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PROCENA DIJAGNOSTICKE VREDNOSTI PREOPERATIVNIH LABORATORIJSKIH I
RADIOLOSKIH PARAMETARA U KLASIFIKACIJI TEZINE AKUTNOG APENDICITISA

Srdan Milina, Branko Lukié, Marija Nikoli¢, Nemanja Trifunovic, Milica Radivojevic, Dimitrije Surla

SLUZBA OPSTE HIRURGIJE, KLINIKA ZA HIRURGIJU, KLINICKO-BOLNICKI CENTAR “ZEMUN’, BEOGRAD,
SRBIJA

SAZETAK: Uvod: Akutni apendicitis predstavlja najées¢e intraabdominalno hitno hirursko stanje. Precizno
razlikovanje izmedu nekomplikovanog i komplikovanog apendicitisa od susStinskog je znacaja za
odredivanje optimalne terapije i smanjenje postoperativnog morbiditeta. Iako laparoskopska
apendektomija ostaje zlatni standard, konzervativno lecenje sve CeS¢e se razmatra kao adekvatna opcija
kod nekomplikovanih slucajeva. Cilj naSe studije bio je da istakne znacaj preoperativne laboratorijske i
radioloSke dijagnostike u proceni tezine intraoperativnih nalaza kod akutnog apendicitisa i optimizaciji
terapijske strategije. Metodologija: Ova retrospektivna studija obuhvatila je 231 pacijenta sa dijagnozom
akutnog apendicitisa, leCenih u Klinicko-bolnickom centru Zemun u periodu od decembra 2021. do
septembra 2023. godine. Pacijenti su podeljeni u grupe sa nekomplikovanim i komplikovanim
apendicitisom na osnovu Kklinickih, intraoperativnih i histopatoloskih nalaza. Demografski, klinicki,
laboratorijski i ultrazvucni podaci uporedeni su izmedu grupa. Statisticka obrada podataka izvrSena je
koris¢enjem SPSS verzije 21. Rezultati: Komplikovani apendicitis dijagnostikovan je kod 63 pacijenta
(27,27%), koji su bili znacajno stariji i imali duZe trajanje simptoma (p<0,01). PoviSena telesna
temperatura, leukocitoza i poviSene vrednosti C-reaktivnog proteina (CRP) bili su ¢eS¢i u grupi sa
komplikovanim apendicitisom. Prosecna koncentracija CRP-a bila je znacajno visSa u grupi sa
komplikacijama (109 mg/L) u poredenju sa grupom bez komplikacija (24,55 mg/L, p<0,01). Ultrazvuk je
pokazao limitiranu moguc¢nost razlikovanja teZine bolesti. Nije utvrdena znacajna povezanost izmedu
dijabetesa melitusa i kompleksnosti bolesti. Zakljucak: Nasa studija potvrduje da su starije Zivotno doba,
poviSena temperatura, produzeno trajanje simptoma i poviSen CRP znacajni faktori povezani sa
komplikovanim formama akutnog apendicitisa. CRP se izdvojio kao najpouzdaniji preoperativni biomarker
za procenu teZine bolesti. Ovi rezultati isti¢u znacaj povezivanja klinicke procene sa odabranim
laboratorijskim parametrima, posebno vrednostima CRP-a, u cilju unapredenja preoperativne dijagnostike
i donosenja blagovremene i adekvatne terapijske odluke.

Kljucne reci: akutni apendicitis, CRP, komplikovani apendicitis, dijagnoza, laboratorijski markeri

UvoD znacaja za odredivanje odgovarajuceg
Akutni apendicitis je najceSce terapijskog pristupa [3]. Neadekvatna ili

intraabdominalno hirurSko hitno stanje [1]. U
Srbiji je morbiditet akutnog apendicitisa slican
globalnim  trendovima, a ukupan rizik
oboljevanja tokom Zivota iznosi priblizno 8,6 %
kod muskaraca i 6,7 % kod Zena [2]. Dijagnoza i
le¢enje akutnog apendicitisa mogu biti sloZeni,
jer zahtevaju isklju¢ivanje razlic¢itih
diferencijalnih dijagnoza i priorizaciju hirurske
intervencije u skladu sa teZinom bolesti.
Pravovremeno i precizno leCenje ostaje kljuctno
za smanjenje morbiditeta povezanog sa
apendicitisom.

Razlikovanje nekomplikovanog i
komplikovanog apendicitisa je od susStinskog

odloZena dijagnoza i leCenje komplikovanog
apendicitisa povezani su sa  ozbiljnim
komplikacijama i postoperativnim
morbiditetom, $to dodatno naglasava vaznost
identifikovanja parametara koji odraZavaju
tezinu bolesti [4].

Precizna diferencijacija izmedu
ova dva oblika ima za cilj podrSku u izboru
najadekvatnije  terapije, uz  istovremeno
smanjenje  broja  nepotrebnih  hirurskih
intervencija i rizika od prate¢ih komplikacija.
Pored laparoskopske apendektomije, koja ostaje
zlatni standard u lecenju komplikovanog
apendicitisa, konzervativni pristup se sve CeSce

Adresa autora: Srdan Milina, Sluzba opste hirurgije, Klinika za hirurgiju, Klini¢ko-bolni¢ki centar “Zemun”,

Beograd, Srbija
www.tmg.org.rs  E-mail: marija.nikolicB0@gmail.com
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DIAGNOSTIC VALUE OF PREOPERATIVE LABORATORY AND IMAGING PARAMETERS
IN STRATIFYING APPENDICITIS SEVERITY

Srdan Milina, Branko Lukié, Marija Nikoli¢, Nemanja Trifunovic, Milica Radivojevié¢, Dimitrije Surla
DEPARTMENT OF GENERAL SURGERY, CLINICAL HOSPITAL CENTER “ZEMUN”, BELGRADE, SERBIA

ABSTRACT: Background: Acute appendicitis is the most common intra-abdominal surgical emergency.
Accurate differentiation between uncomplicated and complicated appendicitis is essential for determining
optimal treatment and minimizing postoperative morbidity. While laparoscopic appendectomy remains
the gold standard, conservative management is increasingly considered a viable option for uncomplicated
cases. The aim of our study was to highlight the importance of preoperative laboratory and imaging
diagnostics in differentiating the severity of intraoperative findings in acute appendicitis and optimizing
therapeutic strategy. Methods: This retrospective study analyzed 231 patients diagnosed with acute
appendicitis at the Clinical Hospital Center Zemun between December 2021 and September 2023. Patients
were stratified into uncomplicated and complicated appendicitis groups based on clinical, intraoperative,
and histopathological findings. Demographic, clinical, laboratory and ultrasonographic data were
compared between groups. Statistical analyses were performed using SPSS version 21. Results:
Complicated appendicitis was present in 63 patients (27.27%), who were significantly older and had
longer symptom duration (p < 0.01). Febrile episodes, leukocytosis, and elevated CRP levels were more
prevalent in the complicated group. The mean CRP concentration was significantly higher in the
complicated group (109 mg/L) compared to the uncomplicated group (24.55 mg/L, p < 0.01).
Ultrasonography showed limited ability to differentiate between disease severities. No significant
association was found between diabetes mellitus and disease complexity. Conclusion: Our study confirms
that older age, fever, prolonged symptom duration, and elevated CRP levels are key factors associated with
complicated acute appendicitis. CRP stood out as the most reliable preoperative biomarker for assessing
disease severity. These results emphasize the need to integrate clinical evaluation with selected laboratory
markers, especially CRP to improve preoperative diagnosis and guide timely treatment.

Keywords: acute appendicitis, CRP, complicated appendicitis, diagnosis, laboratory markers

INTRODUCTION appendicitis are associated with serious
Acute appendicitis is the most complications and postoperative morbidity,
common intra-abdominal surgical emergency further emphasizing the importance of
[1]. In Serbia, the morbidity of acute appendicitis identifying parameters that reflect disease

is similar to global trends, and the overall
lifetime risk is approximately 8.6% in men and
6.7% in women [2]. The diagnosis and
management of acute appendicitis can be
complex, as they require the exclusion of various
differential diagnoses and prioritization of
surgical intervention according to disease
severity. Timely and accurate treatment remains
essential for reducing appendicitis-related
morbidity.

Distinguishing between
uncomplicated and complicated appendicitis is
crucial for determining the appropriate
therapeutic approach [3]. Inadequate or delayed
diagnosis and treatment of complicated

severity [4].

Accurate differentiation between
these two forms aims to support the selection of
the most appropriate therapy, while
simultaneously reducing the number of
unnecessary surgical interventions and the risk
of associated complications. In addition to
laparoscopic appendectomy, which remains the
gold standard for the treatment of complicated
appendicitis, a conservative approach is
increasingly being used in the management of
uncomplicated cases [5-7].

The diagnosis of appendicitis is
primarily based on the clinical presentation,
although inflammatory markers, ultrasound, and

WWW.Img.org.rs



76 TIMOCKI

Originalni rad

‘MEDICINS°KI
GIFAS*NIK

Vol. 50 (2025) br. 3-4

primenjuje u terapiji nekomplikovanih slucajeva
[5-7].

Dijagnoza apendicitisa se
prvenstveno postavlja na osnovu Kklinicke slike,
iako  markeri zapaljenja, ultrazvuk i
kompjuterizovana tomografija mogu doprineti
tac¢nosti dijagnoze [8]. U naSoj ustanovi,
ultrazvucni pregled se rutinski koristi zajedno sa
odredivanjem nivoa C-reaktivnog proteina (CRP)
i broja leukocita (WBC) kako bi se olaksala
dijagnoza i procenila tezina bolesti. CT se koristi
retko i to samo u slucajevima kada klinicka slika
i laboratorijski nalazi nisu dovoljno jasni. C-
reaktivni protein (CRP) je upalni marker koji je u
viSe studija identifikovan kao nezavisan
prediktor komplikovanog apendicitisa. [9,10)

Glavni cilj ove studije jeste da se
utvrdi da li se CRP moZe koristiti za razlikovanje
komplikovanog (gangrenoznog ili perforiranog) i
nekomplikovanog apendicitisa.

MATERIJALI I METODE

Ova studija predstavlja
retrospektivnu analizu 231 pacijenta sa
klinickim znacima akutnog apendicitisa, koji su
bili hospitalizovani na Odeljenju opste hirurgije
Klinicko-bolnickog centra (KBC) Zemun u
periodu od decembra 2021. do septembra 2023.
godine. Svi podaci koris¢eni u istrazivanju
preuzeti su iz medicinske dokumentacije.
Pacijenti su podvrgnuti hirur§kom lecenju, i to
otvorenom ili laparoskopskom apendektomijom,
a dijagnoza akutnog apendicitisa potvrdena je
postoperativnim  histopatoloskim pregledom
operisanog apendiksa.

Na osnovu klinickih,
intraoperativnih i  histopatoloskih  nalaza,
pacijenti su podeljeni u dve grupe: one sa
nekomplikovanim apendicitisom i one sa
komplikovanim apendicitisom. Nekomplikovani
apendicitis definisan je kao Kkataralna ili
flegmonozna upala apendiksa. S druge strane,
komplikovani  apendicitis se odnosi na
gangrenoznu upaluy, sa ili bez perforacije.

Pored analize i poredenja nivoa C-
reaktivnog  proteina, broja  leukocita i
ultrazvu¢nih nalaza, u studiji su ispitivani i
razli¢iti Kklinicki 1 demografski parametri.
Ukljuceni su: trajanje simptoma, prisustvo ili
odsustvo febrilnih epizoda, kao i postojanje

Wwww.tmg.org.rs

komorbiditeta. Takode, osnovne demografske
karakteristike kao $to su pol i starost pacijenata
ukljucene su u analizu u cilju procene njihovog
potencijalnog uticaja na klinicku prezentaciju i
tok bolesti. Telesna temperatura visa od 37,4°C
smatrana je znacajnom.
Svaka sumnja na apendicitis na osnovu klinickog
pregleda dodatno je potvrdena obaveznim
laboratorijskim analizama i ultrazvu¢nim
pregledom kako bi se povecéala dijagnosticka
tatnost i usmerilo dalje leCenje. Pozitivan
ultrazvuéni nalaz postavljan je na osnovu
identifikacije jednog 1ili viSe od sledec¢ih
kriterijuma: prisustvo slobodne
intraperitonealne te¢nosti, regionalne
limfadenopatije  i/ili povean  dijametar
apendiksa sa zadebljanjem zida apendiksa.

Statisticka analiza sprovedena je
koris¢enjem softvera SPSS verzija 21. Varijable
izmedu dve grupe pacijenata poredene su Mann-
Whitney U testom za numericke podatke i hi-
kvadrat testom =za Kkategorijalne podatke.
Statisticka znacajnost definisana je kao p-
vrednost manja od 0,05.

REZULTATI

Uzorak od 231 pacijenta
dijagnostikovanih sa apendicitisom tokom
perioda istrazivanja podeljen je u dve grupe.
Prvu grupu ¢inilo je 168 pacijenata (72,73%) sa
nekoplikovanim apendicitisom, dok je drugu
grupu Cinilo 63 pacijenta (27,27%) sa
komplikovanim apendicitisom. Ukupna
populacija pacijenata obuhvatala je 110
muskaraca (47,62%) i 121 zenu (52,38%). Medu
pacijentima sa komplikovanim apendicitisom, 34
(54%) su bili muskarci, a 29 (46%) Zene, dok je
u grupi sa nekoplikovanim apendicitisom 76
(45,2%) bilo muskaraca, a 92 (54,8%) Zena. Nije
uocena statisticki znacajna razlika u distribuciji
pola izmedu dve grupe (p=0,242).

Nasi pacijenti su imali prose¢nu starost
od 40,31 + 17,06 godina, pri ¢emu je najmladi
pacijent imao 16, a najstariji 80 godina. U
podgrupi  pacijenata sa = komplikovanim
apendicitisom, medijana starosti iznosila je 47
godina. Nasuprot  tome, pacijenti sa
nekoplikovanim apendicitisom bili su znacajno
mladi, sa medijanom starosti od 34 godine, Sto
predstavlja statisticki znacajnu razliku (p<0,01).
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computed tomography can contribute to
diagnostic accuracy [8]. In our institution,
ultrasound examination is routinely used
together with the assessment of C-reactive
protein (CRP) levels and white blood cell (WBC)
count to facilitate diagnosis and evaluate disease
severity. CT is used rarely, and only in cases
where the clinical presentation and laboratory
findings are not sufficiently clear. C-reactive
protein (CRP) is an inflammatory marker that
has been identified in several studies as an
independent predictor of  complicated
appendicitis [9,10].

The main objective of this study is
to determine whether CRP can be used to
distinguish between complicated (gangrenous or
perforated) and uncomplicated appendicitis.

MATERIALS AND METHODS

This study presents a
retrospective analysis of 231 patients with
clinical signs of acute appendicitis who were
hospitalized at the Department of General
Surgery of the Clinical Hospital Center (KBC)
Zemun between December 2021 and September
2023. All data used in the study were obtained
from medical records. The patients underwent
surgical treatment, either open or laparoscopic
appendectomy, and the diagnosis of acute
appendicitis was confirmed by postoperative
histopathological examination of the removed
appendix.

Based on clinical, intraoperative,
and histopathological findings, the patients were
divided into two groups: those with
uncomplicated appendicitis and those with
complicated appendicitis. Uncomplicated
appendicitis was defined as catarrhal or
phlegmonous inflammation of the appendix,
whereas complicated appendicitis referred to
gangrenous inflammation, with or without
perforation.

In addition to analyzing and
comparing C-reactive protein levels, white blood
cell counts, and ultrasound findings, the study
also assessed various clinical and demographic
parameters. These included symptom duration,
the presence or absence of febrile episodes, and
the existence of comorbidities. Basic
demographic characteristics such as patient sex

and age were also included to evaluate their
potential impact on clinical presentation and
disease course. A body temperature higher than
37.4°C was considered significant.

Every clinical suspicion of
appendicitis was further confirmed by
mandatory laboratory analyses and ultrasound
examination to increase diagnostic accuracy and
guide further management. A  positive
ultrasound finding was established based on the
identification of one or more of the following
criteria: presence of free intraperitoneal fluid,
regional lymphadenopathy, and/or an increased
appendiceal diameter with thickening of the
appendiceal wall.

Statistical analysis was performed
using SPSS software, version 21. Variables
between the two patient groups were compared
using the Mann-Whitney U test for numerical
data and the chi-square test for categorical data.
Statistical significance was defined as a p-value
of less than 0.05..

RESULTS

The sample of 231 patients diagnosed
with appendicitis during the study period was
divided into two groups. The first group
consisted of 168 patients (72.73%) with
uncomplicated appendicitis, while the second
group included 63 patients (27.27%) with
complicated appendicitis. The overall patient
population comprised 110 men (47.62%) and
121 women (52.38%). Among patients with
complicated appendicitis, 34 (54%) were men
and 29 (46%) were women, whereas in the
group with uncomplicated appendicitis, 76
(45.2%) were men and 92 (54.8%) were women.
No statistically significant difference in sex
distribution was observed between the two
groups (p = 0.242).

The mean age of our patients was 40.31
+ 17.06 years, with the youngest patient being
16 and the oldest 80 years old. In the subgroup
of patients with complicated appendicitis, the
median age was 47 years. In contrast, patients
with  uncomplicated  appendicitis  were
significantly younger, with a median age of 34
years, representing a statistically significant
difference (p < 0.01).

WWW.Img.org.rs
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Slika 1. Box-plot dijagram prikazuje odnos izmedu starosti pacijenata i intraoperativnih nalaza
komplikovanog i nekomplikovanog apendicitisa. Dijagram ukazuje na statistic¢ki znacajnu razliku u tezini
intraoperativnih nalaza izmedu mladih i starijih pacijenata. Sredisnja linija u svakom boksu predstavlja
medijanu starosti, dok ivice boksa oznacavaju prvi i tre¢i kvartil.

Kod vecine pacijenata sa komplikovanim
zapaljenjem simptomi su se javili u intervalu od
24 do 48 sati pre postavljanja preoperativne
dijagnoze. S druge strane, pacijenti sa
nekoplikovanim zapaljenjem najces$ée su imali
simptome krace od 24 sata pre dolaska u
bolnicu. Ova razlika u trajanju simptoma izmedu

dve grupe bila je statisticki znacajna (p<0,01),
Sto ukazuje na povezanost duZzeg trajanja
simptoma sa razvojem komplikovane bolesti. Ovi
nalazi naglasavaju vaZznost rane klinicke procene
i intervencije u cilju smanjenja rizika od
komplikacija.

Slika 2. Box-plot dijagram prikazuje odnos izmedu trajanja simptoma i intraoperativnih nalaza
komplikovanog i nekomplikovanog apendicitisa. Dijagram pokazuje da je duZe trajanje simptoma
povezano sa vecom ucestalo$¢u komplikovanih intraoperativnih nalaza. Sredi$nja linija u svakom boksu
predstavlja medijanu trajanja, dok ivice boksa oznacavaju prvi i treéi kvartil.

L

NTRAOPERATIVM NALAZ

Ukupno 63 pacijenta (27,27%) imala su epizode
poviSene telesne temperature tokom trajanja
simptoma, od kojih je 26 bilo sa komplikovanim,
a 37 sa nekoplikovanim apendicitisom. S
obzirom na razliku u veli¢ini grupa, razlika u

Wwww.tmg.org.rs

prisustvu poviSene telesne temperature izmedu
grupa bila je statisticki znacajna (p<0,01).

Sto se tite komorbiditeta, ukupno 7
pacijenata (3,02%) bilo je dijagnostikovano sa
dijabetes melitusom. Od njih, 5 pacijenata se
nalazilo u grupi sa  nekoplikovanim
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Figure 1. The box-plot diagram illustrates the relationship between patient age and intraoperative
findings in complicated and uncomplicated appendicitis. The diagram indicates a statistically significant
difference in the severity of intraoperative findings between younger and older patients. The central line

within each box represents the median age, while the edges of the box denote the first and third quartiles.

In most patients with complicated inflammation,
symptoms appeared within 24 to 48 hours prior
to establishing the preoperative diagnosis. In
contrast, patients with uncomplicated
inflammation most commonly experienced
symptoms for less than 24 hours before arriving
at the hospital. This difference in symptom

duration between the two groups was
statistically significant (p < 0.01), indicating an
association between longer symptom duration
and the development of complicated disease.
These findings highlight the importance of early
clinical assessment and intervention to reduce
the risk of complications..

Figure 2. The box-plot diagram illustrates the relationship between symptom duration and intraoperative
findings in complicated and uncomplicated appendicitis. The diagram shows that longer symptom
duration is associated with a higher incidence of complicated intraoperative findings. The central line
within each box represents the median duration, while the edges of the box denote the first and third
quartiles..

PROMPA KOV

INTRAOPERATIVI NALAL

A total of 63 patients (27.27%) experienced
episodes of elevated body temperature during
the course of their symptoms, of whom 26 had
complicated and 37 had uncomplicated
appendicitis. Considering the difference in group

size, the difference in the presence of fever
between the groups was statistically significant
(p<0.01).

Regarding comorbidities, a total of 7
patients (3.02%) were diagnosed with diabetes

WWW.Img.org.rs
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apendicitisom, dok su 2 pacijenta bila u grupi sa
komplikovanim apendicitisom. Statisticka
analiza nije pokazala znacajnu razliku u
ucCestalosti dijabetesa izmedu grupa, Sto ukazuje
da u ovom uzorku prisustvo DM nije znacajno
uticalo na verovatnoéu razvoja komplikovanog
apendicitisa.

Ultrazvu¢nim pregledom ustanovljeni su
nalazi koji ukazuju na akutni apendicitis kod 134
pacijenta (58,01%), dok 97 pacijenata (41,99%)
nije imalo ultrasonografske nalaze bolesti. U
grupi pacijenata sa pozitivnim ultrazvucnim
nalazima, procenjena je ucestalost
komplikovanog u odnosu na nekoplikovani
apendicitis. Iako je veéi procenat pacijenata sa
pozitivnim  nalazima imao komplikovani
apendicitis, razlika izmedu grupa nije bila
statisticki znacajna (p=0,134).

U ovoj studiji, prosecan broj leukocita u
perifernoj krvi iznosio je 12,61 x 10°/L * 4,64 x

10°/L, $to ukazuje da je veéina pacijenata imala
leukocitozu. Kod pacijenata sa nekoplikovanim
apendicitisom, vrednosti leukocita su se kretale
od 2,2 x 10°/L do 25,2 x 10°/L, sa prose¢nom
vredno$¢u od 11,8 x 10°/L. U grupi sa
komplikovanim apendicitisom, leukociti su se
kretali od 4,3 x 10°/L do 27,8 x 10°/L, sa
prosekom od 14,4 x 10°/L. Uporedna analiza
ovog inflamatornog markera izmedu dve grupe
pokazala je statisticki znacajnu razliku (p<0,01).

Vrednosti C-reaktivnog proteina (CRP)
medu pacijentima su znacajno varirale, sa
standardnom devijacijom neSto manjom od
prosec¢ne vrednosti, i iznosile su 66,62 + 65,60
mg/L. Koncentracije CRP-a su se kretale od 0,2
mg/L do 2654 mg/L. Medijana CRP-a kod
pacijenata sa nekoplikovanim apendicitisom
iznosila je 24,55 mg/L, Sto je bilo znacajno nize
od medijane od 109 mg/L kod pacijenata sa
komplikovanim apendicitisom.

Slika 3. Prikazom u vidu box-plot dijagrama ilustruje se odnos izmedu nivoa C-reaktivnog proteina (CRP) i
intraoperativnih nalaza apendicitisa. Visi nivoi CRP-a povezani su sa tezim, komplikovanim oblicima
apendicitisa. Sredis$nja linija u svakom boksu predstavlja medijanu vrednost CRP-a, dok ivice boksa
oznacavaju prvi i treci kvartil.

DISKUSIJA

Preoperativno razlikovanje
komplikovanog i nekoplikovanog akutnog
apendicitisa i dalje predstavlja veliki klinicki
izazov, narocito kada su klinicki nalazi nejasni, a
laboratorijski testovi nedovoljno specifi¢ni
[11,12]. Ova dijagnosti¢ka nesigurnost doprinosi
znacajnoj stopi pogreSne dijagnoze, koja prema
vise studija iznosi izmedu 12% i 30% [2,8,10].
Takve greSke mogu dovesti do nepotrebne
hirurske intervencije ili do kasnjenja u lecenju,
Sto pogorsava ishod leCenja. Stoga je poboljSanje
dijagnostickih alata i kriterijuma klju¢no za

Wwww.tmg.org.rs

optimizaciju upravljanja boleS¢u i smanjenje
negativnih apendektomija i komplikacija.
Tradicionalno se za nekoplikovani
apendicitis preporucuje rana apendektomija
kako bi se sprecila ruptura [13]. Medutim, nova
randomizirana istrazivanja [13-15] i meta-
analize [16,17] pokazuju da neoperativno leCenje
antibioticima moZe biti uspe$no kod paZljivo
odabranih  pacijenata sa  nekoplikovanim
apendicitisom. Prema aZuriranim smernicama
Svetskog udruZenja za urgentnu hirurgiju
(WSES), donetim na Jerusalimskom
konsenzusnom sastanku 2020. godine,
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mellitus. Of these, 5 patients were in the
uncomplicated appendicitis group, while 2
patients were in the complicated appendicitis
group. Statistical analysis did not show a
significant difference in the prevalence of
diabetes between the groups, suggesting that in
this sample, the presence of DM did not
significantly influence the likelihood of
developing complicated appendicitis.

Ultrasound examination demonstrated
findings indicative of acute appendicitis in 134
patients (58.01%), while 97 patients (41.99%)
had no ultrasonographic evidence of the disease.
Among patients with positive ultrasound
findings, the prevalence of complicated versus
uncomplicated appendicitis was assessed.
Although a higher percentage of patients with
positive findings had complicated appendicitis,
the difference between the groups was not
statistically significant (p = 0.134).

In this study, the mean white blood cell
count in peripheral blood was 12.61 x 10°/L

4.64 x 10°/L, indicating that most patients
presented with leukocytosis. In patients with
uncomplicated appendicitis, leukocyte values
ranged from 2.2 x 10°/L to 25.2 x 10°/L, with a
mean of 11.8 x 10°/L. In the complicated
appendicitis group, leukocyte counts ranged
from 4.3 x 10°/L to 27.8 x 10°/L, with a mean
value of 14.4 x 10°/L. Comparative analysis of
this inflammatory marker between the two
groups demonstrated a statistically significant
difference (p < 0.01).

C-reactive protein (CRP) values among
patients varied considerably, with a standard
deviation slightly lower than the mean,
amounting to 66.62 * 65.60 mg/L. CRP
concentrations ranged from 0.2 mg/L to 265.4
mg/L. The median CRP level in patients with
uncomplicated appendicitis was 24.55 mg/L,
which was significantly lower than the median of
109 mg/L observed in patients with complicated
appendicitis..

Figure 3. The box-plot diagram illustrates the relationship between C-reactive protein (CRP) levels and
intraoperative findings in appendicitis. Higher CRP levels are associated with more severe, complicated
forms of appendicitis. The central line within each box represents the median CRP value, while the edges
of the box denote the first and third quartiles..

DISCUSSION
Preoperative differentiation between
complicated and uncomplicated acute

appendicitis remains a major clinical challenge,
particularly when clinical findings are unclear
and laboratory tests lack sufficient specificity
[11,12]. This diagnostic uncertainty contributes
to a substantial rate of misdiagnosis, which,
according to several studies, ranges between
12% and 30% [2,8,10]. Such errors may lead to
unnecessary surgical intervention or delays in

treatment, thereby worsening clinical outcomes.
Therefore, improving diagnostic tools and
criteria is essential for optimizing disease
management and reducing negative
appendectomies and complications.
Traditionally, early appendectomy has
been recommended for  uncomplicated
appendicitis to prevent rupture [13]. However,
recent randomized studies [13-15] and meta-
analyses [16,17] show that nonoperative
antibiotic treatment may be successful in

WWW.Img.org.rs
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antibiotska terapija se preporucuje kao
bezbedna i efikasna alternativa hirurSkom
leCenju kod pacijenata sa nekomplikovanim
apendicitisom bez prisustva apendikolitijaze.
Vazno je napomenuti da nedijagnostikovana
perforacija moze dovesti do ozbiljnih
komplikacija, kao $to su apsces i purulentni
peritonitis [19]. Stopa rupture u akutnom
apendicitisu iznosi izmedu 20% i 34% [20-22].
Kod pacijenata tretiranih neoperativno vazno je
ista¢i da postoji priblizno 39% od rizika od
recidiva u roku od 5 godina [14,18].

Laparoskopska apendektomija ostaje
zlatni standard u leCenju sumnje na
komplikovani apendicitis [23]. Potreba za
invazivnijim pristupom opravdana je ozbiljnim
komplikacijama koje se mogu javiti, ukljucujuci
infekciju, ileus, intraabdominalni apsces i fistule
[24-26]. Kasnjenje sa operacijom povecava rizik
od zZivotno ugrozavajucih stanja i
rehospitalizacije [27].

Demografske karakteristike, narocito
starost i pol, pokazale su se kao znacajni faktori
u razvoju komplikovanog apendicitisa. Birben i
saradnici su  prijavili vetu  ucestalost
komplikovanog apendicitisa kod starijih i
muskih pacijenata [28]. NaSa studija nije
pokazala statisticki znacajnu razliku u polu, ali
su pacijenti sa komplikovanim apendicitisom bili
znacajno stariji. To se moZe objasniti
smanjenjem imunoloSke funkcije i fizioloskih
rezervi sa godinama. Brojne studije beleZe sli¢ne
nalaze [2,3,6,29,30].

Dug interval od pojave simptoma do
dijagnoze direktno je povezan sa razvojem
komplikacija. Nasa studija potvrduje da je duZe
trajanje simptoma prediktor komplikovanog
toka bolesti u skladu sa prethodnim
istrazivanjima [2,3,8,23,30,31].

Povisena temperatura (237,4°C) je
pokazana kao Klinicki koristan indikator
komplikovanog apendicitisa [30,31,33], Nasi
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nalazi, kao i studija Akai i saradnika [34],
potvrduju znacaj telesne temperature u proceni
tezine bolesti.

[ako je dijabetes povezan sa
imunoloSkom disfunkcijom i tezim tokom
apendicitisa, nasa studija nije pokazala znacajnu
povezanost, verovatno zbog malog broja obolelih
od dijabetesa i bolje kontrole bolesti u nasoj
ustanovi [2,35].

Ultrazvuk je Cesto prvi izbor za
dijagnostiku, ali ograniCen subjektivnoséu
interpretacije i telesnim faktorima pacijenta
[3,36,37]. Nasi rezultati potvrduju da ultrazvuk
nije dovoljan za razlikovanje komplikovanih i
nekoplikovanih oblika bolesti i treba ga koristiti
u kombinaciji sa Kklinickim pregledom i
laboratorijskim markerima.

Leukocitoza je znacajan, ali nespecifican
marker. Na$i rezultati potvrduju Korelaciju sa
komplikovanim apendicitisom, ali bez dovoljne
prediktivne vrednosti samostalno [4,7,8,27,38].

CRP, kao akutnofazni protein, pokazuje
proporcionalno povecanje sa tezinom zapaljenja
[3,27,29,30,31,33,38,39]. Nasa studija je
potvrdila njegovu visoku vrednost kod
komplikovanih slucajeva (medijana 109 mg/L),
Sto dodatno potvrduje njegovu dijagnosticku
korisnost.
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strategija.

Br ] Surg. 2015;102(8):979-90. doi:10.1002/bjs.9835.
PMID:25963411.

4, Kaminskas AA, Luksaité-Luksté R, Jasitnas E, Samuilis
A, Augustinavic¢ius V, Kryzauskas M, et al. The
dynamics of inflammatory markers in patients with
suspected acute appendicitis. Medicina (Kaunas).
2021;57(12). doi:10.3390/medicina57121384.
PMID:34946329.

5. Coccolini F, Fugazzola P, Sartelli M, Cicuttin E, Sibilla
MG, Leandro G, et al. Conservative treatment of acute
appendicitis. Acta Biomed. 2018;89(9-S):119-34.
doi:10.23750/abm.v89i9-5.7905. PMID:30561405.

6. Hiroi S, Hamaoka M, Miguchi M, Misumi T, Yamamoto Y,
Ikeda S, et al. Comparison of three clinical trials of
preoperative predictors for complicated appendicitis.



TIVIOK
‘MEDIC-AL

Vol.50 (2025) No.3&4

GAZETTE

Original papers

carefully selected patients with uncomplicated
appendicitis. According to the updated
guidelines of the World Society of Emergency
Surgery (WSES), established at the Jerusalem
Consensus Conference in 2020, antibiotic
therapy is recommended as a safe and effective
alternative to surgery in patients with
uncomplicated appendicitis without
appendicolithiasis. It is important to note that
unrecognized perforation may lead to severe
complications such as abscess formation and
purulent peritonitis [19]. The reported
perforation rate in acute appendicitis ranges
between 20% and 34% [20-22]. Among patients
treated nonoperatively, it should be emphasized
that there is an approximately 39% risk of
recurrence within 5 years [14,18].

Laparoscopic appendectomy remains
the gold standard for the management of
suspected complicated appendicitis [23]. The
need for a more invasive approach is justified by
the serious complications that may arise,
including infection, ileus, intra-abdominal
abscess, and fistula formation [24-26]. Delaying
surgery increases the risk of life-threatening
conditions and rehospitalization [27].

Demographic characteristics,
particularly age and sex, have been identified as
significant factors in the development of
complicated appendicitis. Birben et al. reported
a higher incidence of complicated appendicitis in
older and male patients [28]. Our study did not
demonstrate a statistically significant sex
difference, but patients with complicated
appendicitis were significantly older. This may
be explained by age-related declines in immune
function and physiological reserves. Numerous
studies report similar findings [2,3,6,29,30].

A long interval between symptom onset
and diagnosis is directly associated with the
development of complications. Our study
confirms that longer symptom duration is a
predictor of complicated disease, consistent with
previous research [2,3,8,23,30,31].
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Elevated temperature (=37.4°C) has
been shown to be a clinically useful indicator of
complicated appendicitis [30,31,33]. Our
findings, as well as the study by Akai et al. [34],
confirm the significance of body temperature in
assessing disease severity.

Although diabetes is associated with
immune dysfunction and a more severe course of
appendicitis, our study did not show a significant
association, likely due to the small number of
diabetic patients and better disease control in
our institution [2,35].

Ultrasound is frequently the first
diagnostic modality, but it is limited by
subjective interpretation and patient-related
factors [3,36,37]. Our results confirm that
ultrasound alone is insufficient  for
distinguishing complicated from uncomplicated
disease and should be used in combination with
clinical evaluation and laboratory markers.

Leukocytosis is an important but
nonspecific marker. Our results confirm its
correlation with complicated appendicitis,
although it lacks sufficient standalone predictive
value [4,7,8,27,38].

CRP, as an acute-phase protein, exhibits
proportional increases with the severity of
inflammation  [3,27,29,30,31,33,38,39].  Our
study confirmed its markedly elevated levels in
complicated cases (median 109 mg/L), further
supporting its diagnostic utility..

CONCLUSION

Our study confirms that older age,
elevated body temperature, longer symptom
duration, and increased CRP levels are Kkey
factors associated with complicated acute
appendicitis. CRP emerged as the most reliable
preoperative biomarker for assessing disease
severity. These findings emphasize the need to
integrate clinical evaluation with selected
laboratory parameters, particularly CRP, to
ensure a more accurate preoperative diagnosis
and the implementation of timely therapeutic
strategies.
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ULOGA KLINICKIH I LABORATORIJSKIH PARAMETARA U PROCENI RIZIKA KOD
PACIJENATA SA KARDIOVASKULARNIM BOLESTIMA

Marko Markovi¢ (1), Jelena Goti¢ (1), Jovana Radovanovic (2)
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SAZETAK: Uvod: Kardiovaskularne, ali i metaboli¢ke bolesti predstavljaju znac¢ajan izazov u modernom
zdravstvu zbog visokog stepena smrtnosti i uticaja na kvalitet Zivota. Precizna procena rizika je klju¢na za
personalizaciju terapije i sprecavanje komplikacija koja ukljucuje klinicke, inflamatorne i hemostatske
faktore rizika. Cilj studije bio je istraziti ulogu klinickih i laboratorijskih parametara u proceni rizika kod
pacijenata sa kardiovaskularnim bolestima, sa posebnim fokusom na inflamatorne i hemostatske indekse
poput odnosa neutrofili-limfociti (Neutrophil-Lymphocyte ratio - NLR), srednjeg volumena trombocita
(Mean Platelet Volume - MPV) i dijametra eritrocita u odnosu na trombocite (Red cell distribution width to
Platelet Ratio - RPR). Ispitanici i metode: Studija je sprovedena na 311 pacijenata sa kardiovaskularnim
bolestima. KoriS¢ene su retrospektivne i prospektivne metode za prikupljanje klinickih i laboratorijskih
podataka, ukljucujuéi indeks telesne mase , krvni pritisak i lipidni profil. Statisticka analiza obuhvatila je
faktorsku analizu i viSestruku linearnu regresiju. Rezultati: U ovoj studiji utvrdeno je da su klinicki i
laboratorijski parametri, ukljucuju¢i LDL holesterol, kao i inflamatorno-hemostatski indeksi srednji
volumen trombocita (MPV) kao i 0dnos dijametara eritrocita u odnosu na trombocite (RPR), znacajno
povezani sa prisustvom i kombinacijama kardiovaskularnih bolesti. Indeks dijametra eritrocita u odnosu
na trombocite je bio najvisi kod pacijenata sa hipertenzijom i stentom (p<0,001), $to ukazuje na povecanu
prokoagulabilnost i inflamatorni status u ovim grupama. Faktorska analiza je izdvojila tri glavna faktora,
od kojih je starost-hematoloski faktor jedini pokazao statisticki znac¢ajnu povezanost sa kardiovaskularnim
bolestima (p=0,008), potvrdivsi njegovu prediktivnu vrednost. Zaklju€ak: Na osnovu ovih nalaza moze se
zakljuciti da integracija klinickih i laboratorijskih pokazatelja, sa posebnim akcentom na inflamatorno-
hemostatske indekse i starosno-hematoloske varijable, omogucava raniju identifikaciju pacijenata sa
visokim rizikom i predstavlja osnovu za razvoj personalizovanih terapijskih strategija.

Kljuéne reci: klinicki parametri, laboratorijski parametri, kardiovaskularne bolesti

uvoD nezavisno od drugih kardiovaskularnih rizika
Kardiovaskularne (KVB), ali i [3]. Nedavno je primecen znacajan porast

metabolicke bolesti predstavljaju jedan od
najznacajnijih izazova modernog zdravstva, sa
visokim stepenom smrtnosti i ozbiljnim uticajem
na kvalitet Zivota obolelih. Ove bolesti
obuhvataju Sirok spektar stanja, ukljucujuéi
koronarnu bolest srca (KBS), arterijsku
hipertenziju (HTA) i dislipidemiju (DLD), koja
Cesto koegzistiraju i medusobno se uslovljavaju
[1]. Prema podacima Svetske zdravstvene
organizacije, kardiovaskularne bolesti su vodeci
uzrok smrti na globalnom nivou, $to dodatno
naglasava potrebu za efikasnim strategijama
prevencije i leCenja [2]. Kardiometabolicki
sindrom predstavlja savremenu epidemiju koja
moZe da predvidi ukupnu i kardiovaskularnu
smrtnost, incidencu i progresiju koronarne i
karotidne ateroskleroze, kao i iznenadnu smrt,

incidencije komorbiditeta izmedu metabolickih
poremecaja i kardiovaskularnih bolesti (KVB),
posebno u populacijama sa rizikom za
metabolicki sindrom ili pre-metabolic¢ki sindrom
[4]. Osobe sa metabolickim sindromom (MetS)
imaju trostruko ve¢i relativni rizik od sréanog
udara ili moZdanog udara, dvostruko veéi rizik
od KVB ili smrti od takvih dogadaja i petostruko
ve¢i rizik od razvoja Diabetes Mellitus tip 2
(DM2) kod oba pola u poredenju sa ljudima koji
ga nemaju [5-7]. IstraZivanja pokazuju da skoro
polovina pacijenata sa koronarnom boles¢u srca
(KBS) ispunjava kriterijume za metabolicki
sindrom (MetS) [5,7,8]. Jedna studija je pokazala
jasnu  povezanost izmedu  kumulativne
izloZenosti metabolickim poremecajima i
infarkta miokarda (IM), kao i znacaj upravljanja

Adresa autora: Marko Markovi¢, Dom zdravlja Pirot, Vojvode Mom¢ila bb, 18300 Pirot, Srbija

www.tmg.org.rs E-mail: markovic.86@hotmail.com

Rad primljen: 24.05.2025. Rad prihvacen: 30.10.2025.. Elektronska verzija objavljena: 25.11.2025.



TIVIOK

CRATDIIY TN T
TIMILEIIC AL

Vol. 50 (2025) No.3&4 GAZETTE

Original papers

THE ROLE OF CLINICAL AND LABORATORY PARAMETERS IN RISK ASSESSMENT OF
PATIENTS WITH CARDIOVASCULAR DISEASES
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SUMMARY: Introduction:Cardiovascular and metabolic diseases represent a significant challenge in
modern healthcare due to their high mortality rates and impact on quality of life. Accurate risk assessment
is essential for therapy personalization and the prevention of complications, encompassing clinical,
inflammatory, and hemostatic risk factors. The aim of this study was to investigate the role of clinical and
laboratory parameters in risk assessment among patients with cardiovascular diseases, with a particular
focus on inflammatory and hemostatic indices such as the Neutrophil-Lymphocyte Ratio (NLR), Mean
Platelet Volume (MPV), and the Red Cell Distribution Width to Platelet Ratio (RPR). Subjects and Methods:
The study included 311 patients with cardiovascular diseases. Retrospective and prospective methods
were used to collect clinical and laboratory data, including body mass index, blood pressure, and lipid
profile. Statistical analysis comprised factor analysis and multiple linear regression. Results: The study
demonstrated that clinical and laboratory parameters, including LDL cholesterol, as well as inflammatory-
hemostatic indices such as MPV and RPR, were significantly associated with the presence and
combinations of cardiovascular diseases. The RPR index was highest in patients with hypertension and
stents (p < 0.001), indicating increased procoagulability and inflammatory status in these groups. Factor
analysis identified three main factors, of which the age-hematological factor was the only one showing a
statistically significant association with cardiovascular diseases (p = 0.008), confirming its predictive
value. Conclusion: These findings suggest that the integration of clinical and laboratory indicators, with a
particular emphasis on inflammatory-hemostatic indices and age-hematological variables, allows for
earlier identification of high-risk patients and provides a foundation for the development of personalized
therapeutic strategies.

Keywords: clinical parameters, laboratory parameters, cardiovascular diseases

INTRODUCTION atherosclerosis, as well as sudden death,
independently of other cardiovascular risk
factors [3]. A significant increase has recently

been observed in the incidence of comorbidities

Cardiovascular (CVD), as well as
metabolic diseases, represent one of the most

significant challenges in modern healthcare, due
to their high mortality rates and severe impact
on patients’ quality of life. These conditions
encompass a wide range of disorders, including
coronary artery disease (CAD), arterial
hypertension (HTN), and dyslipidemia (DLD),
which often coexist and influence each other [1].
According to the World Health Organization,
cardiovascular diseases are the leading cause of
death globally, further emphasizing the need for
effective prevention and treatment strategies [2].

Cardiometabolic syndrome represents a
contemporary epidemic that can predict overall
and cardiovascular mortality, the incidence and
progression of coronary and carotid

between metabolic disorders and cardiovascular
diseases, particularly in populations at risk for
metabolic syndrome or pre-metabolic syndrome
[4]. Individuals with metabolic syndrome (MetS)
have a threefold higher relative risk of
myocardial infarction or stroke, a twofold higher
risk of CVD or death from such events, and a
fivefold higher risk of developing type 2 diabetes
mellitus (T2DM) in both sexes compared to
those without the syndrome [5-7].

Research indicates that nearly half of
patients with coronary artery disease meet the
criteria for metabolic syndrome [5,7,8]. One
study demonstrated a clear association between
cumulative exposure to metabolic disorders and
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metabolickim poremeéajima u prevenciji KVB
[9]. Druga studija je otkrila pozitivhu povezanost
izmedu kumulativnih metabolic¢kih opterecenja i
rizika od razvoja atrijalne fibrilacije (AF) [10].
Podsticanje aktivnog nacina Zivota moZe
poboljSati metabolicke poremecaje kod nekih
pacijenata i pomo¢i u kontroli krvnog pritiska
[11]. Pojedinacne komponente MetS i integralno
MetS povecavaju rizik od srcane insuficijencije
(SD) i ishemijskog mozdanog udara [12]. Faktori
obrnute uzrocnosti nisu mogli biti adekvatno
uzeti u obzir u opservacionim studijama, te stoga
uzrocna veza izmedu metabolickih poremecaja i
razlic¢itih KVB ostaje neizvesna [13].

Vaznost procene rizika kod pacijenata sa
kardiovaskularnim bolestima i metabolickim
poremecajima ogleda se u mogucénosti
prepoznavanja visokorizicnih pojedinaca, Sto
omogucava pravovremenu intervenciju i
prilagodavanje terapijskih strategija.
Stratifikacija rizika koristeéi SCORE-2
(Systematic  Coronary  Risk  Evaluation)
omogucava procenu 10-godiSnjeg rizika od
kardiovaskularnih dogadaja, kao S$to su infarkt
miokarda i moZdani udar. Ovaj alat uzima u obzir
faktore kao Sto su starost, pol, krvni pritisak,
nivo holesterola, pusSenje i prisustvo dijabetesa.
U savremenoj medicinskoj praksi, procena rizika
koris¢enjem SCORE 2 (Systematic Coronary Risk
Evaluation) i SCORE2-OP za starije pacijente
[14,15] predstavlja esencijalan aspekt u
donoSenju  klinickih odluka. Ovaj pristup
omogucava razvijanje individualizovanih
planova terapije i preventive, ¢ime se znacajno
smanjuje  ukupan rizik od  ozbiljnih
kardiovaskularnih dogadaja. KoriS¢enje ovog
alata, omoguéava preciznije identifikovanje
pacijente sa viSim rizikom i implementirati
odgovarajuce intervencije, Sto  doprinosi
unapredenju zdravstvenih ishoda. Kao Sto je
napomenuto, procena rizika kod pacijenata sa
kardiovaskularnim, ali i metaboli¢kim bolestima
predstavlja fundamentalnu komponentu
modernog pristupa klini¢koj medicini, s obzirom
na sveprisutnost ovih stanja i njihov znacajan
doprinos morbiditetu i mortalitetu Sirom sveta.
Kardiovaskularne bolesti, ukljuc¢uju¢i ishemijsku
sr¢anu bolest i cerebrovaskularne bolesti, ¢esto
su u udruZenosti sa metaboli¢kim poremecajima,
kao Sto su dijabetes melitus (DM) i metabolicki
sindrom (MetS). Ova udruZenost se ogleda u
zajednickim patofizioloSkim mehanizmima, Sto
dodatno komplikuje dijagnostiku i lecenje.
Klinicki ~ parametri, ukljucuju¢i, ali ne

www.tmg.org.rs

ogranicavajuci se na, krvni pritisak, lipidni profil,
nivo glukoze u krvi, indeks telesne mase (BMI),
kao i markere upale, sluZze kao osnova za
stratifikaciju rizika i personalizaciju terapijskih
strategija [16]. Analiza ovih medusobno
povezanih parametara omoguéava identifikaciju
pojedinaca sa viSestrukim faktorima rizika, koji
se Cesto klasifikuju kao veoma visok rizik, sto je
klju¢no za sprovodenje preventivnih
intervencija. Uloga svakog od ovih klinickih
pokazatelja ne moZe se preceniti, jer oni ne samo
da pomazu u proceni trenutnog zdravstvenog
stanja pacijenta, ve¢ takode omogucavaju
predikciju budu¢ih kardiovaskularnih dogadaja.
Shodno navedenom, posmatranje kompleksnosti
ovih parametara i njihovih medusobnih odnosa
moze znacajno doprineti unapredenju strategija
prevencije 1 leCenja. Starost je najjaci
nepromenljivi faktor rizika za KVB. Povecanje
kardiovaskularnog rizika je kontinuirano i
progresivno kod muskaraca ili Zena. Medutim,
izgleda da se prelazak u kategoriju visokog rizika
za razvoj kardiovaskularnih bolesti deSava u
odredenom uzrastu za svaki pol [17]. Uzimajuci
u obzir rizik procenjen na preko 20% za 10
godina za kompozitni ishod IM, moZdanog udara
i smrti iz bilo kog uzroka, prelazak u kategoriju
visokog rizika dogodio se sa 48 godina kod
muskaraca i 54 godine kod Zena. Kada je $ira
definicija KVB ukljucivala revaskularizaciju,
starosna dob tranzicije pala je na 41 i 48 godina
za musSkarce i Zene, respektivno. Prelazak iz
kategorije niskog u umereni rizik dogodio se sa
351 45 godina i za muskarce i za Zene s obzirom
na Siru definiciju [17]. U opstoj populaciji,
incidencija IM veca je kod musSkaraca nego kod
Zena, sa koeficijentom rizika prilagodenom
uzrastu [17]. Studija autora Cai i saradnika koja
je ukljuc¢ivala 10 opservacionih studija sa
ukupno 166.027 pacijenata sa Diabetes Mellitus
tip 1 (DMT1), izveden je zakljucak da je medu
tim pacijentima relativan rizik od mortaliteta bio
5,09, od KBS je 9,38, IM 6,37, AF 1,36, moZdanog
udara 4,08 Sto je dalje ukazalo da je relativno
povetan rizik kod Zena za KBS, KVB, IM i
mozdani udar povezan sa DMT1 [18]. Dakle, kod
Zzena sa DM tip 1, relativni rizik za fatalni
koronarni dogadaj je 50% veé¢i nego kod
muskaraca. Ovaj fenomen moZe se delimi¢no
objasniti manje povoljnim profilom
kardiovaskularnog rizika kod Zena, koji je
povezan sa hipertenzijom (HTA) i
hiperlipidemijom. Takode, vazno je razmotriti da
li hormonalne promene tokom menopauze
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myocardial infarction, highlighting  the
importance of managing metabolic disorders for
CVD prevention [9]. Another study revealed a
positive  correlation between cumulative
metabolic burdens and the risk of developing
atrial fibrillation (AF) [10]. Promoting an active
lifestyle can improve metabolic disorders in
some patients and aid in blood pressure control
[11]. Both individual components of MetS and
MetS as a whole increase the risk of heart failure
(HF) and ischemic stroke [12]. Reverse causation
factors could not be adequately accounted for in
observational studies, and therefore the causal
relationship between metabolic disorders and
various CVDs remains uncertain [13].

The importance of risk assessment in
patients with cardiovascular and metabolic
disorders lies in the ability to identify high-risk
individuals, allowing timely intervention and
tailored therapeutic strategies. Risk stratification
using SCORE-2 (Systematic Coronary Risk
Evaluation) enables the estimation of 10-year
risk for cardiovascular events, such as
myocardial infarction and stroke. This tool takes
into account factors including age, sex, blood
pressure, cholesterol levels, smoking status, and
the presence of diabetes. In modern medical
practice, risk assessment using SCORE-2 and
SCORE2-0P for older patients [14,15] represents
an essential component of clinical decision-
making. This approach facilitates the
development of individualized therapy and
prevention plans, thereby significantly reducing
the overall risk of serious cardiovascular events.
The use of this tool allows for more accurate
identification of high-risk patients and the
implementation of appropriate interventions,
contributing to improved health outcomes.

As noted, risk assessment in patients
with cardiovascular and metabolic diseases
constitutes a  fundamental aspect of
contemporary clinical medicine, given the
prevalence of these conditions and their
significant contribution to morbidity and
mortality worldwide. Cardiovascular diseases,
including  ischemic heart disease and
cerebrovascular disorders, are frequently
associated with metabolic disturbances such as
diabetes mellitus (DM) and metabolic syndrome
(MetS). This association is reflected in shared
pathophysiological mechanisms, which further
complicates diagnosis and management. Clinical

parameters, including—but not limited to—
blood pressure, lipid profile, blood glucose
levels, body mass index (BMI), and inflammatory
markers, serve as the basis for risk stratification
and the personalization of therapeutic strategies
[16].

Analysis of  these interrelated
parameters allows for the identification of
individuals with multiple risk factors, who are
often classified as very high risk, which is crucial
for the implementation of preventive
interventions. The role of each of these clinical
indicators cannot be overstated, as they not only
help assess the patient’s current health status
but also enable the prediction of future
cardiovascular events. Accordingly, monitoring
the complexity of these parameters and their
interactions can significantly enhance
prevention and treatment strategies.

Age is the strongest non-modifiable risk
factor for CVD. The increase in cardiovascular
risk is continuous and progressive in both men
and women. However, the transition to the high-
risk category for the development of
cardiovascular disease appears to occur at
specific ages for each sex [17]. Considering a risk
estimated at over 20% for 10 years for the
composite outcome of myocardial infarction,
stroke, and all-cause mortality, the transition to
high risk occurred at 48 years for men and 54
years for women. When the broader definition of
CVD included revascularization, the age of
transition decreased to 41 and 48 years for men
and women, respectively. The transition from
low to moderate risk occurred at 35 and 45
years for men and women, respectively,
according to the broader definition [17]. In the
general population, the incidence of myocardial
infarction is higher in men than in women, with
age-adjusted risk coefficients [17].

A study by Cai et al., which included 10
observational studies with a total of 166,027
patients with type 1 diabetes mellitus (T1DM),
concluded that among these patients, the
relative risk of mortality was 5.09; for coronary
artery disease 9.38; myocardial infarction 6.37;
atrial fibrillation 1.36; and stroke 4.08. This
further indicated that the relatively increased
risk for CAD, CVD, myocardial infarction, and
stroke was higher in women with T1DM [18].
Thus, women with type 1 diabetes have a 50%
higher relative risk for fatal coronary events
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dodatno uticu na poveanje ovog rizika, s
obzirom na to da smanjenje nivoa estrogena
moze negativno uticati na kardiovaskularno
zdravlje Zena.

HTA je dobro utvrden faktor rizika za
kardiovaskularne bolesti i za smrtnost od
moZzdanog udara. Izolovana sistolna HTA je
glavni faktor rizika za KBS u svim uzrastima, i
kod muskaraca i kod Zena [19,20].

LDL je jedan od najvaznijih reverzibilnih
faktora rizika za kardiovaskularni morbiditet i
mortalitet.

Podaci o kardiovaskularnom mortalitetu
iz pomo¢ne opservacione MRFIT studije [21], u
eri pre statina, pokazali su da je medu 342.815
muskaraca srednjih godina u SAD (od kojih je
5,163 imalo DM) koji su praceni 16 godina,
apsolutni prilagodeni rizik od smrti od
kardiovaskularnih bolesti, stratifikovan prema
nivou LDL holesterola, bio znacajno veéi kod
pacijenata sa  DM. Naime, rizik od
kardiovaskularnog mortaliteta bio je izmedu
2,83 i 4,46 puta veci kod pacijenata sa DM u
poredenju sa onima Kkoji nisu imali DM, Sto
ukazuje na vaznost LDL stratifikacije kao
klju¢nog faktora rizika u ovoj populaciji [34].
Stratifikacija LDL holesterola se obi¢no deli u
nekoliko kategorija kao optimalno: manje od 100
mg/dL, skoro optimalno: 100-129 mg/dL,
granica visoka: 130-159 mg/dL, visoka: 160-189
mg/dL i veoma visoka: 190 mg/dL i viSe.
Pacijenti sa DM cesto imaju poviSene nivoe LDL
holesterola, Sto dodatno povecava rizik od
razvoja kardiovaskularnih bolesti. Preporucuje
se redovno pracenje i upravljanje nivoima LDL
holesterola kod ovih pacijenata kako bi se
smanjio rizik od kardiovaskularnih dogadaja.
Podaci o kardiovaskularnom mortalitetu iz
pomoc¢ne opservacione MRFIT studije [21], u eri
pre statina, pokazali su da je medu 342.815
muskaraca srednjih godina u SAD (od kojih je
5.163 imalo DM) koji su praceni 16 godina,
apsolutni prilagodeni rizik od smrti od KVB,
stratifikovan prema nivou holesterola, bio
nekoliko puta veéi kod pacijenata sa DM nego
kod pacijenata koji nisu imali DM. Povecanje
smrtnosti od KVB je bilo nesrazmerno veée kod
pacijenata sa DM, Sto sugeriSe da je holesterol
snazan i nezavistan faktor rizika za smrtnost od
KVB, koju potencira DM. Medutim, postavlja se
pitanje: $ta je jaci faktor—DM ili LDL holesterol?
[ako oba faktora igraju znacajnu uloguy,
istrazivanja sugeriSu da DM moZe imati jaci
uticaj na kardiovaskularni ishod, posebno kada
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se uzmu u obzir dodatni faktori kao Sto su
inflamacija i metaboli¢cki poremecéaji koji su
prisutni kod pacijenata sa DM [35]. Prema
istrazivanju Zhang i saradnika hronicna
inflamacija intime krvnih sudova niskog stepena
kod pacijenata sa dijabetesom tipa 2 dodatno
povecava rizik od kardiovaskularnih bolesti, dok
istrazivanje Chena i saradnika naglaSava da
agonisti GLP-1 znacajno smanjuju
kardiovaskularne dogadaje u ovoj populaciji,
sugeriSu¢i da DM ima jac¢i uticaj na
kardiovaskularne ishode [35,36]. Uzimaju¢i u
obzir smanjenje LDL-a statinima, studija
Hodkinsona i saradnika pokazuje da ce
smanjenje LDL-a za 1 mmol/L sa statinom
smanjiti relativni rizik KVB za jednu petinu.
Takode, studija navodi da se linearni fenomen
mozZe pojaviti na slican nac¢in na bilo kom nivou
pocCetne vrednosti LDL-a, barem do 1,293
mmol/L (Sto odgovara 50 mg/dL) [22]. Prema
pomenutoj studiji kod pacijenata sa DM, statini
promoviSu proporcionalno smanjenje od 9%
mortaliteta od svih uzroka (p=0,02) i od 21%
incidencije  velikih  vaskularnih  dogadaja
(p<0,0001) po svakom mmol/l smanjenja LDL-
ac. Osim toga, postoji i znacCajno smanjenje
akutnog IM (p<0,0001), koronarne
revaskularizacije (p<0,0001) i mozdanog udara
(p<0,0002).

Cilj ovog rada je istraZiti povezanost
izmedu klinickih i laboratorijskih parametara, sa
posebnim  naglaskom na  inflamatorno-
hemostatske indekse, u predvidanju rizika od
kardiovaskularnih bolesti. Ovaj rad takode ima
za cilj da identifikuje klju¢ne faktore koji mogu
doprineti ranom prepoznavanju pacijenata sa
visokim rizikom, kako bi se omogucila
pravovremena intervencija i prilagodena
terapija.

MATERIJAL I METODE

Ovo istrazivanje je realizovano kao
kombinovana retrospektivno-prospektivna
transverzalno-longitudinalna kohortna studija u
Domu zdravlja Pirot, u periodu od 1.1.2024. do
1.6.2024. godine. U retrospektivnom delu
analizirani su elektronski zdravstveni kartoni
pacijenata radi prikupljanja podataka o
demografskim  karakteristikama, puSackom
statusu, farmakoterapiji u prethodnih Sest
meseci i laboratorijskim nalazima ne starijim od
Sest meseci. U prospektivnom delu sistematski
su prikupljani novi podaci o antropometrijskim
merama i vrednostima arterijskog pritiska
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compared to men. This phenomenon may be
partly explained by a less favorable
cardiovascular risk profile in women, associated
with hypertension (HTN) and hyperlipidemia. It
is also important to consider whether hormonal
changes during menopause further contribute to
this increased risk, given that decreased
estrogen levels may negatively affect women'’s
cardiovascular health.

Hypertension (HTN) is a well-
established risk factor for cardiovascular
diseases (CVD) and stroke-related mortality.
Isolated systolic hypertension is a major risk
factor for coronary artery disease (CAD) across
all age groups and in both men and women
[19,20].

LDL cholesterol is one of the most
important  modifiable risk factors for
cardiovascular morbidity and mortality. Data
from the supplementary observational MRFIT
study [21], conducted in the pre-statin era,
showed that among 342,815 middle-aged men in
the United States (of whom 5,163 had diabetes
mellitus, DM) followed for 16 years, the absolute
adjusted risk of death from CVD, stratified by
LDL cholesterol level, was significantly higher in
patients with DM. Specifically, the risk of
cardiovascular mortality was between 2.83 and
4.46 times higher in patients with DM compared
to those without DM, highlighting the
importance of LDL stratification as a key risk
factor in this population [34]. LDL cholesterol is
commonly stratified into the following
categories: optimal (<100 mg/dL), near optimal
(100-129 mg/dL), borderline high (130-159
mg/dL), high (160-189 mg/dL), and very high
(2190 mg/dL). Patients with DM often present
with elevated LDL cholesterol levels, further
increasing  their risk for  developing
cardiovascular disease. Regular monitoring and
management of LDL cholesterol in these patients
are recommended to reduce the risk of
cardiovascular events. The MRFIT study [21]
also demonstrated that the increase in CVD
mortality was disproportionately higher in
patients with DM, suggesting that cholesterol is a
strong and independent risk factor for CVD
mortality, potentiated by DM. However, the
question arises: which is the stronger risk
factor—DM or LDL cholesterol? While both
factors play a significant role, research suggests
that DM may exert a stronger influence on

cardiovascular outcomes, particularly when
considering additional factors such as
inflammation and metabolic disturbances
present in patients with DM [35]. According to
Zhang et al.,, chronic low-grade inflammation of
the vascular intima in patients with type 2
diabetes further increases the risk of CVD, while
Chen et al. highlighted that GLP-1 agonists
significantly reduce cardiovascular events in this
population, suggesting that DM has a stronger
impact on cardiovascular outcomes [35,36].
Considering LDL reduction with statins, the
study by Hodkinson et al. showed that lowering
LDL by 1 mmol/L with a statin reduces relative
CVD risk by one-fifth. The study also indicates
that this linear phenomenon can occur similarly
at any baseline LDL level, at least down to 1.293
mmol/L (50 mg/dL) [22]. In patients with DM,
statins promote a proportional reduction of 9%
in all-cause mortality (p=0.02) and 21% in major
vascular events (p<0.0001) per mmol/L
reduction in LDL-C. Additionally, there is a
significant reduction in acute myocardial
infarction (p<0.0001), coronary
revascularization (p<0.0001), and stroke
(p<0.0002).

The aim of this study is to investigate
the relationship between clinical and laboratory
parameters, with a particular focus on
inflammatory-hemostatic indices, in predicting
cardiovascular risk. This work also seeks to
identify key factors that may facilitate the early
recognition of high-risk patients, enabling timely
intervention and tailored therapy..

MATERIAL AND METHODS

This research was conducted as a
combined retrospective-prospective,  cross-
sectional, longitudinal cohort study at the Pirot
Health Center, during the period from January 1,
2024, to June 1, 2024. In the retrospective part,
patients’ electronic health records were
analyzed to collect data on demographic
characteristics, smoking status,
pharmacotherapy over the previous six months,
and laboratory results not older than six months.
In the prospective part, new data on
anthropometric measurements and blood
pressure values were systematically collected
during each patient visit. The study was
conducted in accordance with the Helsinki
Declaration, and ethical approval was obtained
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prilikom svake posete pacijenta. Studija je
sprovedena po Helsinskoj deklaraciji, a eticko
odobrenje je dobijeno od Etickog odbora Doma
zdravlja Pirot, u Pirotu (poziv na broj: 02-
15/E0).

U studiju je uklju¢eno 311 pacijenata
stariih  od 40 godina, sa prethodno
dijagnostikovanim dijabetesom tip 2 i/ili
kardiovaskularnim bolestima (koronarna bolest
srca, arterijska hipertenzija, angina pectoris,
atrijalna fibrilacija, ugradeni stent). Svi pacijenti
su imali dijabetes duze od 5 godina, Cime se
osigurava relevantnost rezultata. Izuzeti su
pacijenti sa malignim bolestima, hroni¢nom
bubreznom insuficijencijom, akutnim
infekcijama, trudnice i oni kod kojih je doSlo do
promene terapije u poslednjih Sest meseci. Svi
ispitanici su dali pismeni informisani pristanak.

Kontrolna grupa obuhvatila je pacijente
sa dijabetesom tip 2 bez dokazanih klini¢kih ili
instrumentalno potvrdenih kardiovaskularnih
dogadaja (n=52), koji su sluzili kao referentna
podgrupa za poredenje sa ostalim kohortama. Za
svakog pacijenta koji je ispunio Kkriterijume
ukljucenja i pristao da ucestvuje u istrazivanju iz
elektronskog zdravstvenog kartona prikupljeni
su podaci o uzrastu, polu, pusackom statusu i
vrednostima laboratorijskih parametara koji
nisu stariji od 6 meseci: hematoloski parametri -
ukupan broj leukocita, neutrofila, limfocita,
eritrocita i trombocita, Biohemijski parametri -
glukoza, glikozilirani hemoglobin Alc (HbAlc),
ukupni holesterol, lipoproteini niske gustine
(low-density lipoprotein cholesterol, LDL-C),
lipoproteini  visoke gustine (high-density
lipoprotein cholesterol, HDL-C), trigliceridi, urea i
kreatinin, inflamatorni markeri - stepen
inflamacije je procenjivan kroz odnos ukupnog
broja neutrofili-limfociti (Neutrofil-Lymphocyte
ratio - NLR), odnos Sirine distribucije eritrocita i
ukupnog broja trombocita (Red Cell Distribution
Width to Platelet Count Ratio - RPR) kao i odnos
srednjeg volumena trombocita i ukupnog broja
trombocita (Mean Platelet Volume to Platelet
Ratio - MPR).

www.tmg.org.rs

Kontinuirane promenljive testirane su
Kolmogorov-Smirnov testom normalnosti. Za
uporedivanje = viSe  grupa  koris¢en je
Kruskal-Wallis test (neparametrijski test koji ne
zahteva normalnost distribucije obzirom na to
da je u studiji sprovedena faktorska analiza), uz
post-hoc Mann-Whitney U test sa Bonferroni
korekcijom. Kategorijalne promenljive
poredivane su Chi-kvadrat ili Fisherovim egzakt
testom, gde je to bilo primenjivo. Za smanjenje
dimenzionalnosti sprovedena je faktorska
analiza  glavnih  komponenti (PCA) uz
Kaiser-Meyer-Olkin test (>0,50) i Bartlettov test
sfericnosti  (p<0,05), Varimax rotaciju i
izdvajanje faktora sa sopstvenim vrednostima
>1,0. Prediktori su procenjeni binarnom
logistickom regresijom, a za modelovanje
zavisnih indeksa MPR i RPR primenjena je
viSestruka linearna regresija. Svi testovi su bili
dvosmerni, a p-vrednost <0,05 smatrana je
statisticki znacajno.

U metodologiji su parametri iz Tabele 1.
koriS¢eni za procenu razli¢itih kombinacija
kardiovaskularnih  bolesti 1 metabolickih
poremecaja i analizirani su klju¢ni demografski
(pol - procenat muskaraca i zena u razli¢itim
grupama i starost - prosecna starost pacijenata u
svakoj grupi), klini¢ki (BMI - indeks telesne
mase za svaku grupu, krvni pritisak - sistolicki i
dijastolicki u razli¢itim grupama pacijenata,
puSenje - procenat pacijenata koji puse) i
biohemijski parametri (glukoza i HbAlc -
prosecne vrednosti za pacijente sa dijabetesom,
hipertenzijom i njihovim kombinacijama, ukupni
Holesterol, LDL-C, HDL-C (prosecne vrednosti za
razlicite grupe), trigliceridi - prose¢ne vrednosti)
koji mogu imati znacajnu ulogu u stratifikaciji
rizika kod pacijenata.

Vazno je naglasiti p-vrednosti koje
pokazuju statisticke razlike izmedu razlicitih
grupa, kao Sto je oznaceno sa "p" u poslednjoj
koloni. Ove vrednosti su bitne za razumevanje
razlika izmedu grupa pacijenata sa razlifitim
metabolickim poremecajima i
kardiovaskularnim bolestima.
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from the Ethics Committee of the Pirot Health
Center, Pirot (reference number: 02-15/EQ).

The study included 311 patients over 40
years of age with previously diagnosed type 2
diabetes mellitus (T2DM) and/or cardiovascular
diseases (coronary artery disease, arterial
hypertension, angina pectoris, atrial fibrillation,
or implanted stent). All patients had diabetes for
more than five years, ensuring the relevance of
the results. Exclusion criteria included patients
with malignancies, chronic kidney disease, acute
infections, pregnant women, and those who had
undergone therapy changes within the last six
months. All participants provided written
informed consent.

The control group consisted of patients
with T2DM without clinically or instrumentally
confirmed cardiovascular events (n=52), serving
as a reference subgroup for comparison with
other cohorts. For each patient who met the
inclusion criteria and agreed to participate in the
study, data were collected from electronic health
records regarding age, sex, smoking status, and
laboratory parameters not older than six
months, including:

Hematological parameters: total
leukocyte count, neutrophils, lymphocytes,
erythrocytes, and platelets.

Biochemical parameters: glucose,
glycated hemoglobin Alc (HbAlc), total
cholesterol, low-density lipoprotein cholesterol
(LDL-C), high-density lipoprotein cholesterol
(HDL-C), triglycerides, urea, and creatinine.

Inflammatory markers: inflammation
was assessed through the neutrophil-to-
lymphocyte ratio (NLR), red cell distribution
width to platelet count ratio (RPR), and mean
platelet volume to platelet ratio (MPR).

Continuous variables were tested for
normality using the Kolmogorov-Smirnov test.

For comparisons between multiple groups, the
Kruskal-Wallis test was applied (a non-
parametric test that does not require normal
distribution, as factor analysis was conducted in
the study), followed by post hoc Mann-Whitney
U tests with Bonferroni correction. Categorical
variables were compared using the Chi-square
test or Fisher’s exact test, where applicable. To
reduce dimensionality, principal component
analysis (PCA) was performed, with the Kaiser-
Meyer-Olkin (KMO) test (>0.50) and Bartlett’s
test of sphericity (p<0.05), Varimax rotation, and
extraction of factors with eigenvalues >1.0.
Predictors were assessed using binary logistic
regression, and multiple linear regression was
applied for modeling dependent indices MPR
and RPR. All tests were two-sided, and a p-value
<0.05 was considered statistically significant.

In the methodology, the parameters
listed in Table 1 were used to evaluate different
combinations of cardiovascular diseases and
metabolic disorders. Key demographic (sex -
percentage of men and women in different
groups; age - mean age of patients in each
group), clinical (BMI - body mass index for each
group; blood pressure - systolic and diastolic
values in different patient groups; smoking -
percentage of smokers), and biochemical
parameters (glucose and HbAlc - mean values
for patients with diabetes, hypertension, and
their combinations; total cholesterol, LDL-C,
HDL-C - mean values for different groups;
triglycerides - mean values) were analyzed for
their potential significance in risk stratification.

It is important to emphasize the p-
values indicating statistically  significant
differences between groups, as shown in the last
column (“p”). These values are essential for
understanding differences among patient groups
with  various metabolic disorders and
cardiovascular diseases.
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Tabela 1. Osnovni klinicki i biohemijski podaci pacijenata sa razli¢itim metaboli¢kim i KVB kao i

njihovim kombinacijama (DM, HTA, DM+HTA, HTA + ugraden stent, DM + ugraden stent, DM + angina

pectoris/aritmija
Parametri DM DM+HTA HTA HTA+stent | DM+stent | DM+AP/AF P
(n=52) (n=139) (n=55) (n=11) (n=19) (n=29)
Pol (m/%), 31/21 64/75 16/39 6/5 15/4 11/18 19.7,
n(%) (59.6/40.4) (46.0/54.0) (29.1/70.9) (54.5/45.5) (78.9/21.1) (37.9/62.1) 0.003
Starost (godine) 58 (46-66) 68 (62-72)=2 | 68 (62-74)a 72 (66-79)= 68 (61-73)% | 68 (64-74)% <0.001
BMI 26.7 28.6 27.5 28.2 27.8 29.5 0.080
(kg/m2) (24.0-29.5) (26.1-31.9) (25.1-31.9) (25.7-31.6) (25.2-30.8) (26.9-32.6)
Sistolni pritisak 129 135 135 130 130 be 130 0.001
(mm Hg) (125-132) (130-140)z=2 (130-145)= (130-138) (120-135) (120-145)
Dijastolni 82 83 84 85 80 80 0.536
pritisak (mm Hg) (80-85) (80-86) (78-86) (75-88) (70-85) (75-85)
Pusenje, ne/da, n 46/6 110/29 41/14 10/1 16/3 24/5 4.9,
(%) (18.6/10.3) (44.5/50.0) 16.6/24.1) (4.0/1.7) (6.5/5.2) (9.7/8.6) 0.560
geéer 6.6 6.8 55 aaa,bbb 4.9 aabbb 6.7 ccc,ddd 6.4 ccc,ddd <0.001
(mmol/L) (5.5-8.8) (5.6-8.4) (4.9-5.7) (4.8-5.3) (6.4-7.3) (5.3-8.0)
HbAlc 7.1 6.5 5.8 aaabbb 6.2°¢ 6.4 ccc 6.4 <0.001
(%) (6.2-7.9) (6.1-7.5) (5.7-5.9) (6.1-6.3) (6.2-8.0) (5.9-7.0)
Holesterol, 5.07 5.09 5.72ab 5.39 4.60¢ 4.88 < 0.047
ukupni (mmol/L) (4.39-5.76) (4.28-5.97) (4.92-6.12) (4.65-5.97) (4.15-5.65) (4.36-5.40)
LDL-C 2.86 2.71 3.55 aabbb 2.48 2.46¢c 2.68 < 0.001
(mmol/L) (2.30-3.72) (2.15-3.53) (2.88-3.90) (2.34-3.31) (1.96-2.73) (2.03-3.18)
HDL-C 1.25 1.25 1.42° 1.36 1.19 1.33 0.112
(mmol/L) (1.03-1.56) (1.06-1.51) (1.16-1.66) (1.28-1.90) (1.05-1.39) (1.19-1.68)
Trigliceridi 1.54 1.902 1.53 bbb 1.67 1.65 1.57 bb 0.003
(mmol/L) (1.06-2.38) (1.40-2.67) (1.21-1.87) (1.15-2.50) (1.18-3.33) (1.05-2.10)
RPR indeks 0.051 0.049 0.055 bb 0.062 ab 0.059 abb 0.058° <0.001
(0.044-0.060) (0.043-0.059) (0.048-0.061) (0.046-0.067) (0.055-0.066) (0.049-0.074)
MPR indeks 0.038 0.038 0.041 0.045 0.046 abbe 0.039 0.008
(0.032-0.048) (0.033-0.047) (0.036-0.048) (0.041-0.047) (0.043-0.052) (0.030-0.056)

Veci procenat Zena bio je uocen u grupi
pacijenata  sa  hipertenzijom  (HTA) i
kombinacijom dijabetesa (DM) i hipertenzije,
kao i u grupi sa dijabetesom i anginom
pectoris/AF. Najmlada grupa bila je sa
dijagnozom dijabetesa, dok je najstarija grupa
pacijenata bila ona sa hipertenzijom i stentom.
Pacijenti sa dijabetesom su imali najviSe
koncentracije glukoze i HbAlc. Pacijenti sa

hipertenzijom su imali najvisi ukupni holesterol,
kao i LDL-C.

Trigliceridi su bili najvisi u grupi sa
kombinacijom DM+HTA, ali je HDL-C bio najnizi
u grupi pacijenata sa DM sa stentom, iako bez
statisticke znacajnosti. Ista grupa je imala
najveéi NLR indeks, dok je RPR indeks bio najvisi
kod pacijenata sa HTA+stentom, a MPR indeks je
bio najvisi u grupi pacijenata sa DM plus stent.

Tabela 2. Faktorska analiza u grupi pacijenata sa DM i/ili razli¢itim kardiovaskularnim bolestima

Faktori Parametri ekstrahovani u Opterecenja Varijabilnost (%)
faktore (engl. “loadings”) Total: 45%
Starost-hematoloski parametri Erithrociti 0.836
povezan faktor Hemoglobin 0.784 16
Starost (godine) -0.611
Metabolicki parameter - bubrezna Mokracna kiselina 0.720
funkcija povezan faktor Trigliceridi 0.679 15
Kreatinin 0.516
Faktor povezan sa krvnim Dijastolni krvni pritisak 0.814 14
pritiskom Sistolni krvni pritisak 0.801

www.tmg.org.rs
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RESULTS

Table 1. Baseline clinical and biochemical data of patients with various metabolic and

cardiovascular diseases, as well as their combinations (DM, HTN, DM+HTN, HTN + implanted stent, DM +
implanted stent, DM + angina pectoris/arrhythmia)

Parametri DM DM+HTA HTA HTA+stent | DM+stent | DM+AP/AF P
(n=52) (n=139) (n=55) (n=11) (n=19) (n=29)
Gender (m/f), 31/21 64/75 16/39 6/5 15/4 11/18 19.7,
n(%) (59.6/40.4) (46.0/54.0) (29.1/70.9) (54.5/45.5) (78.9/21.1) (37.9/62.1) 0.003
Age (years) 58 (46-66) 68 (62-72)xa | 68 (62-74)a 72 (66-79) 68 (61-73)a | 68 (64-74)aa <0.001
BMI 26.7 28.6: 275 28.2 27.8 29.5 0.080
(kg/m?) (24.0-29.5) (26.1-31.9) (25.1-31.9) (25.7-31.6) (25.2-30.8) (26.9-32.6)
Systolic pressure 129 135 135 130 130 be 130 0.001
(mm Hg) (125-132) (130-140)aa (130-145)= (130-138) (120-135) (120-145)
Diastolic 82 83 84 85 80 80 0.536
pressure (mm Hg) (80-85) (80-86) (78-86) (75-88) (70-85) (75-85)
Smoking, no/yes, 46/6 110/29 41/14 10/1 16/3 24/5 49,
(%) (18.6/10.3) (44.5/50.0) 16.6/24.1) (4.0/1.7) (6.5/5.2) (9.7/8.6) 0.560
Sugar 6.6 6.8 5.5 aaa,bbb 4.9 aabbb 6.7 cecddd 6.4 cccddd <0.001
(mmol/L) (5.5-8.8) (5.6-8.4) (4.9-5.7) (4.8-5.3) (6.4-7.3) (5.3-8.0)
HbAlc 7.1 6.5 5.8 aaabbb 6.2¢ 6.4 cc 6.4 <0.001
(%) (6.2-7.9) (6.1-7.5) (5.7-5.9) (6.1-6.3) (6.2-8.0) (5.9-7.0)
Cholesterol, total 5.07 5.09 5.72ab 5.39 4.60°¢ 488 0.047
(mmol/L) (4.39-5.76) (4.28-5.97) (4.92-6.12) (4.65-5.97) (4.15-5.65) (4.36-5.40)
LDL-C 2.86 271 3.55 aabbb 248 246 < 2.68 0.001
(mmol/L) (2.30-3.72) (2.15-3.53) (2.88-3.90) (2.34-3.31) (1.96-2.73) (2.03-3.18)
HDL-C 1.25 1.25 1420 1.36 1.19 1.33 0.112
(mmol/L) (1.03-1.56) (1.06-1.51) (1.16-1.66) (1.28-1.90) (1.05-1.39) (1.19-1.68)
Triglycerides 1.54 190 1.53 bbb 1.67 1.65 1.57bb 0.003
(mmol/L) (1.06-2.38) (1.40-2.67) (1.21-1.87) (1.15-2.50) (1.18-3.33) (1.05-2.10)
RPR index 0.051 0.049 0.055bb 0.062 ab 0.059 abb 0.058° <0.001
(0.044-0.060) (0.043-0.059) (0.048-0.061) (0.046-0.067) (0.055-0.066) (0.049-0.074)
MPR index 0.038 0.038 0.041 0.045 0.046 abbe 0.039 0.008
(0.032-0.048) (0.033-0.047) (0.036-0.048) (0.041-0.047) (0.043-0.052) (0.030-0.056)

A higher proportion of women was
observed in the groups of patients with
hypertension (HTN) and the combination of
diabetes (DM) and hypertension, as well as in
the group with diabetes and angina pectoris/AF.
The youngest group consisted of patients
diagnosed with diabetes, while the oldest group
comprised patients with hypertension and an
implanted stent. Patients with diabetes had the
highest glucose and HbAlc concentrations.

Patients with hypertension exhibited the highest
total cholesterol and LDL-C levels.

Triglycerides were highest in the
DM+HTN group, whereas HDL-C was lowest in
the group of patients with DM and a stent,
although this was not statistically significant.
The same group had the highest NLR index,
while the RPR index was highest in patients with
HTN+stent, and the MPR index was highest in
the group of patients with DM plus stent..

Table 2. Factor analysis in the group of patients with DM and/or various cardiovascular diseases

Factors Parameters extracted into loadings Variability (%)
factors Total: 45%

Age-hematological parameters Erythrocytes 0.836

related factor Hemoglobin 0.784 16
Age (years) -0.611
Metabolic parameter - renal Uric acid 0.720

function related factor Triglycerides 0.679 15
Creatinine 0.516

A factor associated with blood Diastolic blood pressure 0.814 14
pressure Systolic blood pressure 0.801
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Od svih izmerenih parametara u ovoj
studiji primenjena faktorska analiza je proizvela
3 glavna faktora. Prvi faktor pod nazivom
»Starost-hematoloski parametric povezan faktor”
sastojao se od broja eritrocita, koncentracije
hemoglobina i starosti (godine) i ovaj faktor je
obuhvatio 16% varijabilnosti. Drugi faktor
»Faktor vezan za metaboli¢ko-renalnu funkciju“
se sastoji od mokrac¢ne Kiseline, Kreatinina i

triglicerida i objasnjava 15% varijabilnosti, dok
»Faktor povezan sa krvnim pritiskom“ sa 14%
varijabilnosti Cini sistolni i dijastolni Kkrvni
pritisak. Odnos izmedu faktorskom analizom
ekstrahovanih faktora i statusa
metabolicke/kardiovaskularne  bolesti  smo
proverili koris¢enjem logisticke regresione
analize.

Tabela 3. Logisticka regresiona analiza prediktora izdvojenih u faktorskoj analizi u vidu skorova
(kontinuiranih veli¢ina) za DM, KVB ili njihove kombinacije

Diabetes mellitus (DM
. (bM) KVB DM+KVB
Broj
OR OR OR
. Wald Wald Wald
Faktori B(SE) | Loef P BGSE) | Loef P B (SE) roef. P
(95% (95% (95%
C) CI) CI)
Starost- 1.015 feb.76 0.306 1.93
hematoloski
; raaﬁeo;i 2.80 0.094 | 118 6.94 0.008 | 0657 3.23 0.072
pa . : (0.450) : . (0.365) : :
povezan (0.607) (0.840- (0.127- (0.942-
faktor ’ 9.06) 0.738) 3.94)
Metabolicki 0.613 0.629 177
parameter -
bubrezna -0.490 -0.464 0.570
" 0.53 0.464 1.85 0.173 2.80 0.094
funkcija (0.669) (0.341) (0.341)
povezan (0.165- (0.322- (0.908-
faktor 2.274) 1.23) 3.45)
0.732 0.988 01.t
Faktor
povezan sa -0.312 -0.012 0.091
Krvnim (0.440) 0.50 0.477 (0.224) 0.003 0.958 (0219) 0.173 0.677
pritiskom (0.309- (0.637- (0.713-
1.73) 1.53) 1.68)

Indeksi aktivacije trombocita (MPR) i
eritrocita (RPR) su bili jedan od bitnih delova
ovog istrazivanja sa ciljem detekcije povecane
prokoagulabilnosti u krvi pacijenata iz rutinskih
parametara koji se odreduju u okviru kompletne

krvne slike. Distribucija vrednosti ova dva nova
parametra prikazane su na slici 1, kao i
raspodela neutrofili limfociti indeksa (NLR, engl.
neutrophil lymphocyte ratio)

Slika 1. Distribucija RPR (A), MPR (B) i NLR (C) vrednosti u grupi pacijenata obolelih od DM i KVB

Histagram
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Of all the measured parameters in this
study, factor analysis produced three main
factors. The first facto, named the “Age-
Hematological Parameter Related Factor”
consisted of the number of erythrocytes,
hemoglobin concentration, and age (years), and
accounted for 16% of the variability. The second
factor, the “Metabolic-Renal Function Related

triglycerides, explaining 15% of the variability.
The third factor, the “Blood Pressure Related
Factor,” comprised systolic and diastolic blood
pressure and accounted for 14% of the
variability. The relationship between the factors
extracted by factor analysis and the status of
metabolic/cardiovascular disease was assessed
using logistic regression analysis..

Factor,” included wuric acid, creatinine, and
Table 3. Logistic regression analysis of the predictors extracted through factor analysis, expressed
as factor scores (continuous variables), was performed for DM, CVD, or their combinations.
Diabetes mellitus (DM
(bM) CvD DM+ CVD
Number
OR OR OR
Wald Wald Wald
Factors B (SE) Koef. P B (SE) Koef. P B (SE) Koef. P
(95% (95% (95%
(o)) cn cn
1.015 feb.76 0.306 1.93
Age-
hematological -1.18 0.657
2.80 0.094 6.94 0.008 3.23 0.072
parameters (0.450) (0.365)
related factor (0.840- (0.127- (0.942-
(0.607) 9.06) 0.738) 3.94)
) 0.613 0.629 1.77
Metabolic
parameter - | -0.490 -0.464 0.570
) 053 0.464 1.85 0.173 2.80 0.094
renal function | (0.669) (0.341) (0.341)
related factor (0.165- (0.322- (0.908-
2.274) 1.23) 3.45)
0.732 0.988 01t
A factor
associated -0.312 -0.012 0.091
i 0.50 0.477 0.003 0.958 0.173 0.677
with blood (0.440) (0.224) (0.219)
pressure (0.309- (0.637- (0.713-
1.73) 1.53) 1.68)
Platelet activation (MPR) and blood count. The distribution of values for these

erythrocyte activation (RPR) indices were an
important part of this study, aimed at detecting
increased blood coagulability in patients using
routine parameters obtained from a complete

two novel parameters is shown in Figure 1, along
with the distribution of the neutrophil-to-
lymphocyte ratio (NLR)..

Figure 1. Distribution of RPR (A), MPR (B), and NLR (C) values in the group of patients with DM

and CVD
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Tabela 4. Multipla linearna regresiona analiza prediktora MPR, RPR i NLR vrednosti

Model za MPR B (95% CI) SE P
Aritmija/AF 0.010 (0.002-0.017) 0.004 0.015
Stent 0.011 (0.002-0.020) 0.004 0.015
BMI (kg/m2) -0.001 (-0.001-0.000) 0.000 0.011
Sistolni krvni pritisak 0.000 (0.000-0.000) 0.000 0.064

(mmHg)

Kreatinin (umol/L) 0.000 (0.000-0.000) 0.000 0.002

Model za RPR B (95% CI) SE P
BMI (kg/m2) -0.001 (-0.001-0.000) 0.000 0.005
Kreatinine (ymol/L) 0.000 (0.000-0.000) 0.000 0.009
AST (U/L) 0.000 (0.000-0.001) 0.000 0.088

Model za NLR B (95% CI) SE P
Hgb (g/L) 0.015 (0.002-0.028) 0.006 0.027

Cl- interval pouzdanosti (engl. confindence interval), SE — standardna greska

Primenjena je multipla linearna
regresiona analiza sa ciljem pronalazenja
modela znacajnih prediktora vrednosti RPR i
MPR indeksa. Svi mereni parametri i klinicki
podaci su ukljuceni u analizu, a dobijeni rezultati
su prikazani u Tabeli 4. MPR vrednost je
odredena modelom koji se sastoji od prisustva
aritmije (atrijalne fibrilacije - AF), indeksa
telesne mase (BMI), sistolickog krvnog pritiska
(SBP) i nivoa kreatinina (adjusted R?=0,165).
RPR indeks je odreden modelom koji se sastoji
od prisustva  ugradenog stenta, BM],
koncentracije kreatinina i aspartat
aminotransferaze (AST) (adjusted R?=0,145)Iz
vrednosti adjusted R2 mozemo da zaklju¢imo da
odabrani najbolji model prediktora za MPR
odreduje varijabilnost od oko 16,5% ovog
parametra, dok je vrednost RPR parametra
odredena najboljim modelom koji objaSnjava
oko 14,5% varijabilnosti ovog parametra.
Vrednost NLR parametra je odredena modelom
u kome je bio samo jedan parametar:
hemoglobin (adjusted R2= 0,055), Sto znaci da
ovaj model objasnjava 5,5% varijacije u
vrijednosti ovog parametra.

DISKUSIJA

Rezultati ove studije pokazuju da
postoje znacajne razlike u parametrima kao Sto
su BMI, glukoza, HbAlc, krvni pritisak i lipidi
medu razlicitim grupama pacijenata. Ove razlike
ukazuju na potrebu za individualizovanim
pristupom u proceni i leCenju pacijenata sa
kardiovaskularnim bolestima. Uocene varijacije
naglasavaju vaznost redovnog pracenja ovih
klju¢nih parametara kako bi se pravovremeno
identifikovali pacijenti sa pove¢anim rizikom od
komplikacija.

www.tmg.org.rs

U ovoj studiji uCestvovalo je ukupno 311
ispitanika, od kojih je viSe od polovine ispitanika
(59,6%) bilo Zenskog pola. Prosefna starost
ispitanika bila je 58 godina. Uzorak ispitanika je
izabran retrospektivno analizom elektronskih
zdravstvenih  kartona pacijenata koji su
ispunjavali odredene kriterijume, a odabir
uzorka je izvrSen konsekutivnim izborom. U
prospektivnom delu studije pratili smo klinicke i
laboratorijske parametre tokom svake posete
pacijenata.

Analiza  klinickih i1 laboratorijskih
parametara kod pacijenata sa KVB i
metabolickim  bolestima  otkriva  klju¢ne
biomarkere koji pruzaju vazne informacije o
stanju pacijenata. BMI, glukoza, HbAlc, ukupni
holesterol, LDL-C, HDL-C i trigliceridi su od
sustinskog znacaja za razumijevanje
patofiziologije i rizika povezanih sa razli¢itim
zdravstvenim stanjima. BMI je pouzdan
pokazatelj telesne mase u odnosu na visinu i
Cesto je povezan sa rizikom od razvoja
kardiovaskularnih i metabolickih poremecaja
[16].

Nivoi glukoze u krvi i HbAlc
predstavljaju klju¢ne indikatore za kontrolu DM,
kao i indeks gluzne bvarijabilnosti dok ukupni
holesterol i njegove frakcije, kao $to su LDL-C i
HDL-C, procenjuju lipidni status pacijenta [23].
Studija Artha i saradnika takode je istrazivala
odnos izmedu lipidnih profila, lipidnih odnosa i
kontrole glikemije kod pacijenata s DMT 2.
Studija je pokazala da viSi nivoi ukupnog
holesterola, lipoproteina  niske  gustine,
triglicerida i lipidnih odnosa koreliraju sa
loSijom kontrolom glikemije, Sto je indikativno
kroz vise nivoe HbAlc [23]. Nasuprot tome,
studija Kidwai i saradnika zapaZa da su nivoi
lipoproteina visoke gustine nizi kod pacijenata
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Table 4. Multiple linear regression analysis of predictors for MPR, RPR, and NLR values

Model for MPR B (95% CI) SE P
Arrhythmia/AF 0.010 (0.002-0.017) 0.004 0.015
Stent 0.011 (0.002-0.020) 0.004 0.015
BMI (kg/m2) -0.001 (-0.001-0.000) 0.000 0.011
Systolic blood pressure 0.000 (0.000-0.000) 0.000 0.064

(mmHg)

Creatinine (tmol/L) 0.000 (0.000-0.000) 0.000 0.002

Model for RPR B (95% CI) SE P
BMI (kg/m2) -0.001 (-0.001-0.000) 0.000 0.005
Creatinine (mol/L) 0.000 (0.000-0.000) 0.000 0.009
AST (U/L) 0.000 (0.000-0.001) 0.000 0.088

Model for NLR B (95% CI) SE P
Hgb (g/L) 0.015 (0.002-0.028) 0.006 0.027

CI- confindence interval, SE — standard error

A multiple linear regression analysis
was applied to identify models of significant
predictors for the RPR and MPR indices. All
measured parameters and clinical data were
included in the analysis, and the results are
presented in Table 4.

The MPR value was determined by a
model consisting of the presence of arrhythmia
(atrial fibrillation - AF), body mass index (BMI),
systolic blood pressure (SBP), and creatinine
levels (adjusted R? = 0.165). The RPR index was
determined by a model including the presence of
a coronary stent, BMI, creatinine concentration,
and aspartate aminotransferase (AST) (adjusted
R? = 0.145).

From the adjusted R? values, it can be
concluded that the selected best model of
predictors for MPR explains approximately
16.5% of the variability of this parameter, while
the RPR parameter variability is explained by the
best model at about 14.5%. The NLR value was
determined by a model including only one
parameter, hemoglobin (adjusted R? = 0.055),
indicating that this model explains 5.5% of the
variation in NLR..

DISCUSSION

The results of this study show
significant differences in parameters such as
BM], glucose, HbA1lc, blood pressure, and lipids
among different groups of patients. These
differences highlight the need for an
individualized approach in the assessment and
management of patients with cardiovascular
diseases. The observed variations emphasize the
importance of regular monitoring of these key

parameters to timely identify patients at
increased risk of complications.

A total of 311 participants were
included in the study, with more than half
(59.6%) being female. The average age of
participants was 58 years. The sample was
retrospectively selected through an analysis of
patients’ electronic health records who met
specific criteria, with a consecutive sampling
method. In the prospective part of the study,
clinical and laboratory parameters were
monitored during each patient visit.

Analysis of clinical and laboratory
parameters in patients with cardiovascular and
metabolic diseases revealed key biomarkers that
provide valuable information about the patients’
condition. BMI, glucose, HbA1c, total cholesterol,
LDL-C, HDL-C, and triglycerides are essential for
understanding the pathophysiology and risk
associated with different health conditions. BMI
is a reliable indicator of body mass relative to
height and is often associated with the risk of
developing cardiovascular and metabolic
disorders [16].

Blood glucose levels and HbA1c are key
indicators for diabetes management, reflecting
glycemic control and variability, while total
cholesterol and its fractions, such as LDL-C and
HDL-C, assess the patient’s lipid status [23]. The
study by Artha et al. also examined the
relationship between lipid profiles, lipid ratios,
and glycemic control in patients with type 2
diabetes. It showed that higher levels of total
cholesterol, low-density lipoprotein,
triglycerides, and lipid ratios correlate with
poorer glycemic control, as indicated by higher
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sa losijom kontrolom glikemije [24]. Shodno
tome, pomenuta studija indentifikuje ratio LDL-
C/HDL-C kao znacajan faktor rizika za loSu
kontrolu glikemije, pri c¢emu visok odnos
povetava rizik 38 puta. Ipak, vazno je
napomenuti da, iako je ovaj odnos koristan u
teorijskoj proceni, u praksi se CcCesto istice
prognosticki  znacaj lipoproteina  (Lp(a)),
apolipoproteina A (apo A) i apolipoproteina B
(apo B), kao i prisustvo malih gustih LDL Cestica,
koji mogu imati znacajniju ulogu u proceni rizika
i upravljanju kardiovaskularnim bolestima. Ovi
nalazi sugeriSu da lipidni profili i odnosi mogu
sluziti kao prediktivni markeri za kontrolu
glikemije, Sto moZe pomoéi u upravljanju
kardiovaskularnim rizikom kod pacijenata s
dijabetesom. Takode, znacajno je naglaSena
vaznost pracenja nivoa lipida uz Kontrolu
glikemije kako bi se smanjili kardiovaskularne
komplikacije povezane sa DM.

PoviSeni nivoi triglicerida mogu biti
indikatori metabolickog sindroma i povezani su
sa povecanim rizikom od KBS [23]. Analizom
osnovnih klinickih i biohemijskih podataka
uocili smo da su pacijenti sa DM pokazali
znacajno vecéi BMI, nivoe glukoze, HbAlc i HDL-C
u poredenju sa gornjom granicom referentnih
vrednosti, dok je njihov dijastolni pritisak bio
znatno nizi od te granice. Shodno navedenom, u
nasoj studiji BMI, glukoza i HbAlc su pokazali
znacajne varijacije medu pacijentima sa DM, HTA
i njihovim kombinacijama. Ovi parametri su
kljucni indikatori metabolickog zdravlja i njihova
kontrola je od sustinskog znacaja za smanjenje
rizika od komplikacija. Takode, razlike u nivou
sistolnog i dijastolnog pritiska medu grupama
dodatno osvetljavaju njihov doprinos
kardiovaskularnom  riziku, posebno  kod
pacijenata sa HTA i ugradenim stentom.

U studiji Brittona i saradnika istrazivana
je korelacija izmedu nivoa hemoglobina Alc
(HbA1c), indeksa telesne mase (BMI) i rizika od
razvoja hipertenzije (HTA). Cilj studije bio je
utvrditi da li postoji prospektivnha povezanost
izmedu pocetnih vrednosti HbAlc i incidencije
HTA tokom vremena, uzimajuéi u obzir i ulogu
telesne tezine. Ova studija je od posebnog
znacaja, jer poviseni HbAlc moze ukazivati na
losu kontrolu Secera u krvi, Sto je faktor rizika za
razvoj hipertenzije, a BMI je poznati pokazatelj
telesne mase koji takode moZe uticati na
kardiovaskularno zdravlje. Zaklju¢ci autora su u
skladu s nalazima nase studije [26]. Brittonova
studija istice vaznost BM], nivoa glukoze i HbAlc
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kao klju¢nih indikatora metaboli¢ckog zdravlja.
Poviseni BMI moze ukazivati na prekomernu
telesnu tezinu ili gojaznost, Sto su faktori koji
mogu povecati rizik od hipertenzije zbog
dodatnog opterecenja na srce i krvne sudove. S
druge strane, visoki nivoi HbAlc sugeriSu na
hroni¢nu hiperglikemiju, koja moze dovesti do
oStecenja krvnih sudova i upalnih procesa,
dodatno povecavajuéi rizik od kardiovaskularnih
problema. Ove tvrdnje potvrduju i druge
publikovane studije [27,28], Sto dodatno jaca
naSu hipotezu o povezanosti ovih varijabli i
rizika od hipertenzije. Nasi nalazi su u skladu sa
prethodnim istraZivanjima koja su pokazala da
su poviSeni nivoi HbAlc i BMI povezani sa viSim
rizikom od hipertenzije. Na primer, neka
istrazivanja su ukazala na to da cak i blago
poviSeni nivoi HbAlc mogu biti indikativni za
povecan rizik od HTA, dok drugi dokazi sugerisu
da intervencije usmerene na smanjenje BMI
mogu smanjiti incidenciju hipertenzije kod
pacijenata sa metabolickim sindromom. Ovi
rezultati ukazuju na to da bi upravljanje tezinom
i kontrola glikemije mogli biti klju¢ni elementi u
prevenciji hipertenzije, Sto se takode oslanja na
nalaze nase studije. Dodatno, Izraelska studija iz
2021. godine [29] pruza dodatne dokaze o tome
da poviSeni nivoi HbAlc i BMI znacajno
doprinose razvoju hipertenzije. Ovi rezultati
naglasavaju potrebu za redovnim praéenjem
metabolickih faktora kao Sto su HbAlc i BMI,
posebno kod pacijenata sa poveéanim rizikom
od kardiovaskularnih bolesti. Uzimajuéi u obzir
sve navedeno, jasno je da su HbAlc i BMI Kklju¢ni
pokazatelji zdravlja koji mogu znacajno uticati
na rizik od hipertenzije. Rezultati pomenute
studije pokazuju da varijabilnost hemoglobina
Alc (HbAlc) predstavlja nezavisni faktor rizika
za komplikacije povezane sa dijabetesom (DM).
U ovoj studiji, otkriveno je da je oko 22%
ispitanika imalo visoku varijabilnost HbA1lc, sto
je bilo povezano sa visim indeksom telesne mase
(BMI) od 30 ili vise. Ova povezanost sugeriSe da
pacijenti sa viSim BMI cCesto imaju manje
stabilne nivoe Secera u krvi, Sto moZe povecati
rizik od komplikacija poput kardiovaskularnih
bolesti i neuropatije. Dodatno, ispitanici sa
visokom varijabilno$¢éu HbAlc su imali ceSce
posete klinikama za dijabetes, $to moZe ukazivati
na sloZeniji profil bolesti i potrebu za
intenzivnijim nadzorom i le€enjem. Ovi pacijenti
su cesto koristili insulin i ACE inhibitore, a
njihova starost, kao i prisustvo ishemijske
bolesti srca, takode su bili znacajni faktori.
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HbAlc levels [23]. In contrast, the study by
Kidwai et al. observed that high-density
lipoprotein levels were lower in patients with
poor glycemic control [24].

Accordingly, the LDL-C/HDL-C ratio has
been identified as a significant risk factor for
poor glycemic control, with a high ratio
increasing the risk 38-fold. However, it is
important to note that while this ratio is useful
in theoretical assessment, in practice, the
prognostic value of lipoproteins (Lp(a)),
apolipoprotein A (apo A), apolipoprotein B (apo
B), and the presence of small dense LDL particles
may play a more significant role in risk
assessment and  cardiovascular  disease
management. These findings suggest that lipid
profiles and ratios can serve as predictive
markers for glycemic control, helping to manage
cardiovascular risk in patients with diabetes.
Additionally, regular monitoring of lipid levels
alongside glycemic control is emphasized as
crucial for reducing diabetes-related
cardiovascular complications..

levated triglyceride levels can be
indicators of metabolic syndrome and are
associated with an increased risk of coronary
artery disease (CAD) [23]. Analysis of basic
clinical and biochemical data revealed that
patients with diabetes (DM) had significantly
higher BMI, glucose, HbAlc, and HDL-C levels
compared to the upper limit of reference values,
while their diastolic blood pressure was
significantly lower than this threshold.
Accordingly, in our study, BMI, glucose, and
HbAlc showed significant variations among
patients with DM, hypertension (HTA), and their
combinations. These parameters are key
indicators of metabolic health, and their control
is crucial for reducing the risk of complications.
Differences in systolic and diastolic blood
pressure among the groups further highlight
their contribution to cardiovascular risk,
especially in patients with HTA and implanted
stents.

The study by Britton et al. investigated
the correlation between hemoglobin Alc
(HbA1c), body mass index (BMI), and the risk of
developing hypertension (HTA). The aim was to
determine whether there is a prospective
association between baseline HbA1lc values and
the incidence of HTA over time, considering the
role of body weight. This study is particularly

important, as elevated HbA1lc may indicate poor
blood sugar control, a risk factor for developing
hypertension, while BMI is a well-known
indicator of body mass that can also influence
cardiovascular health. The authors’ conclusions
are consistent with the findings of our study
[26]. Britton’s study emphasizes the importance
of BMI, glucose levels, and HbAlc as key
indicators of metabolic health. Elevated BMI may
indicate overweight or obesity, factors that can
increase hypertension risk due to added strain
on the heart and blood vessels. High HbAlc
levels suggest chronic hyperglycemia, which can
lead to vascular damage and inflammatory
processes, further increasing cardiovascular risk.
These findings are supported by other published
studies [27,28], reinforcing our hypothesis
regarding the link between these variables and
hypertension risk.

Our findings align with previous
research showing that elevated HbAlc and BMI
are associated with higher hypertension risk. For
example, some studies indicate that even mildly
elevated HbAlc levels may be indicative of
increased HTA risk, while other evidence
suggests that interventions aimed at reducing
BMI can lower hypertension incidence in
patients with metabolic syndrome. These results
suggest that weight management and glycemic
control may be key elements in preventing
hypertension, which is consistent with our
study’s findings.

Furthermore, an Israeli study from 2021
[29] provides additional evidence that elevated
HbA1lc and BMI levels significantly contribute to
the development of hypertension. These results
underscore the need for regular monitoring of
metabolic factors such as HbAlc and BM],
especially in patients at increased cardiovascular
risk. Taken together, it is clear that HbAlc and
BMI are key health indicators that can
significantly influence hypertension risk.

The results of that study also showed
that HbAlc variability is an independent risk
factor for diabetes-related complications.
Approximately 22% of participants had high
HbA1c variability, which was associated with a
BMI of 30 or higher. This suggests that patients
with higher BMI often have less stable blood
sugar levels, increasing the risk of complications
such as cardiovascular disease and neuropathy.
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Povezanost izmedu visoke varijabilnosti HbA1lc i
mladih godina, kao i visokog BMI, moze
sugerisati da se rizicni faktori za komplikacije
Cesto javljaju zajedno, stvaraju¢i sloZeniji
obrazac upravljanja dijabetesom. Ovi nalazi
ukazuju na to da varijabilnost HbAlc moze
posluziti kao marker sloZenosti bolesti i nac¢ina
Zivota pacijenata, naglasavajuci vaznost praéenja
fluktuacija nivoa HbAlc. Ova studija podrzava
zapazanja naSe studije o znacaju BMI, glukoze i
HbAlc kao klju¢nih indikatora metabolickog
zdravlja. Takode, naglasava se njihova uloga u
smanjenju rizika od komplikacija kod pacijenata
sa dijabetesom i hipertenzijom. U svetlu ovih
nalaza, vazno je dodatno razmotriti uticaj
varijabilnosti HbAlc na Kklinicku praksu.
Pracenje i analiza ovih fluktuacija mogu pomoc¢i
lekarima da bolje razumeju dinamiku bolesti kod
pacijenata i identifikuju one koji su u vetem
riziku od razvoja ozbiljnih komplikacija.
Implementacija strategija za upravljanje tezinom
i kontrolu glikemije moZe biti Kklju¢na u
prevenciji hipertenzije i drugih
kardiovaskularnih problema, ¢ime se dodatno
potkrepljuju nasi nalazi.

Indeksi kao Sto su MPR, RPR i NLR
pokazali su se korisnim u  proceni
prokoagulabilnosti i inflamatornog statusa,
pruzaju¢i vazne informacije o zdravstvenom
stanju pacijenata. Ovi parametri mogu sluziti kao
rani indikatori povecanog rizika kod pacijenata
sa slozenim komorbiditetima, omogucavajuci
pravovremenu intervenciju i prilagodavanje
terapijskih strategija. MPR, odnosno monocitno-
plateletni odnos, mozZe ukazivati na promene u
imunoloskom i koagulacionom sistemu. RPR,
odnos retikulocita prema trombocitima, pomaZze
u proceni regenerativnog kapaciteta kostane srzi
i koagulacione aktivnosti. NLR, odnos neutrofila
prema limfocitima je jednostavan ali efikasan
marker inflamacije i stresa. KoriS¢enjem ovih
indeksa, Kklini¢ari mogu bolje razumeti i
upravljati rizicima kod pacijenata, $to mozZe
poboljsati ishode leCenja i prilagoditi terapijske
planove u skladu sa specificnim potrebama
pacijenta. Dakle, ovi parametri mogu sluziti kao
rani indikatori povecanog rizika kod pacijenata
sa sloZzenim komorbiditetima, omogucavajuci
pravovremenu intervenciju i prilagodavanje
terapijskih strategija. Rezultati naSe studije
pruZaju znacajne uvide u ulogu indeksa kao Sto
su MPR, RPR i NLR. Rezultati naSe studije
pokazuju da su vrednosti MPR indeksa najvise
kod pacijenata sa DM i ugradenim stentom. Ovaj
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indeks moze biti posebno koristan u proceni
rizika od tromboze, jer ukazuje na aktivaciju
trombocita, $to je ¢esto povezano sa povecanom
prokoagulabilnos¢u krvi. U nasem istrazivanju,
prisustvo ugradenog stenta i faktori poput AF i
aritmije su identifikovani kao znacajni prediktori
vrijednosti MPR, $to moze ukazivati na vecu
sklonost ka trombotskim dogadajima kod ovih
pacijenata. Dalje, rezultati pokazuju da je RPR
indeks najvisi kod pacijenata sa HTA i ugradenim
stentom. Ovaj indeks mozZe ukazivati na promene
u hematopoetskom sistemu i moZe biti koristan
u proceni koagulacionog statusa. Rezultati nase
studije ukazali su da prisustvo stenta, BMI i
koncentracija kreatinina znacajno utiCu na
vrednosti RPR, Sto je od posebnog znacaja za
identifikaciju = pacijenata sa  potencijalno
povecanim rizikom od komplikacija povezanih sa
koagulacijom.

lako nije dominantan u nasem modelu
studije, NLR (odnos neutrofila i limfocita)
prepoznat je kao znacajan marker inflamacije.
NasSe istrazivanje naglasava da NLR moze
posluziti kao koristan alat za ranu identifikaciju
pacijenata  sa  povetanim  rizikom  od
komplikacija. Ova identifikacija omogucava
klinicarima da prilagode terapijske strategije i
poboljsaju ishode lecenja. Kada se NLR analizira
zajedno sa drugim Kklinickim i laboratorijskim
parametrima, moZe doprineti preciznijem
prac¢enju i upravljanju pacijentima sa sloZenim
komorbiditetima. U literaturi se takode istiCe
znacaj drugih inflamatornih markera, kao Sto je
hsCRP (high-sensitivity C-reactive protein), koji
se Cesto koristi za procenu inflamatornog stanja i
rizika od kardiovaskularnih bolesti. Istrazivanja
su pokazala da su poviSeni nivoi hsCRP povezani
sa povecanim rizikom od komplikacija kod
pacijenata sa razli¢itim hroni¢nim stanjima,
ukljucujuci dijabetes i hipertenziju [37,38]. U
poredenju sa NLR, hsCRP nudi dodatnu prednost
u smislu visoke osetljivosti za detekciju blagih
inflamatornih stanja. Dok NLR pruZa Kkorisne
informacije o ravnoteZi izmedu neutrofila i
limfocita, Sto moZe reflektovati opSte
imunolosko stanje, hsCRP direktno meri nivo
inflamacije u organizmu. Ova komplementarnost
izmedu NLR i hsCRP mozZe poboljsati nase
razumevanje inflamatornih  procesa  kod
pacijenata sa sloZenim komorbiditetima. U
studijama koje istrazuju ulogu inflamatornih
markera, kao Sto su NLR i hsCRP, utvrdeno je da
ovi indeksi mogu posluziti kao rani indikatori
povecanog rizika kod pacijenata sa slozenim
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Additionally, patients with high HbAlc
variability had more frequent visits to diabetes
clinics, indicating a more complex disease profile
requiring intensive monitoring and treatment.
These patients often used insulin and ACE
inhibitors, and their age as well as the presence
of ischemic heart disease were also significant
factors. The association between high HbAlc
variability, younger age, and high BMI suggests
that risk factors for complications often occur
together, creating a more complex pattern of
diabetes management.

These findings indicate that HbAlc
variability can serve as a marker of disease
complexity and lifestyle, highlighting the
importance of monitoring HbAlc fluctuations.
This study supports the observations from our
research on the significance of BMI, glucose, and
HbA1lc as key indicators of metabolic health. It
also emphasizes their role in reducing the risk of
complications in patients with diabetes and
hypertension. In light of these findings, it is
important to consider the impact of HbAlc
variability on clinical practice. Monitoring and
analyzing these fluctuations can help clinicians
better understand disease dynamics and identify
patients at higher risk of developing serious
complications. Implementing strategies for
weight management and glycemic control may
be crucial in preventing hypertension and other
cardiovascular problems, further reinforcing the
conclusions of our study..

Indices such as MPR, RPR, and NLR have
proven useful in assessing procoagulant activity
and inflammatory status, providing important
insights into patients’ health. These parameters
can serve as early indicators of increased risk in
patients with complex comorbidities, enabling
timely intervention and tailored therapeutic
strategies.

MPR, the monocyte-to-platelet ratio, can
indicate changes in the immune and coagulation
systems. RPR, the reticulocyte-to-platelet ratio,
helps assess the regenerative capacity of the
bone marrow and coagulation activity. NLR, the
neutrophil-to-lymphocyte ratio, is a simple yet
effective marker of inflammation and stress. By
using these indices, clinicians can better
understand and manage patient risks,
potentially improving treatment outcomes and
adjusting therapeutic plans according to
individual patient needs.

Our study results highlight that MPR
values were highest in patients with diabetes
(DM) and an implanted stent. This index may be
particularly useful in assessing thrombotic risk,
as it indicates platelet activation, which is often
associated with increased blood coagulability. In
our research, the presence of a stent and factors
such as atrial fibrillation (AF) and other
arrhythmias were identified as significant
predictors of MPR values, suggesting a higher
predisposition to thrombotic events in these
patients.

Furthermore, RPR values were highest
in patients with hypertension (HTA) and an
implanted stent. This index may reflect changes
in the hematopoietic system and can be useful in
evaluating coagulation status. Our study
indicated that the presence of a stent, BMI, and
creatinine levels significantly influenced RPR
values, which is important for identifying
patients potentially at increased risk of
coagulation-related complications.

Although less dominant in our model,
NLR was recognized as a significant marker of
inflammation. Our findings emphasize that NLR
can serve as a useful tool for the early
identification of patients at higher risk of
complications, allowing clinicians to adjust
therapeutic strategies and improve outcomes.
When analyzed alongside other clinical and
laboratory parameters, NLR contributes to more
precise monitoring and management of patients
with complex comorbidities.

The literature also underscores the
importance of other inflammatory markers, such
as hsCRP (high-sensitivity C-reactive protein),
commonly used to assess inflammatory status
and cardiovascular risk. Elevated hsCRP levels
have been associated with increased
complication risk in patients with chronic
conditions, including diabetes and hypertension
[37,38]. Compared to NLR, hsCRP offers the
advantage of high sensitivity for detecting low-
grade inflammation. While NLR provides insight
into the balance between neutrophils and
lymphocytes, reflecting general immune status,
hsCRP directly measures inflammation levels in
the body. The complementary nature of NLR and
hsCRP enhances understanding of inflammatory
processes in  patients  with  complex
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komorbiditetima [38]. Uzimaju¢i u obzir njihovu
komplementarnu prirodu, Kklinicari bi mogli
razmotriti koriS¢enje oba markera u rutinskom
pracenju i proceni rizika kod pacijenata, ¢ime bi
se omogucila pravovremena intervencija i
optimizacija terapijskih pristupa. Na primer,
studija autora Thurston i saradnika zakljucuje da
veCe vrednosti NLR cesto reflektuju povecani
inflamatorni odgovor, koji je povezan sa
kardiovaskularnim rizicima [30]. Navedena
studija, ba$ kao i nasa ukazuju na to da ovi
markeri mogu sluziti kao rani indikatori rizika
kod pacijenata sa slozenim komorbiditetima,
pruzaju¢i vazne informacije o zdravstvenom
stanju i potencijalnim rizicima od
kardiovaskularnih komplikacija. Takode, Li i
saradnici su u studiji koja je objavljena pocetkom
novembra 2024. godine, istakli izuzetan znacaj
odnosa neutrofila prema limfocitima u proceni
rizika od KVB [31]. U ovoj studiji, analizirani su
podaci od 2.239 ucesnika sa KVB i utvrdeno je da
viSe vrednosti NLR-a koreliraju sa povecanim
rizikom od smrtnosti, kako od svih uzroka, tako i
specificno od kardiovaskularnih uzroka. Studija
je koristila podatke iz Nacionalne ankete o
zdravlju i ishrani (NHANES) sprovedene izmedu
1999.1 2018. godine, i pokazala je da je viSi NLR
nezavisno prediktivan za povecan rizik od
smrtnosti, ¢ak i nakon prilagodavanja za razlicite
demografske i Kklinicke faktore. U studiji je
utvrdeno da je svako povecéanje neutrofila prema
limfocitima (NLR) za jedan poen povezano sa
15% viSim rizikom od smrtnosti od svih uzroka
(HR: 1.15; 95% CI: 1.11-1.19) kao i 14% viSim
rizikom od kardiovaskularne smrtnosti (HR:
1.14; 95% CI: 1.08-1.20) u modelu koji je
uklju¢ivao sve relevantne varijable. U analizi
podataka, HR za NLR kao kontinualnu varijablu
ukazuje na pozitivnhu povezanost sa smrtnosti. Za
sve uzroke, HR iznosi 1,15, $to znac¢i da svako
povecanje NLR za 1 dovodi do 15% povecanja
rizika od smrtnosti. Slicna jacina korelacije
primecena je i za kardiovaskularnu smrtnost. P-
vrednosti za sve analize su znacajne, sa p<0,001,
Sto ukazuje na vrlo visoku statisticku znacajnost
u vezi izmedu poviSenog NLR i rizika od
smrtnosti. Analiza pomoc¢u restriktivnog kubnog
splina pokazala je da postoji nelinearna veza
izmedu NLR i smrtnosti od svih uzroka (p<0,05
za nelinearnost), Sto ukazuje da poveéanje NLR
moZe imati sloZeniji odnos sa rizikom od
smrtnosti, posebno u viSim opsezima. Ovi nalazi
takode podrzavaju vasu tvrdnju da NLR, kao i
drugi inflamatorni indeksi poput MPR i RPR,
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mogu sluziti kao efikasni indikatori za
stratifikaciju rizika i procenu prognoze kod
pacijenata sa KVB. Studija naglasava potencijal
NLR-a da posluzi kao troskovno efikasan marker
u klinickim postavkama.

Faktorska analiza je identifikovala
,starost-hematoloski faktor“ i ,metabolicko-
bubrezni faktor kao znacdajne varijable
povezane sa rizikom. Ovi faktori objedinjuju
varijabilnost medu Klinickim i biohemijskim
parametrima, pruzaju¢i dublje razumevanje
slozenih interakcija koje doprinose
kardiovaskularnom riziku. Posebno, faktor
povezan sa krvnim pritiskom pokazao je
znacajan doprinos ukupnoj proceni rizika, Sto
naglasava potrebu za njegovom kontrolom u
klinickoj praksi. Nasa studija je identifikovala
,starost-hematoloski faktor koji ukljucuje broj
eritrocita, koncentraciju hemoglobina i starost.
Ovaj faktor obuhvata 16% varijabilnosti i
pokazuje kako starosne i hematoloSke
karakteristike mogu biti povezane sa poveanim
kardiovaskularnim rizikom. Povezanost starosti
sa hematoloskim parametrima, kao Sto je
anemija, Cesto je u korelaciji sa povecanim
rizikom od kardiovaskularnih bolesti, Sto nasu
analizu ¢ini relevantnom za procenu celokupnog
zdravstvenog stanja pacijenata. Jedna od
relevantnih studija koja se bavi starosnim i
hematoloskim faktorima u kontekstu
kardiovaskularnog rizika je studija Truslowa i
saradnika. Naime, ovo istrazivanje, bas kao i
nase, bavi se upotrebom hematoloskih markera,
dobijenih iz kompletne krvne slike, u razvoju
prediktivnih modela za Kkardiovaskularne
dogadaje [32]. Pomenuta studija je koristila Cox-
ove proporcionalne hazard modele za predikciju
ishoda kao S§to su sréani udar, ishemijski
mozdani udar, hospitalizacija zbog srcane
insuficijencije, revaskularizacija i smrtnost iz
svih uzroka i metodologija modeliranja se
razlikuje od nase u okviru koje smo koristili
specificne statisticke modele ili indekse, ali
rezultati su pokazali da modeli koji ukljucuju
hematoloske indekse pruZaju bolje predikcije u
poredenju sa modelima koji koriste samo
demografske podatke i dijagnosticke kodove.
Konkretno, modeli su pokazali najbolju
performansu u predvidanju sr¢ane insuficijencije
i smrtnosti iz svih uzroka, sa indeksima slaganja
u rasponu od 0,60 do 0,80. Shodno navedenom,
studija Truslowa i saradnika naglaSava potencijal
koris¢enja hematoloskih markera, kao Sto su
broj eritrocita i koncentracija hemoglobina, u
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comorbidities. Studies investigating
inflammatory markers, including NLR and
hsCRP, have shown that these indices can serve
as early indicators of increased risk in such
patients [38]. Considering their complementary
roles, clinicians may consider using both
markers in routine risk assessment, enabling
timely intervention and optimized therapeutic
approaches.

For example, Thurston et al. found that
higher NLR values often reflect an increased
inflammatory response, which is associated with
cardiovascular risks [30]. This study, like ours,
suggests that these markers can serve as early
risk indicators in patients with complex
comorbidities, providing important information
on health status and potential cardiovascular
complications. Additionally, Li et al., in a study
published in early November 2024, highlighted
the exceptional value of the neutrophil-to-
lymphocyte ratio in assessing cardiovascular risk
[31]. Analyzing data from 2,239 participants
with cardiovascular disease (CVD), they found
that higher NLR values correlated with increased
risk of all-cause and cardiovascular mortality.
Using data from the National Health and
Nutrition = Examination Survey (NHANES)
between 1999 and 2018, the study
demonstrated that higher NLR independently
predicted increased mortality risk, even after
adjusting for demographic and clinical factors.
Each one-unit increase in NLR was associated
with a 15% higher risk of all-cause mortality
(HR: 1.15; 95% CI: 1.11-1.19) and a 14% higher
risk of cardiovascular mortality (HR: 1.14; 95%
CIl: 1.08-1.20) in a model including all relevant
variables. Restricted cubic spline analysis
indicated a nonlinear relationship between NLR
and  all-cause  mortality  (p<0.05 for
nonlinearity), suggesting that increasing NLR
may have a more complex relationship with
mortality risk, particularly at higher levels.
These findings support our conclusion that NLR,
like other inflammatory indices such as MPR and
RPR, can be effective indicators for risk
stratification and prognosis assessment in
patients with CVD. The study emphasizes NLR’s
potential as a cost-effective clinical marker.

Factor analysis identified the “age-
hematologic factor” and “metabolic-renal factor”
as significant variables related to risk. These
factors consolidate variability among clinical and

biochemical parameters, providing deeper
insight into the complex interactions
contributing to cardiovascular risk. Notably, the
blood pressure-related factor showed a
significant  contribution to overall risk
assessment, underscoring the need for its
management in clinical practice.

Our study identified the “age-
hematologic factor,” which includes red blood
cell count, hemoglobin concentration, and age.
This factor accounted for 16% of variability and
demonstrates how age and hematologic
characteristics may be associated with increased
cardiovascular risk. The association of age with
hematologic parameters, such as anemia, is often
correlated with higher CVD risk, making our
analysis relevant for assessing overall patient
health.

A relevant study addressing age and
hematologic factors in the context of
cardiovascular risk is by Truslowa et al. Like our
research, it investigated the use of hematologic
markers from complete blood counts in
developing predictive models for cardiovascular
events [32]. That study used Cox proportional
hazards models to predict outcomes such as
myocardial infarction, ischemic stroke, heart
failure hospitalization, revascularization, and all-
cause  mortality. =~ While the modeling
methodology differs from ours, the results
showed that models including hematologic
indices provide better predictions than models
using only demographic data and diagnostic
codes. Specifically, models performed best in
predicting heart failure and all-cause mortality,
with concordance indices ranging from 0.60 to
0.80. Consequently, Truslowa et al. highlight the
potential of using hematologic markers, such as
red blood cell count and hemoglobin
concentration, in assessing cardiovascular risk,
supporting our observations regarding the “age-
hematologic factor.”.

The blood pressure factor consists of
systolic and diastolic blood pressure and
accounts for 14% of variability. Our study
highlights the importance of this factor in overall
risk assessment. Hypertension (HTA) is a well-
known risk factor for cardiovascular disease
(CVD), and blood pressure control is essential to
reduce the risk of heart attacks and strokes.
These results are consistent with previously
published studies examining the correlation
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proceni kardiovaskularnog rizika, Sto podrzava
naSa zapazanja o "starost-hematolosSkom
faktoru".

Faktor krvnog pritiska se sastoji od
sistolnog i dijastolnog krvnog pritiska i obuhvata
14% varijabilnosti. Nasa studija istiCe vaZnost
ovog faktora u ukupnoj proceni rizika. HTA je
poznati faktor rizika za KVB, a kontrola pritiska
je klju¢na za smanjenje rizika od sréanih i
mozdanih udara. Ovakvi rezultati su u skladu sa
do sada publikovanim studijama koje su
razmatrale korelaciju izmedu HTA i KVB [28,33].
Diskusija o ovom faktoru naglasava njegovu
prakti¢nu primjenu u klini¢ckim postavkama, gde
je monitoring i upravljanje krvnim pritiskom od
sustinskog znacaja za prevenciju
kardiovaskularnih dogadaja.

OgraniCenja ove studije ukljucuju
retrospektivni dizajn i uzorak ograniCen na
jednu zdravstvenu ustanovu. Buduca istrazivanja
bi mogla ukljucivati longitudinalne studije za
praéenje dugorocnih ishoda, kao i ispitivanje
dodatnih biomarkera koji bi mogli unaprediti
procenu rizika kod sli¢nih pacijenata.
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ZAKLJUCAK

Rezultati ove studije ukazuju da
inflamatorno-hemostatski indeksi, poput MPR i
RPR, zajedno sa klinickim faktorima,
predstavljaju korisne alate za procenu rizika kod
pacijenata sa Kkardiovaskularnim bolestima.
Najvece vrednosti MPR indeksa zabelezene su
kod pacijenata sa dijabetesom i ugradenim
stentom, dok je najvisSi RPR indeks utvrden kod
pacijenata sa hipertenzijom i stentom, Sto
sugeriSe prisustvo izrazenog inflamatornog i
prokoagulantnog statusa u ovim podgrupama.

Faktorska analiza je dodatno potvrdila
znacaj starosno-hematoloSkog klastera kao
jedinog nezavisnog prediktora prisustva
kardiovaskularnih bolesti. Ovi nalazi podvlace
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podacima u cilju rane identifikacije
visokorizi¢nih pacijenata.

Uvodenje ovih parametara u
svakodnevnu klinicku praksu moze unaprediti
dijagnostiku, omoguciti personalizovanu terapiju
i doprineti efikasnijoj primarnoj i sekundarnoj
prevenciji kardiovaskularnih bolesti.
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between HTA and CVD [28,33]. The discussion of
this factor emphasizes its practical application in
clinical settings, where monitoring and
managing blood pressure 1is crucial for
preventing cardiovascular events.

Limitations of this study include its
retrospective design and a sample restricted to a
single healthcare institution. Future research
could include longitudinal studies to track long-
term outcomes, as well as investigation of
additional biomarkers that may improve risk
assessment in similar patient populations..

CONCLUSION
The results of this study indicate that
inflammatory-hemostatic indices, such as MPR
and RPR, together with clinical factors, serve as
useful tools for risk assessment in patients with
cardiovascular diseases. The highest MPR values
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Sazetak: Lajmska bolest (Lb) je multisistemska infektivna bolest izazvana bakterijama roda Borrelia,
najcescée Borrelia burgdorferi, a prenosi je ubod zarazenog krpelja Ixodes ricinus. Glodari (miSevi, pacovi)
su primarni rezervoari bakterija. Prenos bakterija je najces¢i u periodu od maja do avgusta u umerenim
klimatskim zonama, ali bolest moze da se javi i van ovog perioda, zavisno od klimatskih uslova i aktivnosti
krpelja. U ranoj fazi, Lajmska bolest se najceS¢e manifestuje pojavom karakteristicne lezije na kozi,
poznate kao erythema migrans, koja pocinje kao crvena makula ili papula i moze se prosiriti do 50 cm, sa
centralnim prosvetljenjem i jasno ili blago definisanim rubovima. Pored toga, simptomi mogu ukljucivati
pogresne dijagnoze ili odlaganja terapije. Ako se bolest ne le¢i na vreme, moze izazvati ozbiljne sistemske
komplikacije, uklju¢uju¢i neuroloske poremecaje (npr. meningitis, neuropatije), srane probleme
(atrioventrikularni blok) i artritis, najceSce zahvatajuc¢i kolena. Kasni stadijumi bolesti mogu trajati
mesecima ili godinama, ali adekvatnom antibiotskom terapijom simptomi se Cesto mogu smanjiti.
Dijagnostika se zasniva na Kklinickoj slici i seroloskim testovima, kao $to su ELISA i Western blot, koji
detektuju prisustvo antitela na bakterije. Vazno je napomenuti da seroloski testovi u ranoj fazi mogu biti
negativni, jer antitela jo$ nisu razvijena. PCR testovi mogu potvrditi prisustvo bakterija direktnim
ispitivanjem uzoraka krvi, likvora ili tkiva, ali se u rutinskoj dijagnostici erythema migrans kao klinicka
dijagnoza smatra dovoljnim razlogom za zapocinjanje terapije. Prevencija se zasniva na smanjenju
kontakta sa krpeljima, ukljucujuéi nosenje adekvatne zastitne odece, primenu repelenata, tretiranje odece
permetrinom. U preventivne mere spada koSenje i odrzavanje travnatih povrSina, kao i kontrola
populacije glodara i krpelja na mestima gde ljudi borave.

Kljuéne reci: Lajmska bolest, Borrelia burgdorferi, Ixodes ricinus, vektorska infekcija, erythema migrans,
prenos bakterije, dijagnostika, seroloski testovi, prevencija, komplikacije, artritis, neuroloski poremecaji,
krpelj i glodari

DEFINICIJA I EPIDEMIOLOGIJA LAJMSKE
BOLESTI
Lajmska bolest (Lb) ili MORBUS LYME je
hroni¢no multisistemsko infektivno oboljenje
koje kod coveka nastaje ubodom zaraZenog
tvrdog krpelja Ixodes ricinus, zaraZzenog jednom
od bakterija kao $to su Borrelia burgdorferi (Bb)

(Slika 1), i rede druge Borrelia vrste: Borrelia
garinii  (Bg) i Borrelia afzelii (Ba). To je
multisistemska bolest koja moZe da pogodi koZu,
zglobove, srce i nervni sistem. Poznata je po
tome Sto se Cesto manifestuje karakteristicnim
znakom "migriraju¢eg eritema" (crvenilo u
obliku mete) [1].

Slika 1. Borrelia burgdorferi uvetana 400 puta

preuzeto sa: https://upload.wikimedia.org/wikipedia/commons/f/f3 /Borrelia_burgdorferi_%28CDC-PHIL_-6631%29_lores.jpg
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LYME DISEASE
Ivica Urosevié¢ (1), Dusan Basta¢ (2)
(1) INSTITUTE OF PUBLIC HEALTH ZAJECAR; (2) INTERNAL MEDICAL PRACTICE "DR. BASTAC" ZAJECAR

Summary: Lyme disease (LD) is a multisystem infectious disease caused by bacteria of the Borrelia genus,
most commonly Borrelia burgdorferi, and transmitted through the bite of an infected tick (Ixodes ricinus).
Rodents (mice, rats) are the primary reservoirs of the bacteria. Transmission occurs most frequently
between May and August in temperate climate zones, although the disease can appear outside this period
depending on climatic conditions and tick activity. In its early stage, Lyme disease most commonly
manifests as a characteristic skin lesion known as erythema migrans, which begins as a red macule or
papule and can expand up to 50 cm in diameter, with central clearing and clearly or slightly defined
borders. Other symptoms may include headache, fever, fatigue, muscle and joint pain, which can lead to
misdiagnosis or delayed treatment. If left untreated, the disease can cause serious systemic complications,
including neurological disorders (e.g., meningitis, neuropathies), cardiac problems (atrioventricular
block), and arthritis, most often affecting the knees. The late stages of the disease can last for months or
years, but with adequate antibiotic therapy, symptoms can often be reduced. Diagnosis is based on the
clinical presentation and serological tests such as ELISA and Western blot, which detect the presence of
antibodies to the bacteria. It is important to note that serological tests may be negative in the early phase
of infection, as antibodies have not yet developed. PCR tests can confirm the presence of bacteria through
direct examination of blood, cerebrospinal fluid, or tissue samples. However, in routine diagnosis, the
presence of erythema migrans as a clinical finding is considered a sufficient reason to initiate therapy.
Prevention focuses on reducing contact with ticks, including wearing appropriate protective clothing,
using repellents, and treating clothing with permethrin. Preventive measures also include mowing and
maintaining grassy areas, as well as controlling rodent and tick populations in places where people live or
spend time.

Keywords: Lyme disease, Borrelia burgdorferi, Ixodes ricinus, vector-borne infection, erythema migrans,
bacterial transmission, diagnosis, serological tests, prevention, complications, arthritis, neurological
disorders, ticks, and rodents

DEFINITION AND EPIDEMIOLOGY OF LYME
DISEASE

Lyme disease (LD), or MORBUS LYME, is
a chronic multisystem infectious disease in
humans, transmitted through the bite of an
infected hard tick, Ixodes ricinus, carrying one of
the bacteria such as Borrelia burgdorferi (Bb)
(Figure 1), and less commonly other Borrelia

species: Borrelia garinii (Bg) and Borrelia afzelii
(Ba).

It is a multisystem disease that can
affect the skin, joints, heart, and nervous system.
Lyme disease is particularly known for its
frequent manifestation as the characteristic
“erythema migrans”, a bull's-eye-shaped skin
rash [1].

Figure 1. Borrelia burgdorferl magnified 400 x

Source: https://upload.wikimedia.org/wikipedia/commons

f3 /Borrelia_burgdorferi_%28CDC-PHIL_-6631%29_lores.jpg
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Kada se govori o razvojnim stadijumima krpelja
treba po¢i od jaja, koje u rano prolece polozi
Zenka (adult). Iz njih se u rano leto izlegu larve.
Larva uzima Krvni obrok na najbliZzoj Zivotinji.
NajceS¢e su to mikromamalije (Sumski, poljski
glodari, jeZevi, ali i druge). Covek takode moze
biti Zrtva uboda larve ali daleko rede u odnosu
na druge razvojne stadijume krpelja. Larva se
presvlaci (sazreva) u nimfu i uzima drugi krvni
obrok i to od najblize Zivotinje. Kod nimfe to su
zecCevi, ptice, jeleni, pa i covek ukoliko boravi u
prirodnom stanistu krpelja. Borelije se prenose
salivom krpelja tokom uzimanja obroka u period
od 48h ili duze. Postoje tri teorije o nacinu
prenosa Bb iz krpelja u sledeceg domacina. Dve
su najzastupljenije. Jedna je da krpelj tokom
halapljivog sisanja krvi, u jednom trenutku kad
se nasisa krvi, povrati svoj crevni sadrzaj (Bb se
nalazi u srednjem crevu krpelja). Druga koja
govori o migraciji Bb iz creva u glandularne
Zlezde, je manje zastupljena, ali prihvacena u
literaturi [1,2]. Ova teorija sugeriSe da se radi o
prenosu uzrocnika kao Sto to rade npr. komarci
kad prenose plasmodiuma. Ovu teoriju najcesce
zastupaju oni koji svaki ubod krpelja tretiraju
profilakticki antibioticima, $to je pogresno.

U radovima koji su se Dbavili
eksperimentalno  prenosom  Borelije sa
zarazenog krpelja na miSa, pokazano je da se
prvih 24h boravka krpelja u koZi retko javljala

zarazenost. Ona je rasla sa duzinom boravka -
48h, a pogotovo nakon 72h. Zato nam je podatak
o boravku krpelja, manje od 24h jako vazan u
prevenciji nastanka Lb. Promptnim skidanjem
krpelja, na adekvatan nacin, unutar prvih ¢asova
boravka u kozi moZe biti odlucujuce, ukoliko je
krpelj bio zaraZen Bb [3]. Kod Lajmske bolesti
rezervoar je ekoloSka niSa, mesto u domacinu
(krpelj, misoliki glodar i dr) gde uzrocnik Zivi,
odrzava se kao vrsta i/ili razmnozava se,
najceSce ne ostecujuci svog domacina.

Kod Lajmske bolesti krpelj moze biti i
rezervoar Bb, ali i IZVOR zaraze (onaj koji je
neposredno zarazi domadina Bb). Jednom
zaraZzen krpelj, od larve do adultnih oblika,
prenosi Bb, pa ¢ak i transovarijalno. Vektor, ili
prenosilac uzrocnika je Ixodes ricinus (Evropa),
Ixodes pacificus i Ixodes scapularis (Amerika),
Ixodes persulcatus (Azija) itd. a izazivaC bolesti
genospecies Bb [4,5].

Termin ,,ciklus borelije“ se prevodi kao
Zivotni ciklus borelije ili enzootski ciklus borelije
na engleskom, $to se odnosi na sloZeni Zzivotni
ciklus bakterije lajmske bolesti (Borrelia
burgdorferi) koja se smenjuje izmedu vektora
krpelja i kicmenjaka domacina. Ovaj ,,enzootski“
ciklus ukljucuje prenos bakterije sa zaraZenog
krpelja na domacina, a zatim potencijalno nazad
na drugog krpelja (Slika .2) [6].

Slika 2. Zivotni ciklus (ciklus preno$enja) borelije koja se smenjuje izmedu vektora krpelja i
ki¢menjaka domacina.
preuzeto sa: https://upload.wikimedia.org/wikipedia/commons/0/08/Borrelia_cycle.jpg

KLINICKI ASPEKTI LAJMSKE BOLESTI

Lajmska bolest je najces¢e vektorsko
infektivno oboljenje na prostoru Evrope i
Amerike. Lb je tipi¢cno sezonsko oboljenje. Javlja
se u periodu aktivnosti krpelja: od ranog prole¢a
i prvih toplih dana (nimfa), tokom juna (larva i
nimfa), pa sve do kasnih jesenjih dana (adult).

www.tmg.org.rs

Tokom ostalog perioda godine, kad prestaje
aktivnost krpelja, ne nastaje Lb. Tragajuéi za
dijagnozom kod pacijenta sa izrazenim
simptomima koji podsecaju na Lb, najcesce se,
preko seroloski nalaza, moze posumnjati na Lb.
Inkubacioni period je 3-30 dana, od uboda
krpelja do pojave simptoma i znakova Lb. Nije
svaki eritem na mestu uboda krpelja - Erythema
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When discussing the developmental stages of
ticks, the starting point is the egg, which the
female (adult) lays in early spring. From these
eggs, larvae hatch in early summer. The larva
takes its first blood meal from the nearest
available animal—most often micromammals
(forest and field rodents, hedgehogs, and
others). Humans can also occasionally be bitten
by larvae, although this occurs much less
frequently compared to other developmental
stages of the tick.

After feeding, the larva molts (matures)
into a nymph, which then takes a second blood
meal from the nearest host. For nymphs, these
hosts typically include hares, birds, deer, and
occasionally humans who spend time in tick
habitats. Borrelia is transmitted through tick
saliva during feeding, usually after 48 hours or
longer.

There are three theories regarding the
transmission of Borrelia burgdorferi (Bb) from
the tick to the next host, with two being most
widely accepted. The first suggests that during
the tick’s intense blood-feeding phase, once it
becomes engorged, it regurgitates part of its
intestinal contents (Bb resides in the tick’s
midgut). The second, less common but still
recognized in the literature [1,2], proposes that
Bb migrates from the midgut to the salivary
glands. This theory implies a transmission
mechanism similar to that of mosquitoes
transmitting Plasmodium. Advocates of this
theory often recommend prophylactic antibiotic
treatment after every tick bite, which is
incorrect.

Experimental studies on the
transmission of Borrelia from infected ticks to
mice have shown that infection rarely occurs

within the first 24 hours of tick attachment. The
likelihood of infection increases with the tick’s
duration of attachment—particularly after 48
hours, and especially after 72 hours. Therefore,
information about the tick’s attachment time
(less than 24 hours) is extremely important for
the prevention of Lyme disease. Prompt and
proper removal of the tick within the first few
hours can be crucial, especially if the tick is
infected with Bb [3].

In Lyme disease, the reservoir
represents the ecological niche—the place
within the host (tick, small rodent, etc.) where
the pathogen lives, persists as a species, and/or
reproduces, usually without harming its host.

In the case of Lyme disease, the tick can
serve both as a reservoir of Bb and as the source
of infection (the one that directly transmits Bb to
a new host). Once infected, a tick can transmit
Bb throughout all its developmental stages—
from larva to adult—and even transovarially
(from female to offspring). The vector, or carrier
of the pathogen, is Ixodes ricinus (Europe),
Ixodes pacificus and Ixodes scapularis
(America), Ixodes persulcatus (Asia), etc., while
the causative agent belongs to the Borrelia
burgdorferi genospecies [4,5].

The term “Borrelia cycle” is
translated as either the life cycle of Borrelia or
the enzootic cycle of Borrelia in English. It refers
to the complex life cycle of the Lyme disease
bacterium  (Borrelia  burgdorferi), which
alternates between tick vectors and vertebrate
hosts. This enzootic cycle involves the
transmission of the bacterium from an infected
tick to a host, and potentially back to another
tick (Figure 2) [6].

Figure 2. life cycle (transmission cycle) of Borrelia, which alternates between the tick vector and

the vertebrate host.
Source: https://upload.wikimedia.org/wikipedia/commons/0/08/Borrelia_cycle.jpg
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CLINICAL ASPECTS OF LYME DISEASE

Lyme disease is the most common
vector-borne infectious disease in Europe and

North America. LD is typically a seasonal illness,
occurring during periods of tick activity—from
early spring and the first warm days (nymphal
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migrans (EM). Erythema migrans se javlja u 60-
80% slucajeva, a prate je simptomi sli¢ni gripu.
Na mestu uboda Kkrpelja, u period ne kra¢em od
5-7 dana, moZe da se javi karakteristicna kozZna
promena - Erythema migrans koja pocinje kao
makula ili papula i povecava ¢ak do 50 cm. EM je
crvenilo koje se javlja oko uboda krpelja koje se
Siri od centra ka periferiji u vidu nepravilnih
koncentri¢nih krugova, nazubljenih ivica koje su
jace crvene. Crvenilo je u ravni koZe, toplo kao i
ostali deo koZe, ne daje osecaj bola ni svraba
[7,8,9].

Ovako opisana kozna promena - EM je
znak lajmske bolesti. Razlikuje se od drugih
crvenila na kozi jer nema tumor i dolor, a kalor
je kao i kod ostalog dela koze [10]. Pored lezije
(EM) kao rani simptomi (mogu se javiti
simptomi sli¢ni gripu) se javljaju glavobolja,
povisena temperature (vrlo retko), jeza, groznica
(retko), bolovi u miSiéima 1 kostima
(zglobovima) i limfadenopatija. Umor
(bezrazlozan, nije vezan za fizicku aktivnost),
vrlo jak i dugotrajan je vrlo cest simptom
[10,11]. Simptomi traju oko 4 nedelje [11].

Kod nelecenih pacijenata dolazi nakon
nekoliko nedelja do hematogene diseminacije i

sistemskih znakova bolesti koji se karakterisu
iznureno$¢u, mijalgijom, koZnim, sréanim,
neuroloskim poremecajima [10,11]. Kod 60%
pacijenata razvija se artritis (monoartikularni ili
oligoartikularni) koji uglavnom ukljucuje koleno.
Ovde je ve¢ kasna faza Lb (treéi stadijum)
[10,12]. Kod 10-20% pacijenata se javljaju
neuroloSke promene najcesce paraliza facijalnog
nerva. Ova promena spada u sekundarni
stadijum i nije tipicna za naSe krajeve. Centar za
kontrolu i prevenciju bolesti (CDC) (eng. Centers
for Disease Control and Prevention) ovaj
simptom navodi kao cest u SAD [12]. Drugi
stadijum - Karditis se javlja u oko 8% nelecenih,
inficiranih osoba i manifestuje se palpitacijama
koje su udruZene sa abnormalnostima
provodljivosti u AV ¢voru i
elektrokardiografskim promenama u S-T
segmentu i T talasu [10,12]. Kasni stadijum,
nakon vise meseci i godina, kod neleCene
Lajmske bolesti dovodi do artritisa vise zglobova
i pojave hroni¢nih lezija na kozi sa
diskolorizacijom- acrodermatitis chronica
atrophicans [11,13].

Slika 3. Borrelia Burgdorferi - Lajmska bolest
preuzeto sa: https://i0.wp.com/microbeonline.com/wp-content/uploads/2021/05/Borrelia-Burgdorferi-Lyme-Disease-
min.png?ssl=1
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Produzeno zadrzavanje krpelja u kozi
povetava  verovatnoéu prenosa  Borrelia
burgdorferi. Stoga je pravovremeno uklanjanje
krpelja od izuzetnog znacaja za smanjenje rizika
od infekcije. Sto je duZe vreme pri¢vr$éenosti
krpelja, to je veta moguénost transmisije
patogena. Iz tog razloga, brzo i adekvatno
uklanjanje krpelja predstavlja jedan od
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najvaznijih koraka u prevenciji Kklinicke
manifestacije lajmske bolesti [14,15].

Ukoliko se krpelj uoli na tely,
preporucuje se njegovo Sto hitnije uklanjanje
[16,17]. Idealno je da se to obavi u zdravstvenoj
ustanovi, gde lekar moze proceniti rizik od
infekcije i odluciti o daljem postupanju. Ako to
trenutno nije moguce, krpelj se moze ukloniti
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stage), throughout June (larval and nymphal
stages), and up to the late autumn months (adult
stage). During the rest of the year, when tick
activity ceases, Lyme disease does not occur.

When searching for a diagnosis in
patients presenting with symptoms suggestive
of LD, serological testing is most commonly used
to raise clinical suspicion. The incubation period
ranges from 3 to 30 days, from the tick bite to
the appearance of signs and symptoms of Lyme
disease. It is important to note that not every
erythema at the site of a tick bite is Erythema
migrans (EM). EM occurs in 60-80% of cases
and is often accompanied by flu-like symptoms.

At the site of the tick bite, within 5-7
days or longer, a characteristic skin lesion may
appear—Erythema migrans—which begins as a
macule or papule and can enlarge to as much as
50 cm in diameter. EM presents as redness
expanding from the bite site toward the
periphery in the form of irregular concentric
rings with serrated, more intensely red edges.
The redness is flat, warm to the touch (like
surrounding skin), and does not cause pain or
itching [7,8,9].

This characteristic skin lesion—EM—is
a hallmark sign of Lyme disease. It differs from
other skin rashes because it lacks tumor
(swelling) and dolor (pain), and the calor
(warmth) is the same as in surrounding skin
[10]. Alongside the lesion (EM), early
symptoms—often flu-like—may include
headache, mild fever (rare), chills, shivering

(rare), muscle and joint pain, lymphadenopathy,
and fatigue, which is profound, persistent, and
unrelated to physical activity [10,11]. Symptoms
typically last around four weeks [11].

In untreated patients, after several
weeks, hematogenous dissemination can occur,
leading to systemic manifestations such as
fatigue, myalgia, and skin, cardiac, and
neurological  disorders  [10,11].  Arthritis
develops in about 60% of patients, usually
monoarticular or oligoarticular, predominantly
affecting the knee joint—a sign of late-stage LD
(third stage) [10,12].

Neurological manifestations occur in
about 10-20% of patients, most commonly facial
nerve palsy. This belongs to the secondary stage
and is less common in Europe. The Centers for
Disease Control and Prevention (CDC) identifies
this symptom as frequent in the United States
[12].

The second stage may also include
carditis, occurring in approximately 8% of
untreated, infected individuals, presenting with
palpitations and atrioventricular (AV)
conduction  abnormalities, as well as
electrocardiographic changes in the S-T segment
and T wave [10,12].

The late stage, developing months or
even years after untreated Lyme disease, leads
to polyarthritis and chronic skin lesions with
discoloration, known as acrodermatitis chronica
atrophicans [11,13].

Figure 3. Borrelia Burgdorferi - Lyme disease
Source: https://i0.wp.com/microbeonline.com/wp-content/uploads/2021/05/Borrelia-Burgdorferi-Lyme-Disease-
min.png?ssl=1
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samostalno pomoc¢u pincete sa tankim vrhovima.
Pincetom treba obuhvatiti krpelja Sto blize koZi,
u predelu neposredno iznad glave, i uz stalno,
blago i ravnomerno povlacenje izvucéi ga iz koze
bez naglih pokreta (Slika 4). Nakon uklanjanja,
mesto uboda obavezno treba dezinfikovati
alkoholom ili jodnim preparatom [18]. Bez
obzira na uspesno uklanjanje, preporucuje se Sto

raniji pregled kod lekara radi procene rizika,
pradenja eventualnih simptoma i odluke o
potrebi dalje dijagnostike ili profilakticke
terapije [17,19]. Najvaznije nije samo pravilno
ukloniti krpelja, ve¢ 1 obavezno pratiti
zdravstveno stanje i obratiti se lekaru, jer
infekcija moze nastupiti i kada je krpelj ve¢
uklonjen [16,17].

Slika 4. Uklanjanje krpelja pincetom
preuzeto sa: https://www.bbc.com/serbian/lat/svet-69247310

Ne preporucuje se rutinsko testiranje
samih krpelja na prisustvo Borrelia burgdorferi
ili drugih patogena u klini¢ke svrhe, jer pozitivan
nalaz ne znaci da je infekcija preneta, niti
odreduje terapijski pristup. Glavni kriterijumi za
odluku o profilaktickom lecenju su: vrsta krpelja
(Ixodes), regija endemije, duzina pricvrscenosti
(>36h), i vreme od uklanjanja (<72h).
(preporuka iz IDSA/AAN/ACR smernica (2020)
za Lajmsku bolest) [20].

LABORATORIJSKA DIJAGNOSTIKA
LAJMSKE BOLESTI

Laboratorijska dijagnostika Lajmske

bolesti obuhvata kombinaciju metoda koje se
primenjuju zavisno od faze bolesti i Klinicke

www.tmg.org.rs

prezentacije [21,22]. Najpristupacnija i najcesce
koriS¢ena metoda je serolosko testiranje Kkrvi
(ELISA, potvrda Western blot-om) [21,23], dok
se kod sumnje na neuroboreliozu primenjuje
serologija i PCR analiza likvora [22,24]. PCR
metoda omogucava direktnu detekciju DNK
Borrelia burgdorferi u krvi, likvoru ili specifi¢nim
tkivima, ali negativan rezultat ne iskljucuje
infekciju. Uklonjeni krpelji se mogu testirati PCR
metodom za prisustvo patogena, ali takvo
testiranje ima iskljuc¢ivo epidemioloski znacaj
i ne odreduje terapijski pristup [21,25]. Pravilno
tumacenje laboratorijskih nalaza zahteva
integraciju rezultata sa klinickom slikom i
epidemioloskim faktorima, jer seroloski testovi
mogu dati lazno pozitivne ili negativne rezultate,
narocito u ranim fazama bolesti.
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Prolonged attachment of a tick to the
skin increases the likelihood of transmitting
Borrelia burgdorferi. Therefore, timely removal
of the tick is crucial for reducing the risk of
infection. The longer the tick remains attached,
the higher the probability of pathogen
transmission. For this reason, prompt and
proper tick removal is one of the most important
steps in preventing the clinical manifestation of
Lyme disease [14,15].

If a tick is observed on the body, it is
recommended to remove it as soon as possible
[16,17]. Ideally, this should be done in a
healthcare facility, where a physician can assess
the risk of infection and determine further
management. If immediate professional removal
is not possible, the tick can be removed

independently using fine-tipped tweezers. The
tweezers should grasp the tick as close to the
skin as possible, near its head, and pull it out
slowly, steadily, and evenly without sudden
movements (Figure 4).

After removal, the bite site should be
disinfected with alcohol or iodine [18].
Regardless of successful removal, it is
recommended to see a physician promptly to
evaluate the risk, monitor for potential
symptoms, and decide whether further
diagnostic or prophylactic measures are needed
[17,19]. The key is not only proper tick removal
but also monitoring one’s health and seeking
medical attention, as infection can occur even
after the tick has been removed [16,17].

Figure 4. Removing ticks with tweezers
Source: https://www.bbc.com/serbian/lat/svet-69247310

Routine testing of ticks themselves for
the presence of Borrelia burgdorferi or other
pathogens is not recommended for clinical
purposes, as a positive result does not confirm
that infection has been transmitted, nor does it
determine therapeutic management. The main
criteria for deciding on prophylactic treatment
include: the tick species (Ixodes), endemic
region, duration of attachment (>36 hours), and
time since removal (<72  hours)—as
recommended by the IDSA/AAN/ACR Lyme
disease guidelines (2020) [20].

LABORATORY DIAGNOSIS OF LYME
DISEASE
The laboratory diagnosis of Lyme
disease involves a combination of methods
applied according to the stage of the disease and
its clinical presentation [21,22]. The most
accessible and widely used diagnostic approach

is serological testing of blood samples (ELISA,
confirmed by Western blot) [21,23]. In cases
where neuroborreliosis is suspected, both
serological testing and PCR analysis of
cerebrospinal fluid (CSF) are performed [22,24].

The PCR method enables the direct
detection of Borrelia burgdorferi DNA in blood,
CSF, or specific tissue samples; however, a
negative result does not exclude infection.
Although removed ticks can also be tested by
PCR for pathogen detection, such testing has
epidemiological significance only and does not
guide therapeutic decisions [21,25].

Proper interpretation of laboratory
findings requires integration of test results with
the clinical picture and epidemiological factors,
since serological tests may yield false-positive or
false-negative results, particularly in the early
stages of the disease.

WWW.Img.org.rs
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Algoritam laboratorijske dijagnostike Lajmske bolesti

Pacijent sa sumnjom na Lajmsku bolest
(klinicka slika + epidemioloski podaci)

l

[Prva linija: Serologija (ELISA)]

Negativan rezultat
- U ranoj fazl moguce |azno negativan

— Ako sumnja ostaje: ponoviti nakon 2-4 nedelje

Nema potvrde infekcije
(pratiti klinicki nalaz)

\.

Pazitivan Ili granifan rezultat
- Potvrda Western blot testom

|

[ Potvrdena infekcija }

- Dalje terapijsko vodenje

PCR ifili serologija likvora

[U slucaju neuraloskih simptcma:]

Tabela 1. Laboratorijska dijagnostika

Uzorak Metod Prednosti Ogranicenja / Napomene
Krv Serologija (ELISA Najpristupacnija metoda, Siroko Antitela se javljaju sporo (3-6 nedelja); lazZno
— Western blot) dostupna pozitivni i negativni rezultati mogu biti >20%;
zahteva klinicku korelaciju

Krv PCR Mogucénost detekcije DNK u ranoj Negativan rezultat ne iskljucuje infekciju; osetljivost
fazi bolesti varira u razli¢itim fazama bolesti

Likvor Serologija / PCR Korisno kod sumnje na Invazivna procedura; rezultati zavise od faze bolesti
neuroboreliozu

Sinovijalna PCR Specifi¢no kod artritisa ili lokalnih | Koristi se samo u selektovanim slu¢ajevima;

te€nost / tkivo infekcija laboratorijski zahtevan proces

Krpelj PCR Utvrdivanje prisustva Borrelia Ne koristi se za klini¢ku dijagnostiku; nalaz ne
burgdorferi (epidemioloski znacaj) | odreduje terapiju

Krpelji se u klinickoj praksi ne koriste za
serolosku dijagnostiku. Njihovo testiranje sluzi
iskljucivo za epidemioloske svrhe ili istrazivanja
distribucije patogena. Seroloski testovi u krvi i
likvoru ostaju osnova rutinske laboratorijske
dijagnostike Lajmske bolesti.

Seroloski testovi su najpristupacniji
(rade ih gotovo svi Z]Z) i rade se kao prvi korak
u seroloskoj dijagnostici Lajmske bolesti.
Seroloski testovi nisu ni posebno specifi¢ni, ni
posebno senzitivni - daju i viSe od 20% “lazZno
pozitivnih” i “laZzno negativnih” rezultata. Osim
toga potrebno je naglasiti da se antitela na Bb
sporo javljaju i da krv ne treba uzimati pre kraja
trece, Cetvrte nedelje od pocetka tegoba. Treba
biti oprezan kod tumacenja seroloskih rezultata
kod Lb.

Seroloski testovi za dijagnostiku su
ELISA test, imunofluorescentni testovi. ELISA

www.tmg.org.rs

testom (Slika 5) na Borrelia burgdorferi se vrsi
identifikacija prisustva At IgM I IgG klase, koja
ukazuju na to da li re¢ o akutnoj infekciji (IgM) ili
se radi o staroj infekciji (IgG) - (Prisustvo At IgG
klase nije uvek kod Lb dokaz “stare” infekcije,
kao kod drugih bolesti) [26,15].

IgM antitela se obi¢no javljaju 2-4
nedelje od pojave lezije erythema migrans, ali
nisu uvek prisutna u dovoljnoj meri da bi bila
identifikovana seroloskim testom i obi¢no
nestaju nakon 4-6 meseci. U nekim slucajevima,
IgM klase se mogu identifikovati i mesecima
nakon prve identifikacije. IgG antitela se javljaju
obi¢no 8-12 nedelja od pocetka bolesti i svoj pik
dostizu za 4-6 meseci.

U seroloskoj dijagnostici Lajmske
bolesti, pocetni testovi ukljucuju ELISA, EIA
(enzyme immunoassay) ili IFA
(immunofluorescence  antibody). Negativni
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Algorithm of laberatory diagnosis of Lyme disease

Patient with suspected Lyme disease (clinical
picture + epidemiological data)

J.

( First fine: Serology (ELISA)

Possible false negative at an early stage — If
doubt remains: repeat after 2-4 weeks

l

Mo confinnation of infaction
trmonitor chinical findings)

Confirmation by Western blot tast

l

Confirmed infaction
Further thesapautic management

[ Pasitive or barderline rasult — ]

\/

ase of newrolog
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Table 1. Laboratory diagnostics

Sample Method Advantages Limitations / Notes
Blood Serology (ELISA The most affordable method, widely Antibodies appear slowly (3-6 weeks); false
— Western blot) available positive and negative results can be >20%;
requires clinical correlation
Blood PCR The possibility of DNA detection in the A negative result does not rule out infection;
early stages of the disease sensitivity varies in different stages of the disease
CSF Serology / PCR Useful in suspected neuroborreliosis Invasive procedure; results depend on the stage of
the disease
Synovial PCR Specifically for arthritis or local It is used only in selected cases; laboratory
fluid / tissue infections required process
Tick PCR Determination of the presence of Borrelia | Itis not used for clinical diagnostics; the finding
burgdorferi (epidemiological does not determine the therapy
significance)

Ticks are not used for serological
diagnosis in clinical practice. Their testing serves
exclusively  epidemiological purposes or
research on the distribution of pathogens.
Serological tests of blood and cerebrospinal fluid
remain the cornerstone of routine laboratory
diagnosis of Lyme disease.

Serological testing is the most accessible
diagnostic approach (performed by almost all
public health institutes) and represents the first
step in the serological diagnosis of Lyme disease.
However, these tests are neither highly specific
nor highly sensitive, yielding more than 20%
false-positive and false-negative results. It is also
important to emphasize that antibodies to
Borrelia burgdorferi develop slowly, and blood
sampling should not be performed before the
end of the third or fourth week after the onset of
symptoms. Therefore, caution is required when
interpreting serological results in Lyme disease.

The main serological tests used for
diagnosis are ELISA and immunofluorescence
assays (IFA). The ELISA test (Figure 5) for
Borrelia burgdorferi identifies the presence of
IgM and IgG antibodies, indicating whether it is
an acute infection (IgM) or a past infection
(IgG)—although it is important to note that the
presence of IgG antibodies in Lyme disease does
not always confirm a past infection, as it might in
other diseases [26,15].

I[gM antibodies usually appear 2-4
weeks after the onset of the erythema migrans
lesion but are not always detectable at sufficient
levels for serological identification and typically
disappear after 4-6 months. In some cases, [gM
antibodies may persist for several months after
initial detection. IgG antibodies typically appear
8-12 weeks after the onset of illness and reach
their peak within 4-6 months.

WWW.TmZ.org.rs
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rezultati u ranoj fazi bolesti ne iskljucuju
dijagnozu, jer antitela mogu jo$S uvek biti
nedovoljno razvijena, posebno kod ranog
zapocinjanja antibiotske terapije ili dok je
prisutna lezija erythema migrans. Pozitivni ili

Slika 5. Kako izabrati pravi elisa komplet

preuzeto sa: https://www.bmgrp.com/
how-to-choose-the-right-elisa-kit/

Pored ovih testova u dijagnostici se rede
koristi PCR test, koji se preporucuje kod
testiranja samog krpelja na prisustvo nekog od
izazivaca Lajmske bolesti (u istrazivacke svrhe, a
ne u rutinskoj dijagnostici). PCR je i jedina
metoda u svakodnevnoj dijagnostici, osim
kultivacije Borelija na BSK II podlozi, a koja se
vrsi samo u istrazivanjima.

Lazno pozitivni seroloski nalazi kod
Lajmske bolesti mogu se javiti kod pacijenata sa
sifilisom. Rana dijagnoza i pravovremena
primena antimikrobne terapije imaju klju¢nu
ulogu u prevenciji kardioloskih, neuroloskih i
kosStano-misi¢nih  komplikacija. Vazno je
napomenuti da antibiotici u inicijalnom
stadijumu Lajmske bolesti ne predstavljaju
prevenciju razvoja simptoma u kasnijim fazama,
vec sluze kao profilakticki tretman koji smanjuje
rizik od progresije bolesti.

LECENJE LAJMSKE BOLESTI

U terapiji rane Lajmske bolesti koriste
se oralni antibiotici: amoksicilin, doksiciklin ili
cefuroksim. Trajanje terapije i izbor leka zavise
od starosne dobi pacijenta i klinicke faze bolesti.
Kod dece mlade od 8 godina doksiciklin se
obi¢no izbegava zbog potencijalnog efekta na

www.tmg.org.rs

grani¢ni rezultati potvrduju se Western
imunoblot testom (Slika 6). Kod negativnih
seroloskih rezultata, a prisutnih Kklinickih
simptoma Lajmske Dbolesti, preporucuje se
ponoviti testiranje nakon 2-4 nedelje [27,28].

Slika 6. Tehnika Western blotovanja, koja se koristi

za detekciju specifi¢nih proteina u uzorcima
preuzeto sa: https://healthjade.net/western-blot/

Western Blotting Technique

Antigen bandi

visuazed

Blotting tank
Proteins transterred to
nitrocedulose sheet (blet)

tmmuno-
staining of blot

Autoradiography

zube i kosti, a kod trudnica se preferira
amoksicilin.

Kod pacijenata sa  rekurentnim
artritisom ili zahvaenim centralnim i
perifernim nervnim sistemom, primenjuje se
parenteralna terapija intravenoznim
antibiotikom - najcesce ceftriaksonom,
cefotaksimom ili penicilinom G. LV. terapija se
sprovodi kod tezih i hroni¢nih oblika bolesti, pri
¢emu su Kkljuéni odgovaraju¢a doza, trajanje
terapije i starost pacijenta, jer utiCu na
efikasnost lecenja i prevenciju komplikacija.

Terapija Lajmske bolesti zavisi od
klinickog oblika, tezine bolesti i starosti
pacijenta. U ranim lokalizovanim oblicima
primenjuju se oralni antibiotici - doksiciklin,
amoksicilin ili cefuroksim - pri ¢emu je izbor
leka ogranicen kod dece mlade od 8 godina i
trudnica. Trajanje terapije varira od 10 do 21
dana, zavisno od leka i klinicke slike. Kod teZih i
hroni¢nih oblika, uklju¢ujué¢i neuroboreliozu i
rekurentni artritis, primenjuje se parenteralna
terapija intravenoznim ceftriaksonom,
cefotaksimom ili penicilinom G, obi¢no 14-28
dana. Efikasnost leCenja zavisi od pravovremene
primene, odgovaraju¢e doze i duZine terapije,
kao i od uzrasta pacijenta [29,30].
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In the serological diagnosis of Lyme
disease, the initial tests include ELISA, EIA
(enzyme immunoassay), or IFA
(immunofluorescence antibody assay). Negative
results in the early phase of the disease do not
exclude the diagnosis, as antibodies may still be
insufficiently developed—particularly if
antibiotic therapy was initiated early or if

Figure 5. How to choose the right propeller kit

Source: https://www.bmgrp.com/
how-to-choose-the-right-elisa-kit/

In addition to these tests, PCR is less
commonly wused in diagnostics and is
recommended for testing the tick itself for the
presence of Lyme disease pathogens (primarily
for research purposes, not routine diagnostics).
PCR is also the only method used in everyday
diagnostics, apart from the -cultivation of
Borrelia on BSK II medium, which is performed
only in research settings.

False-positive serological results for
Lyme disease can occur in patients with syphilis.
Early diagnosis and timely administration of
antimicrobial therapy play a key role in
preventing cardiac, neurological, and
musculoskeletal complications. It is important to
note that antibiotics in the initial stage of Lyme
disease do not prevent the development of
symptoms in later stages but serve as
prophylactic treatment to reduce the risk of
disease progression..

TREATMENT OF LYME DISEASE
In the treatment of early Lyme disease,
oral antibiotics such as amoxicillin, doxycycline,
or cefuroxime are used. The choice of antibiotic
and duration of therapy depend on the patient’s
age and the clinical stage of the disease.
Doxycycline is generally avoided in children

erythema migrans is still present. Positive or
borderline results should be confirmed using the
Western immunoblot test (Figure 6).

If serological results are negative, but
clinical symptoms of Lyme disease persist, it is
recommended to repeat testing after 2-4 weeks
[27,28].

Figure 6. Western blotting technique, used to detect

specific proteins in samples
Source: https://healthjade.net/western-blot/
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under 8 years due to potential effects on teeth
and bones, while amoxicillin is preferred in
pregnant women.

For patients with recurrent arthritis or
involvement of the central or peripheral nervous
system, parenteral therapy with intravenous
antibiotics—most commonly ceftriaxone,
cefotaxime, or penicillin G—is administered. IV
therapy is reserved for severe or chronic forms
of the disease, with dose, duration, and patient
age being crucial factors for treatment
effectiveness and complication prevention.

Lyme disease therapy is guided by the
clinical form, disease severity, and patient age. In
early localized forms, oral antibiotics—
doxycycline, amoxicillin, or cefuroxime—are
prescribed, with restrictions for children under
8 years and pregnant women. Treatment
duration ranges from 10 to 21 days, depending
on the antibiotic and clinical presentation. For
more severe or chronic forms, including
neuroborreliosis and recurrent arthritis,
parenteral therapy with intravenous ceftriaxone,
cefotaxime, or penicillin G is used, typically for
14-28 days. Treatment efficacy depends on
timely administration, appropriate dosage,
therapy duration, and patient age. [29,30].

WwWw.tmg.org.rs
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Tabela 2. Terapija Lajmske bolesti: Antibiotici, doze i trajanje

Oblik Lajmske bolesti Antibiotik Doza (odrasli) Trajanje Napomene / uzrast
terapije
Rani lokalizovani (erythema | Doksiciklin 100 mg oralno 2x dnevno 10-21 dana Ne preporucuje se kod dece <8
migrans) godina; ne za trudnice
Amoksicilin 500 mg oralno 3x dnevno 14-21 dana Pogodan za decu i trudnice
Cefuroksim axetil | 500 mg oralno 2x dnevno 14-21 dana Alternativa za decu i odrasle
Rani diseminovani / Ceftriakson i.v. 2 g dnevno 14-28 dana Primena kod teZih i hroni¢nih
neuroborelioza oblika
Cefotaksim i.v. 2gsvakih8h 14-28 dana -
Penicilin G i.v. 18-24 miliona U dnevno u 14-28 dana -
4-6 doza
Rekurentni artritis / centralni | Ceftriakson i.v. 2 g dnevno 14-28 dana Tezi oblici bolesti, starost pacijenta
i periferni nervni sistem utie na dozu
Cefotaksim i.v. 2 gsvakih8h 14-28 dana -
Penicilin G i.v. 18-24 miliona IU dnevno u 14-28 dana -
4-6 doza

Napomene: Doksiciklin se ne koristi kod dece mlade od 8 godina i trudnica zbog rizika za zube i kosti. Oralna terapija se primenjuje
u ranim lokalizovanim oblicima. LV. terapija se koristi kod teZih, diseminovanih ili hroni¢nih oblika, kod neuroborelioze i
rekurentnog artritisa. DuZina terapije moZe se prilagoditi klinickom odgovoru pacijenta.

PREVENCIJA

Suzbijanje krpelja na podruéjima gde
ljudi Cesto borave (parkovi, park-Sume,
rekreativne povrsine) predstavlja osnovnu meru
u prevenciji uboda i samim tim smanjenju rizika
od prenosa lajmske Dbolesti. Preventivne
aktivnosti se mogu podeliti na ekoloSke mere
kontrole, licne mere zasStite i
javnozdravstvene intervencije:

Ekoloske mere kontrole su primena
odgovarajucih antiparazitarnih sredstava
(akaricida) na ograni¢enim povrSinama gde je
registrovana visoka populacija krpelja, koSenje i
odrzavanje travnatih povrsSina, posebno na
mestima koja se koriste za rekreaciju i igru,
uklanjanje liS¢a, niskog rastinja i granja u
parkovima i dvoriStima, ¢ime se smanjuju
stanista pogodna za krpelje, kontrola populacije
glodara, koji su prirodni rezervoari Borrelia
burgdorferi, kao i smanjenje kontakta izmedu
glodara i ljudi.

U licne mere zastite spada noSenje
adekvatne odeée prilikom boravka u prirodi:
dugih rukava, dugih pantalona uvucenih u
Carape, zatvorene obuce i svetle odece Kkoja
olakSava  uocavanje  krpelja,  koris¢enje
repelenata na bazi DEET-a, ikaridina ili
permatrina (na odeci), posebno kod osoba koje
provode duZe vreme na otvorenom u
endemskim podrucjima kao i pregled celog tela
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nakon boravka u prirodi, ukljuc¢uju¢i kosu,
pregibe i delove koze gde se krpelji najcesce
zakace.

Javnozdravstvene intervencije su
edukacija stanovniStva o rizicima uboda krpelja,
nacinima zastite i znacaju ranog uklanjanja
krpelja, organizovane akcije suzbijanja krpelja
na javnim povrSinama tokom sezone njihove
najvece aktivnosti (prolece i leto), pracenje i
nadzor populacije krpelja u endemskim
podru¢jima, kao i mapiranje rizika za
stanovnistvo [31-33].

ZAKLJUCAK

Lajmska bolest predstavlja znacajan
javnozdravstveni problem u endemskim
podru¢jima Evrope i Severne Amerike.
Prevencija se zasniva na smanjenju kontakta sa
krpeljima, noSenju zaStitne odece, primeni
repelenata i ekoloskim merama Kkontrole
populacije krpelja i glodara. Dijagnoza se
uglavnom postavlja klinicki, uz potvrdu
seroloskim testovima, dok molekularne metode
sluZe kao dopunska dijagnostika. Pravovremena
i adekvatna terapija antibiotikom u ranoj fazi
bolesti Kkljuna je za sprecavanje sistemskih
komplikacija. =~ Edukacija  stanovniStva i
medicinskog osoblja, kao i pravilno uklanjanje
krpelja, predstavljaju najefikasnije strategije u
kontroli i prevenciji lajmske bolesti.
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Table 2. Lyme Disease Therapy: Antibiotics, Dosages, and Duration

Form of Lyme disease Antibiotic Dose (adult) Duration Notes / age
of therapy
Early localized (erythema Doxycycline 100 mg orally 2% daily 10-21 days | Not recommended for children <8
migrans) years; not for pregnant women
Amoxicillin 500 mg orally 3% daily 14-21 days | Suitable for children and pregnant
women
Cefuroxime axetil | 500 mg orally 2x daily 14-21 days | Alternative for children and adults
Early disseminated / Ceftriaxone i.v. 2 g daily 14-28 days | Application in severe and chronic
neuroborreliosis forms
Cefotaxime i.v. 2 g every 8 hours 1428 days | -
Penicillin G i.v. 18-24 million IU per day in 14-28 days | -
4-6 doses
Recurrent arthritis / central and | Ceftriaxone i.v. 2 g daily 14-28 days | More severe forms of the disease, the
peripheral nervous system age of the patient affects the dose
Cefotaxime i.v. 2gevery8h 1428 days | -
Penicillin G i.v. 18-24 miliona IU per day in 14-28 days | -
4-6 doses

Notes: Doxycycline is not used in children under 8 years of age and in pregnant women due to the risk to teeth and bones. Oral
therapy is applied in early localized forms. L.V. therapy is used in severe, disseminated, or chronic forms, in cases of neuroborreliosis
and recurrent arthritis. The duration of therapy can be adjusted according to the patient’s clinical response..

PREVENTION

Control of ticks in areas frequently
visited by people (parks, forested parks,
recreational areas) represents a fundamental
measure for preventing tick bites and,
consequently, reducing the risk of Lyme disease
transmission. Preventive activities can be
divided into ecological control measures,
personal protective measures, and public health
interventions:

Ecological control measures include
the application of appropriate acaricides on
limited areas with high tick populations, mowing
and maintenance of grassy areas—especially in
places used for recreation and play—removal of
leaves, low vegetation, and branches in parks
and yards to reduce suitable tick habitats,
control of rodent populations that are natural
reservoirs of Borrelia burgdorferi, and
minimizing human-rodent contact.

Personal protective measures involve
wearing appropriate clothing when in nature:
long sleeves, long pants tucked into socks, closed
shoes, and light-colored clothing to facilitate tick
detection; using repellents based on DEET,
icaridin, or permethrin (on clothing), especially
for individuals spending extended time outdoors
in endemic areas; and performing a full-body
tick check after outdoor activities, including hair,

skin folds, and areas where ticks commonly
attach.

Public health interventions include
educating the population about the risks of tick
bites, protection methods, and the importance of
early tick removal; organizing tick control
campaigns in public areas during peak activity
seasons (spring and summer); monitoring and
surveillance of tick populations in endemic
regions; and risk mapping for the local
population. [31-33].

CONCLUSION

Lyme disease represents a significant
public health problem in endemic areas of
Europe and North America. Prevention is based
on reducing contact with ticks, wearing
protective clothing, using repellents, and
implementing ecological measures to control
tick and rodent populations. Diagnosis is
primarily clinical, supported by serological
testing, while molecular methods serve as
supplementary diagnostic tools. Timely and
appropriate antibiotic therapy in the early stage
of the disease is crucial for preventing systemic
complications. Educating the public and
healthcare personnel, as well as proper tick
removal, are the most effective strategies for
controlling and preventing Lyme disease.
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AUJATHO3A U TPETMAH IIEJIBUYHE BEHCKE KOHT'ECTHJE KO/, ’KEHA

Bophe Paduh (1), [lejan Muxajrosuh (2), Jenena Yompuh (3), AHdpuja Bacuaujesuh (4), Anbena Byjuh
Paduh (5)

1) AOM 3/IPAB/bA CPEMCKA MUTPOBHULA, CJY>KEA 3A 3IPABCTBEHY 3ALUTUTY XXEHA, CPEMCKA
MUTPOBULIA; 2) KJIWHWUYKO BOJIHUYKKW LEHTAP KOCOBCKA MUTPOBHUILA, OJAE/BEHE
'MHEKOJIOTUJE W AKYIIEPCTBA, CPBHU]A; 3) KJIMHHUYKO BOJIHUWYKW LUEHTAP ,JP APATHIIA
MUIIOBUR-AEAUE, BOJTHULIA 3A TUHEKOJIOTHU]Y U AKYILIEPCTBO, BEOT'PA/; 4) THHEKOJIOILIKO
AKYIIEPCKA OPJAWHALIMJA PAJOJYUTR, BEOTPAJ; 5) AOM 3JPABJ/bA CPEMCKA MUTPOBUIIA,
CJYXBA OINIITE MEAUOWHE, CPEMCKA MUTPOBHULA

Caxertak: YBoJ;: [lesiBUuHM BeHCKU KOHrecTUBHU cuHApoM ([IBKC) ce moxe nedunucaty kao nopemehaj
y BEHCKOM CHUCTeMy KapJiuile, OZHOCHO IMOCTOjare MeJiBUYHe BeHCcKe uHcydunujeriuje ([IBU) koja ce
MaHUQeCTyje IHUPOKUM CIEKTPOM cuMnToMa u 3HakoBa. [IBKC noraba »xeHe y penpoayKTUBHOM 06y U
YeCTO Ce jaBJ/ba Ca XPOHUYHUM 60JI0M ¥ Kapaunu. OcTaay CUMITOMH YK/bY4yjy ocehaj TexxHHe y KapJIuLy,
JUCIIapeyHHUjy, JUCMeHopejy, JyMbOanHy 60/, ydyecTaJo M YyPreHTHO MOKpele U 3HaKe NPOLIMPEeHMX
BYJIBAPHUX, NlepUHea/IHUX, [JIyTea/JHUX NMOBPIIHUX BeHa WM BEHCKUX BapUKCa J0HbUX eKCTpeMUTeTa U
xeMopouza. [IBU Moxke 6UTH y3poKoBaHa KOMOMHALMjOM BUllle ¢paKTOpa: TeHeTCKOM NpeJCIO3UIIUjOM,
aHAaTOMCKUM aOHOpPMa/JHOCTHMa, XOPMOHCKMM GaKTOpUMa, JAUCPYHKLHUOHAJTHUM  3a/JUCLUMAa,
OTICTPYKIIMjOM BEHCKOT ToKa M omTehemeM 3uja0Ba BeHa. /AujarHoctuka: /lujarHosa [IBKC u gasme
npeJjcTaB/ba BEJUWKH HM3a30B, C 063MPOM Ha HEJOCTATaK YHUBEp3aJHO NpHxBaheHUX KpUTepujyma y
JAMjarHOCTUYKUM UMUUHT MOJQJINTETUMA. 32 IMjarHOCTUKOBae Ce MOT'Y KOPUCTHUTH ciefehe UMHUIIUHT
MeToze: yaTpasByk (Y3), kommjyTepusoBaHa ToMorpaduja (LT), marHeTHa pe3oHaHua (MP) kao
HeMHBasHBHe MeTojie U BeHorpaduja (BI) xkao MHBasMBHA MeToja. Y/ATpa3BYyK KapJ/ulie je 0OMYHO
MeToJila NpBe JHUHUje. TpaHCKaTeTepcka BeHorpaduja U Jabe 0CTaje 3JaTHU CTaHAApPA 3a [UjarHO3y
[IBKC. Tperman: KoH3epBaTHBHU TpeTMaH MeaukameHTHMMa 3a [IBKC je orpaHuyeH jep Henocrtajy
nojanyu o0 OyropoyHoj epukacHocTu. KoMmmpecuja je jeaHa of TepamnwjcKUX OMIMja KOH3€PBATHBHOT
TpeTMaHa. Em6osnsanuja ce mnpemnopyuyje 3a Jedewe [IBKC. KiamHuuko mno6osblialbe HAKOH
embosin3anuje Kpehe ce y pasamuutum crygdjama of 47 po 100% anm cy morpebHa Gyayha
paH/IOMH30BaHa UCNUTHBaWa y LWy oJpehuBama jaCHUX NPOTOKOJA Y yIpaB/bakby eMO60/M3alLHjoM.
3aksbyyak: [IBKC je decT je y3pOoYHUK XpOHUYHOT MeJBUYHOT 60J1a KOJ, XeHa aju ce 360T HeJJ0OBOJbHOT
NI03HaBaka, YeCTO He Npelo3Haje U 0CTaje HeLWjarHOCTUKOBAH. Y HeJoCTaTKy ocTajux y3poka [IBKC,
Tpeba moMmucauTu U Ha [IBU. [loTpe6GHa je gomaTHa eaykaluja THHEKOJIOra 3a MpUMeHY Y3 y LHJbY
aujarHoctuke [IBKC c 063upom fa je Y3 uHULMjaiHAa UMUAIMHT METO/a.

K/byyHe peuym: mejBUYHM KOHTECTHBHM CHHJPOM, MeJBUYHA BEHCKAa HHCyQUIHjeHIHja, XPOHHUYHA
neJIBUYHa 60J1, eM60JIM3a1yja.

yYBOJ YHYTpalllkbUX WJIUjaYHUX BeHa Ca HeHUM
NpUTOKaMa Kao ¥ BEHCKUM IJIEKCyCHMa.

[leaBUYHU BEHCKH KOHT'eCTUBHU [IBKC moraba xeHe y penpoAyKTUBHOM

cungpom (IIBKC) ce moxke peduHucaTtu Kao
nopemMehaj y BEHCKOM CHCTEMYy KapJIMIE,
OZHOCHO  IOCTOjatbe  NeJIBUYHE  BEHCKe
uncyodunujennuje ([IBU) koja ce maHudecrtyje
IIMPOKUM CIIEKTPOM CHUMIITOMAa U 3HakKoBa. U3
JebUHULIYje TPOU3UJIA3U [la je OCHOBHU y3POK
oBOT CUHJpOMa neJBUYHA BEHCKa
HHCyObUIMjeHIIMja, Ha KOjy yKa3dyje AuJaTalidja
51 auchyKnuja OBapyjaJIHUX BeHa u

Jl06y ¥ 4ecTo ce jaB/ba Ca XPOHUYHHUM 0OJIOM y
KapJuIy, HajMamwe mect Mecenu [1]. Yecto ce
60J1 OMCHMBA0 KAa0 THNHWYaH CUMIITOM MOBe3aH
ca [IBKC, koju je okapakTepucaH Kao XpOHUYaH,
TYI, jeJHOCTPaH WU 6unatepanaH [2]. Ocranu
CUMIITOMHU YKJ/bY4yjy ocehaj TexHHe y KapJuLHy,
JHUCIIapeyHujy, JUCMeHopejy, JyMb6asaHy 60.J,
ydyecTaJlo W YpPreHTHO MOKpeme M 3HakKe
NpOIIMPEHUX BYJIBAapHHUX, NepUHeaHuUX,
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DIAGNOSIS AND TREATMENT OF PELVIC VENOUS CONGESTION IN WOMEN
Djordje Radic (1), Dejan Mihajlovic (2), Jelena Cotric (3), Andrija Vasilijevic (4), Andjela Vujic Radic (5)

1) HEALTH CENTER SREMSKA MITROVICA, WOMEN'S HEALTH CARE SERVICE, SREMSKA MITROVICA; 2)
CLINICAL HOSPITAL CENTER KOSOVO MITROVICA, DEPARTMENT OF GYNECOLOGY AND OBSTETRICS,
SERBIA; 3) CLINICAL HOSPITAL CENTER "DR DRAGISHA MISOVIC-DEDINJE", HOSPITAL FOR
GYNECOLOGY AND OBSTETRICS, BELGRADE; 4) GYNECOLOGICAL AND OBSTETRICS ORDINACY
RADOJCIC, BELGRADE; 5) HEALTH CENTER SREMSKA MITROVICA, GENERAL MEDICINE SERVICE,
SREMSKA MITROVICA

Abstract: Introduction: Pelvic venous congestion syndrome (PVCS) can be defined as a disorder of
the pelvic venous system, i.e. the presence of pelvic venous insufficiency (PVI) that manifests itself
with a wide range of symptoms and signs. PVCS affects women of reproductive age and often
presents with chronic pelvic pain. Other symptoms include pelvic heaviness, dyspareunia,
dysmenorrhea, low back pain, frequent and urgent urination, and signs of dilated vulvar, perineal,
gluteal superficial veins or varicose veins of the lower extremities and hemorrhoids. PVCS can be
caused by a combination of several factors: genetic predisposition, anatomical abnormalities,
hormonal factors, dysfunctional valves, obstruction of venous flow, and damage to the vein walls.
Diagnostics: The diagnosis of PVCS remains a major challenge, given the lack of universally accepted
criteria in diagnostic imaging modalities. The following imaging methods can be used for diagnosis:
ultrasound (US), computed tomography (CT), magnetic resonance imaging (MRI) as non-invasive
methods and venography (VG) as an invasive method. Pelvic ultrasound is usually the first-line
method. Transcatheter venography remains the gold standard for the diagnosis of PVCS. Treatment:
Conservative medical treatment for PVCS is limited due to the lack of data on long-term efficacy.
Compression is one of the therapeutic options for conservative treatment. Embolization is
recommended for the treatment of PVCS. Clinical improvement after embolization ranges from 47 to
100% in different studies, but future randomized trials are needed to determine clear protocols for
the management of embolization. Conclusion: PVCS is a common cause of chronic pelvic pain in
women, but due to lack of knowledge, it is often not recognized and remains undiagnosed. In the
absence of other causes of PVCS, PVI should also be considered. Additional education of gynecologists
for the use of ultrasound in the diagnosis of PVCS is needed, given that ultrasound is the initial
imaging method.

Key words: pelvic congestive syndrome, pelvic venous insufficiency, chronic pelvic pain,
embolization.

dysfunction of the ovarian veins, internal iliac
veins with their tributaries, as well as venous
plexuses.

INTRODUCTION

Pelvic venous congestive syndrome

(PVCS) can be defined as a disorder of the
pelvic venous system, namely the presence of
pelvic venous insufficiency (PVI), which
manifests through a wide spectrum of
symptoms and signs. By definition, the
primary cause of this syndrome is pelvic
venous insufficiency, indicated by dilation and

PVCS affects women of reproductive
age and is often associated with chronic pelvic
pain lasting at least six months [1]. Pain is
frequently described as a typical symptom of
PVCS, characterized as chronic, dull, unilateral
or bilateral [2]. Other symptoms include a
feeling of pelvic heaviness, dyspareunia,
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[JIyTe/IHUX TOBPIIHUX BeHAa WJM BEHCKHUX
BapUKca JOHWmHUX eKCTpeMHUTeTa M XeMopouja
[1]. XpoHuuHa 60J1 y KapJULU HUje HEONMX0Ha
3a JAMjarHosy, jep Cy KOJ, MHOTUX IauyjeHaTa
npeosJahyjyhu CUMIITOMHU aTUIHYHe
NOBpIIMHCKe Bapukose. Kox oxpeheHor Gpoja
»KeHa MOBPLIMHCKE BapUKO3He BEHe MOTy GUTH
M jegunu  3Hak [IBU.  IIpeBaneHuuja
BapUKO3UTeTa ByJiBe KoJj nayujeHarta ca [IBKC
je yak 24-40%. [lo 80% nayujeHaTa ca BEHCKOM
JWJATallMjoM KapJulie MOry ce YO4YHUTH
pasJMYUTU  CTelNleHUu  yApyKeHe  BeHCKe
uHCcypuIMjeHIMje [OWUX eKcTpeMuTeta [2].
CnoxxeHOCT mpo6JieMa je y YUIEHUIU Ja Cce
pasjuyuTe Terobe MOTYy jaBUTH KOJ HCTOT
creneHa [IBU 6am kao wTo ce uUcTe Terob6e
jaB/pajy KoL pasauyuTux creneHa [IBU.
XpoHHYHA TNeJBUYHA 00JI ce KOJ| »KeHa MOe
jaBUTH U3 pasJAYMATUX pasJjiora, ykmwydyjyhu
€HJIOMEeTpPHO3y, aZixe3uje, MUOME, a/leHOMHO3Y,
[poJIalC reHUTAJHUX OpraHa, MaJMrHe nporece
M MHOre Jipyre y3poke a BpJIO 4YecTo ce y
HeJJOCTaTKy  objalmerma  y3poka 0603,
XpOHHYHa 00/ NpUIIKCYje TNCHXOCOMATCKUM
nopeMehajuma. 360r HecnequpuyHe
cumntomarosioruje [IBKC je Bpso decrto
HeINpeno3HaT W HEeJOBOJbHO JUjarHOCTHKOBAH.
dakTopu KoOjU TmojadaBajy 60J1 Yy KapJuIH
ONHCAHW y JIUTEPATYpU Cy [JYyrd NepUOAH
CTajama, X0Zama WIN Cefieha Kao U PaKTOpH
Koju mnoBehaBajy a6JjOMHHa/IHU NPUTHCAK Kao
IITO Cy TMoju3awme U TpyAHoha. bBon ce
reHepaJiHO MOropliaBa TOKOM /laHa, a Takohe U
Ipe U y IPBUM JJaHKUMa MEHCTpyallyje a CMamwyje
ce MPUJIMKOM JIeXKamba.

Bon ce Takobe mnoBehaBa TOKOM MU
HaKOH ceKcyaJHor ojHoca. OcMaH U Ap. cy
o6jaBUIM  Ja je  AucoapeyHuja  3060T
€H/JIOMEeTpHOo3€e TUIHMYHO MOBe3aHa ca AyOOKOM
neHeTpanuyjoM, ok ce 6o 36or [IBKC o6uyHo
HoropiuaBa CeKCyaJHHM OZHOCOM, U3a3uBajyhu
nyJsicupajyhu 6oy HakoH ogHoca [3]. ¥ TIBKC ce
MOTy Ce jaBUTH ypUHapHU CHUMITOMH 360r
nepyuBe3UKaJHUX BapUKO3WTETa Kao IUTO Cy
pa3fpaxk/bMBOCT OelllMKe W UMIepaTUBHU
HaroH 3a  MOKpeHjeM(ypreHTHOCT)  HWJIH
ausypuja. Ocrane ™anudecranuje [IBKC-a
Takobhe MOry YKJ/BYYHUBaTH peKTaHYy
HeJIAaroZHOCT, OTe4YeHy BYJBY, BaruHaJHHU
uclesak, YIOpHO TeHUTaJHO Yy36yhewme U
HecneLUpUYHe racTPOMHTECTHHA/IHE
CUMIITOMEe Kao LITO Cy HafuMaike U My4YHHUHA.
XpOHHUYHM KapJU4YHU 60J U JOAATHU CUMIITOMH
HeraTUBHO yTHU4Yy Ha KBaJIUTeT KHUBOTA
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rnanuvjeHara, IITO Ce y OBOj I'Pynyd JOBOLU Y
3HayvajHO yYewhy Jenpecujy, aHKCHUO3HOCT U
reHepaJjii30BaHy jeTaprujy [1].

AHamomuja

[leIBUMHU BEHCKH CUCTEM je O/ATOBOPAH
3a MNpUKYI/balkbe BEHCKE KPBU M3 3HJ0Ba M
opraHa KapJulie Hasaj y IJIaBHY LUPKYyJaLHjy.
Cnospamiba widjadyHa BeHa (CUB) mpBeHCTBeHO
JIpeHHpa JI0’be eKCTPeMUTeTe, AOK YHYTpallba
wivjayHa BeHa (YUB) pgpeHupa KapJuyHe
opraHe, 3UJl0Be, T[JlyTeaJHU PperuoH U
nepuHeyM. CBe BeHe U3 KapJule U [JOmer
eKCTpeMHTeTa YIJaBHOM Ce OJBOJEe y [0y
mymby BeHy ([AIIB) u pgame ka [mecHoj
NpeTKOMOPU. MamH KpPBHHM CYJOBH MOy
BapupaTH OJ; NojejMHIa [0 MojeiMHLA, alu Cy
[JIJaBHU Cy/JOBU Ca aHAaTOMCKOT acleKTa BpJiOo
KOHCTaHTHM KOJi CBAKOT NOjeJUHIIA.

Jajuuke u MaTepully [JpeHUpPAjy U
YHyTpallllbe UIHjauyHe U oBapujayiHe BeHe (OB).
YUB nposiazu 6J1aro MeujaJHO U MOCTEPUOPHO
o/l yHyTpallllbe WHjauHe apTepuje, cnajajyhu ce
ca CUB u dopMupa 3ajefHUUYKY UIHjauyHy BEHY
(3UB). IbeHe mnpuToke cy Tmoje/beHe Ha
napujetajHe W BHUcLepajHe. [lapueTtanHe
NpUTOKE Cy TOpHWa U [JOWa TIJyTeaslHa,
WUIWjaJuyHa, CaKpaJsiHa, y3Jla3Ha JyMmbajHa M
ONTypaTOpHa BeHa. BucnepasHe mnpurtoke cy
YHYTpallllbU My eHAaTHH, CpeJiibl XeMOPOUHHU
U BE3UKOINPOCTAaTUYHH IJIEKCYCH KO/,
MyllKapala W  yTepajHM, TOHaJlHU U
Be3MKOBarMHa/JHU  IJIEKCYCH  KOJ,  >KeHa.
3aqucuu ce peTKO HaJjJa3e Ha yHYTpallkbUM
uavjayHuM BeHaMma (10% ciyyajeBa Ha rJ1laBHOM
Tpyny ¥ 9% Ha keroBUM NIPUTOKAMa).

OBapujasHe BeHe 00e36eDhyjy ApeHaxy
NaMNUHUGOPMHOT IJIEKCyca, Me30Ca/NUHKCA,
napaMeTpujyma U rpsavha MaTepuUIe,
dopmupajyhm  6oraT aHaCTOMOTCKH BEHCKH
IJIEKCYC ca TapaoBapHjajJlHUM, YTEPHUHUM,
Be3WKa/JHMM, pEeKTaJHHUM U  BYJIBapHUM
mjiekcycuma. /lBa wiau Tpu crtabsa dopmupajy
jefHY BeHy jajHMKa Ha JI4, npu 4demy ce JseBa
BeHa jajHHMKa ApeHupa y JieBy OyOpexHy BeHy
(JIBB), a mecHa BeHa jajHuka koJj BehuHe >xeHa
JUPEKTHO TI0J OWITPUM VYIJOM Yy aHTepo-
gatepannu 3un JIIB, ucnog necHe 6yOpekHe
BeHe ([JBB). Kox no 10% >xeHa, JjecHa BeHa
jajHuka Takohe Mmoxe fa ce yByde v JIBB ymecTo
y AIB. Ctyauje cy nokasaJie Jja HOpMaJlHe BeHe
jajHMKa MMajy mpoceyaH MpPeYHUK MawbU 0f 5
MM. 3aJHUCLU Cy NPUCYTHUM y OBHUM BeHaMa,
yrJIAaBHOM y AMCTaIHOj TpehHuHU. 3aaucuy HUCY
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dysmenorrhea, lumbar pain, frequent and
urgent urination, and signs of dilated vulvar,
perineal, gluteal superficial veins or
varicosities of the lower extremities and
hemorrhoids [1]. Chronic pelvic pain is not
necessary for diagnosis, as in many patients
the predominant symptom may be atypical
superficial varicosities. In some women,
superficial varicose veins may be the only sign
of PVI. The prevalence of vulvar varicosities in
patients with PVCS ranges from 24-40%. Up
to 80% of patients with pelvic venous dilation
may exhibit varying degrees of associated
venous insufficiency of the lower extremities

[2].

The complexity of the problem lies in
the fact that different symptoms can occur at
the same degree of PVI, just as the same
symptoms may appear at different degrees of
PVI. Chronic pelvic pain in women can arise
from various causes, including endometriosis,
adhesions, fibroids, adenomyosis, genital
organ prolapse, malignancies, and many other
causes; very often, in the absence of an
explanation for the pain, chronic pain is
attributed to psychosomatic disorders.

Due to the nonspecific
symptomatology, PVCS is often unrecognized
and underdiagnosed. Factors that exacerbate
pelvic pain, as described in the literature,
include prolonged periods of standing,
walking, or sitting, as well as factors that
increase intra-abdominal pressure, such as
lifting and pregnancy. Pain generally worsens
during the day, as well as before and in the
first days of menstruation, and decreases
when lying down.

Pain also increases during and after
sexual intercourse. Osman et al. reported that
dyspareunia due to endometriosis is typically
associated with deep penetration, whereas
pain caused by PVCS usually worsens with
sexual activity, producing a pulsating pain
after intercourse [3].

Urinary symptoms may occur in PVCS
due to perivesical varicosities, such as bladder
irritability, urgency, or dysuria. Other
manifestations of PVCS can include rectal

discomfort, vulvar swelling, vaginal discharge,
persistent genital arousal, and nonspecific
gastrointestinal symptoms such as bloating
and nausea. Chronic pelvic pain and these
additional symptoms negatively affect
patients’ quality of life, leading to a
significantly higher incidence of depression,
anxiety, and generalized lethargy in this

group. [1].
Anatomy

The pelvic venous system is
responsible for returning venous blood from
the walls and organs of the pelvis back to the
central circulation. The external iliac vein
(EIV) primarily drains the lower extremities,
whereas the internal iliac vein (IIV) drains the
pelvic organs, pelvic walls, gluteal region, and
perineum. All veins from the pelvis and lower
extremities generally converge into the
inferior vena cava (IVC) and proceed to the
right atrium. Smaller vessels can vary
between individuals, but the major vessels are
anatomically consistent.

The ovaries and uterus are drained by
both the internal iliac and ovarian veins (OV).
The 11V runs slightly medial and posterior to
the internal iliac artery, joining the EIV to
form the common iliac vein (CIV). Its
tributaries are divided into parietal and
visceral groups. Parietal tributaries include
the superior and inferior gluteal, sciatic,
sacral, ascending lumbar, and obturator veins.
Visceral tributaries include the internal
pudendal, middle  hemorrhoidal, and
vesicoprostatic plexuses in men, and the
uterine, gonadal, and vesicovaginal plexuses
in women. Valves are rarely present in the
internal iliac veins (10% of cases in the main
trunk and 9% in its tributaries).

The ovarian veins drain the
pampiniform plexus, mesosalpinx,
parametrium, and cervix, forming a rich
anastomotic venous network with the
paraovarian, uterine, vesical, rectal, and
vulvar plexuses. Two or three branches form a
single ovarian vein at the level of L4, with the
left ovarian vein draining into the left renal
vein (LRV), and the right ovarian vein in most
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npucyTHu y 15% ciy4ajeBa y seBoj OB u 6% y
gecHoj OB. Kaza cy 3asucuy npucyTHH, OHU CY
uHkoMneTeHTHH y 40% ciy4ajeBa JjieBo U 35%
necHo [1]. JleBoctpana jomuHanuja I[IBKC-a
MOXe ce O00jaCHUTH IpPeTXOJHO HaBeJeHUM
YUKbEHMLIaMa Kao U TUMe Ja je jeBa OB pyxa
on pecHe OB, mTo oTexaBa JpeHUpake Y
ycnpaBHOM noJioxkajy. Ilopen Tora, sieBa OB
MOXXe OWTH KOMIPUMOBaHa CHUTMOHWJHUM
KOJIOHOM KOjU Ce HaJla3u Ha JIeBOj CTpaHHU
TOKOM OINCTUNauuje. Mnak, Tpe6ba HanoMeHyTH
Jla je BEHCKa JipeHa)ka KapJiMlie CJ0XKeHa U Ja
BEHCKAa aHAaTOMHMja MOXe Ja Bapupa usMeby
nanujeHara [5].

Emuosozuja u namoguzuonozuja

Etuosoruja IIBKC u gasbe octaje ciabo
cxeaheHa M cMaTpa ce JAa MHOTM (QaKTOpH
JonpruHoce mnatoreHe3u. I[IBU mMoxe 6uUTH
y3pOKOBaHa KoMOWHaNUjoM Bulle ¢daKTopa:
TEHETCKOM MNpeJYCIO3ULIUjOM, aHaTOMCKHUM
abHOPMAJIHOCTHMA, XOPMOHCKMM (GaKTOpHUMa,
JUCOYHKIIMOHAJHUM 3aJIUCLIUMa, ONCTPYKLIKjOM
BEHCKOT TOra 0/ CTpaHe CyCeJHUX CTPYKTypa U
owrtehemeM 3uJj0Ba BeHa.

MHore cTyayje yka3yjy Ha MOBE3aHOCT
NpOIIMPEHUX BeHa U FeHeTHKe a NMpeMa HeKUM
u3BemrajumMa u g0 50% mnpomupeHUX BeHa
MO’Ke OGUTH OBE3aHO Ca TeHETUKOM,.

Mory mocTojaTu  Heke  ypobeHe
abHOpPMaJHOCTH 3UJAa BeHa Koje Y3pOKyjy
IbUXO0BO IIMpee, LTO JOBOAHU 10 AUCOYHKLIUje
3aJIMCTaKa.

XopMoHCckH dakTopu Takohe wurpajy
BaxkHy yJsory y pasBojy I[IBKC. Ecrtporen
M3asrMBa noBehaHO Jiyyewe a30THOTI OKCHJA.
OBo pesynTupa mnoBehaHOM J[AMJAaTaLKjOM H
cnab/bereM BeHa, IITO y3pokyje Behu cTpec Ha
3ajgvcyyMa. [IporecTtepoH cBojoM akTHBHOUIhy
Takohe cabu BeHCKe 3aJMCKe Yy BeHama
kapsune. TpyaHoha ce cMaTpa jegHOM of
rinaBHUX omacHoctu 3a I[IBKC. Ilpe cBera 36or
nojayaHor o6uMa LUpKyJaluuje y BeHaMa
KapJsulie, noBehaHOT MPOTOKa KPO3 OBapHjajHe
BeHe 4yak U Jo 60 mnyTta kao M mnosehaHor
WHTPaabJOMUHAJHOT NPUTHUCKA HU3a3BaHOT
JejCTBOM TpyJHe MaTepulie KOju [JOAATHO
noBehaBa pedsykc Kpo3 BeHe jajHUKA.
EcTpasuon u3a3uBa [JUiaTalikjy BeHa TOKOM
TpyAHohe v foBosM f0 Beher cTpeca Ha 3aJlMCKe
U Yy KpajlbeM HCXOoJy Jo0Ja3u [0 XPOHUYHE
BEHCKe HHCcybUIHjeHH]e. Kopuurhewe
Ba30KOHCTPUKTOpA Yy TepalnujcKke CBpXe je
nokasasio oapeheHy epHUKaCHOCT y yOJIa’KaBarby
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cumnroMa [IBKC moBehawkeM BeHCKOT MpOTOKa
KpO3 KOMIIpecHjy, IUTO NOJp:KaBa XOPMOHCKY
Teopujy. Ilopex Tora, cUMOTOMH OOHWYHO
MOTIYHO HeCTajy HAaKOH MeHonayse.

be3s 063Mpa WITO Cy 3aJUCLIU YIIaBHOM
NPUCYTHU Yy JAUCTAJHUM JeJIOBUMa TIJIaBHUX
ctabasa oBapujanHux BeHa (y okxo 85%
cay4ajeBa), OHU Cy uHKoMmneteHTHH y 40%
cay4dajeBa y JieBoj M 35% ciydajeBa y [JleCHOj
oBapujaysiHO] BeHM [6]. MexaHusmu mnomohy
KOjUX BEHCKH 3a/IUCLY [10CTAjy MHKOMIIETEHTHHU
HUCY npenusHo AeduHucaHu. C jefHe CTpaHe,
MOXe IIOCTOjaTH IpUMapHa TIpoMeHa V
CTPYKTYpPYU  3aJIUCKa, KoOje  JOBOAU [0
NpONyIITalka, MPOrpecHBHOr pedJyKca U Ha
Kpajy npoumupeme BeHa. C Apyre cTpaHe, Moxe
[IOCTOjaTH OCHOBHA CTPYKTYPHA HEUCIIPABHOCT-
HelpaBUJIHOCT y 3UJAY BeHa Koje J0Boje [0
NpOUIMPEHUX BeHa Koje J0OBOJe [0 Tora Ja
3a/IMCLU MOCTaHy H3006JIM4YeHU U
HepyHKIHOHAMHH [5].

[IBKC Takohe moxe OUTH pe3yJTaT
ONICTPYKLMje OJJMBa KPBU U3 OBapHUjaJTHUX
BeHa. Hajuemthu y3pok omncrpykuuje je
KOMIIpecHja JieBe peHaJlHe apTepuje H3Mehy
ropthe Me3eHTePUYHE apTepuje U abJOMUHAIHE
aopTe, CTakme NMO3HATO Kao Kao cuHApoM Kpika
opamryuha (Nutcracker sydrome). Mej TapuepoB
cunzapoMm (May-Thurner sydrome), je jow jenan
y3pok oncrpykuuje. To je cTalbe y KOMe je jieBa
3ajelHMYKa WJMjayHA BeHa KOMIIpUMOBaHa
JleCHOM 3ajeJHUYKOM WJIMjayHOM apTepHjOM.
OBa KoMIpecuja NMOHeKaJ MOXe JOBECTH U [0
Zlyboke BeHCKe TpoM6o3e. HenmpaBuiaH 1noJioxaj
MaTepulie ca CaBUjakbeM jajHUKA MOXe OUTH
Y3POK OIICTpYKLHje aau fAocTa peTko. [lopef
TOra eHJAOMEeTPUOTHUYHA 1KApUIITa, MHUOMH,
NOCTXUPYPLIKe WJAM HHQPEKTUBHe ajixesuje,
XUIlepBaCKyJapHHU TYMOPH KapJiuie,
recranujcke TpopobiacTHe HeOIIa3Me, TYMOPH
jajHMKa Kao M Me3eHTEepPUYHH TYMOPH Takobhe
MOT'y U3a3BaTH KOMITpecHjy BeHa. be3 063upa Ha
€TUOJIOTHjy, Kpajibh pe3yJTaT ONCTPYKLHUje je
pa3Boj OpojHUX pedJyKCHUX BapUKO3UTETA,
YHaKpCHUX BEHCKUX KoJlaTepaja M 6oJsiHe
BeHCKe KoHrecTHje [1].

[IpoagyxeHa BeHCkKa JuiaTanuja y
npomwvpeHuM BeHama y [IBM wusasuBa ynany
Koja  Jasmbe  owTehyje  3ujoBe  cyfoBa
r3a3uBajyhu JoAaTHO ciab/berbe U JUIaTaLHjy
BeHa M pacT pedJiykca. BeHcka xuneprTeHsuja
rojayasa eKCIpecujy MaTpUKC
MeTaJIoNpoTenHase LITO NpOMOBHUIIE
Jerpajialivjy KoJiareHa, eJgacTUHa W eHJOTeJa,
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women draining directly at an acute angle into
the anterolateral wall of the IVC, below the
right renal vein (RRV). In up to 10% of
women, the right ovarian vein may drain into
the RRV instead of the IVC. Studies have
shown that normal ovarian veins have an
average diameter of less than 5 mm. Valves
are present, mainly in the distal third of the
vein. Valves are absent in 15% of left OVs and
6% of right OVs. When present, valves are
incompetent in 40% of cases on the left and
35% on the right [1].

The left-sided predominance of PVCS
can be explained by these anatomical features,
as well as by the fact that the left ovarian vein
is longer than the right, which impedes
drainage in the upright position. Additionally,
the left ovarian vein may be compressed by
the sigmoid colon during constipation.
Nonetheless, it should be noted that pelvic
venous drainage is complex and venous
anatomy can vary among patients. [5].

Etiology and Pathophysiology

The etiology of Pelvic Venous
Congestive Syndrome (PVCS) remains poorly
understood, and it is considered that multiple
factors contribute to its pathogenesis. Pelvic
venous insufficiency (PVI) can result from a
combination of factors, including genetic
predisposition, anatomical abnormalities,
hormonal influences, valve dysfunction,
obstruction of venous outflow by adjacent
structures, and damage to the vein walls.

Many studies have indicated a
connection between varicose veins and
genetics, with some reports suggesting that up
to 50% of varicose veins may have a genetic
component. Congenital abnormalities of the
vein wall may also exist, causing dilation and
subsequent valve dysfunction.

Hormonal factors play a significant
role in the development of PVCS. Estrogen
increases nitric oxide production, resulting in
venous dilation and weakening, which
increases stress on the valves. Progesterone
also contributes to weakening venous valves

in the pelvic veins. Pregnancy is considered
one of the major risk factors for PVCS due to
increased circulatory volume in the pelvic
veins, elevated flow through the ovarian veins
(up to 60-fold), and increased intra-abdominal
pressure caused by the gravid uterus, which
further exacerbates ovarian vein reflux.
Estradiol-induced venous dilation during
pregnancy increases valve stress, ultimately
leading to chronic venous insufficiency. The
therapeutic use of vasoconstrictors has shown
some efficacy in alleviating PVCS symptoms by
increasing venous flow through compression,
supporting the hormonal theory. Additionally,
symptoms typically resolve completely after
menopause.

Although valves are generally present
in the distal segments of the main ovarian vein
trunks (about 85% of cases), they are
incompetent in 40% of cases on the left and
35% on the right ovarian vein [6]. The
mechanisms by which venous valves become
incompetent are not precisely defined. On one
hand, there may be a primary change in valve
structure leading to leakage, progressive
reflux, and subsequent vein dilation. On the
other hand, a primary structural abnormality
in the vein wall may cause venous dilation,
which distorts the valves and renders them
nonfunctional [5].

PVCS can also result from obstruction
of blood outflow from the ovarian veins. The
most common cause of obstruction is
compression of the left renal vein between the
superior mesenteric artery and the abdominal
aorta, known as Nutcracker syndrome. May-
Thurner syndrome is another cause of
obstruction, where the left common iliac vein
is compressed by the right common iliac
artery. This compression can sometimes lead
to deep vein thrombosis. Abnormal uterine
positioning with ovarian torsion can rarely
cause obstruction. Additionally, endometriotic
lesions, fibroids, postsurgical or infectious
adhesions, hypervascular pelvic tumors,
gestational trophoblastic neoplasms, ovarian
tumors, and mesenteric tumors can also
compress veins. Regardless of etiology, the
final result of obstruction is the development
of numerous refluxing varicosities, cross-
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HapyuaBajyhu KOHTPOJIY BacKyJlapHe cTpaHe AMepHYKOI yJApyXeHa 3a BeHe W

Hanetoctd [7]. OBo mOpoMoOBHUINE Jajbe
owrteheme eHf0TeNHUX hesnja U ynasy.

Mako BeHCKa AMCTeH3Uja TeHepaJHo He
61 Tpebasio JAa u3a3uBa 060JI, KOHTecTHja U
WCTe3alkbe BeHa jajHAKa U KapJuue Mory
aKTUBUPATH peLienTope 3a 60J1 YHyTap BEHCKUX
3ujoBa. [Juiartanuja BeHa  JOBOAM 10
aKTHBaLUje HOLMIENTOpa KOjUu Cy NOBe3aHu ca
[ apepeHTHMM BJIAKHMUMA KOjU HMaAjy Maay
O6p3VHY NPOBOJJ/BUBOCTH U NOCPEAYjy HACTAHKY
TyIor u nexkyher 6o.a [2].

BeHcka [auiaTtanyja U 3anaberbe
n3asuBa ocsobabame cyncranne [ u nmentuga
noBe3aHor ca reHoM KaanutoHuna (III'K), mrto
Ja/be JAoJaTHO wwupu cyn W nosehasa
IpONyCT/bUBOCT BaCKyJIapHOT 3uja.
HctoBpemeHo ce ocso6abhajy LUTOKUHH KOjU
nosehaBajy ynajay M aKTUBHOCT HOLHMIeNTOpa
[8].

[loTkpemspyjyhu fgokas ga ausatanuja
KapJMYHUX BeHa [JIOBOAM /[0 aKTHUBauuja
penennTopa 3a 604 je Aa cy rabaneHTUH M
aMUTPUINITUIWH, CTaHAapA Yy  TpeTMaHy
HeypOoIaTCcKOr 60J1a, epUKACHUjU O] OTHOUJHUX
WJIM HECTEPOUIHUX aHA/ITeTHKA 32 YOJIaKaBambe
60J10Ba y Kapaunu [9].

Jujarsosa

Jujarnosa [IBKC u pase mpencrassba
BeJIMKM M3a30B, C 003MpPOM Ha HeJOCTaTakK
yHUBep3aJHO NpuxBaheHUX KpUTepUjymMa ¥
JAUjarHOCTUYKUM MMUIJUHT MOJAJMTeTHMa Kao
U 360r Berose My iTudopMHocTH. [lanujeHTH ca
[IBKC ce o6u4HO mpBO 06pare JeKapy OIIITE
npakce H/WJM THHEKOJOry y TNpHUMapHOj
3/IpaBCTBEHOj 3alUTUTH IIpe Hero LITO ce yImyTe
Ha Jia/ba UCIIUTHBAa U KoHcyaTaluje. Kaja ce
MCK/by4Ye Yellhy y3pouu XpOHUYHOT KapJIUYHOT
6ouia, YKJby4yjyhu €H/IOMETPHO3Y,
nH}IaMaToOpHy 6oJsecT KapJule,
WHTEPCTULM]CKU IUCTUTHC U GUOPOUZE, NPBU
KOpaKk je OOMYHO YJTpPasBYy4YHU Hperjej
kapsuie (¥Y3) 3a BU3yaau3alujy KpBHUX Cyl0Ba

[1].

Paznuunre HOMeHKJIaType cy
kopuutheHe 32 pa3HOBPCHY  KJIMHHYKY
npe3eHTalnujy neJIBUYHE BEHCKe

uHcybuudjeHudje. Kopak ka mnoGoJbliamy
pasymeBama oOBe 6ojiecTH 6U MOrao OUTH
HeJlaBHO yCIocTaBJ/beHa k1acudukanyja
»Cumntomu-Bapukcu-Ilatopusuonoruja” (CBII)
3a MpoIeHy KapJUYHUX BeHCKUX nopeMehaja of
cTpaHe MebhyHaposiHe pajJiHe rpyle ca3BaHe 0/
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aumbaTuke. Mako oBa kjaacudukanuja genyje
CJI0KEHO 3a NPUMEHY y CBAaKOJHEBOj MpaKCH,
OoHa 6u wMorja mnoMmohu y mpelU3HUjeM
JjaTHOCTUKOBamwy, 00/beM  CeJleKTOBabYy
MalMjeHTKUbA 32 TepalljCKyu TpeTMaH U Ja ce
Jlo6Hjy  XOMOTeHHUju y30pHud 3a Oynayha
HncTpaxuBama [10].

3a  [UjarHOCTHKOBame Ce  MOry
KOPDUCTUTH  clefehe  MMHUIUHT  MeToJe:
yATpa3ByK (¥3), KOMIIjyTeprU30BaHa
ToMorpaduja (IIT), marHeTHa pe3sonaHua (MP)
Kao HeMHBasWBHe MeToje U BeHorpaduja (BI)
Kao MHBa3WBHA METO/a.

YaTpa3sByk KapJune je O0GUYHO
MeToJa MNpBe JIMHHUje KOJ MNanujeHaTra ca
cymmboM Ha IIBKC. YiiTpasBykoM ce npouemyje
aHaToMHuja KapJIMYHUX CTPYKTypa a
KopullhwkeM JoIJiep MoJioBa oOMoryheHa je
BU3yaJiM3alMja KPBHUX CyZ0oBa M eBaJlyanuja
pPOTOKA y IUMA. YJATpPa3ByK MoOXe OHUTH
TpaHCBarvuHa/H{, TPAHCAGJOMUHAIHU WU
TpaHCIepUHeaTH! .TpaHcBaruHa/nHu
yaTpa3Byk (TBY) Moxe 60/be UCK/BYYUTH pyTe
TMHEKOJIOIIKe  TpobJieMe, Tpyxa  00J/by
BU3yaJIM3alHjy BEHCKUX IJIEKCyca KapJHIe M
oMmoryhaBa JUHAaMWUYKH HCHUTHUBAKE MPOTOKA
KpBU KpO3 BHjyraBe BeHe KapJivle aJju
TpPaHCaOJAOMHHAJIHU W TpaHCHEepUHeTHU Y3
oMmoryhaBajy 6o/by BuU3ya/aM3alujy cyJa Ha
Jly>)KeM TOKY, HIIp. OBapHjajiHe BeHe. YJITPa3BYyK
oMmoryhaBa ¥ CHHMMarbe NanujeHaTa y cTojeheM
MI0JI0Ajy WJIM 10K M3BoJie BasicasiBUH MaHeBap
ca HarJalmaBamkeM BEHCKOT INylkema |
omoryhaBameM 6osbe BHU3yasu3anuje
KapJIMYHUX BapuKo3uTeTa [2,5].

Y ynaTpa3By4HO] INpOLEHH, MOCTOje
pa3/IMYUTU TNpeAJOoXKeHHU MapaMeTpU KOju ce
MOTY UCIIUTHUBATH, A TO Cy YHYTPALIKbH IPEIYHUK
HajBehe kapJsinuyHe BeHe (JecHa U JieBa CTpaHa),
MaKCMMaJIJHU TNpeYHUK HajBeher BeHCKOT
mJieKkcyca (JiecHa W JieBa CTpaHa), AujaTanyja u
HHUCKa Op3MHa WM OOGPHYTH TOK KPBOTOKa y
OBapHjaJIHUM BeHaMa NpUJUMKOM Basicanse,
npolrpeme Jy4HUX BeHa (vv. arcuate) y
MHOMETPHjyMy, IPUCYCTBO YKPLITAakha BEHA KAao
Y MaKCUMaJIHU [JiMjaMeTap yKPLUITEHHUX BeHa y
MUOMETPHjYMY, 3arpeMHUHy MaTepulle,
3allpeMUHY JeCHOT U JIEBOT jajHUKa, IPHUCYCTBO
MOJIMIUCTUYHUX jajHuKa (I11H0).

['paHnyHa BpeJHOCT 3a MpOUIMpPEHE
OBapHjaJlHUX BEHa je joll yBeK KOHTpOBep3Ha
TeMa, a pa3JIYuTH ayTOpH je yTBphHyjy Herje
usmeby 5 u 8 mm. [Ipema [lapk u Jp. IO3UTHUBHA
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venous collaterals, and painful venous
congestion. [1].

Prolonged venous dilation in varicose
veins in PVI induces inflammation, which
further damages the vessel walls, causing
additional weakening and dilation of the veins
and increasing reflux. Venous hypertension
enhances the expression of matrix
metalloproteinases, promoting the
degradation of collagen, elastin, and
endothelium, thereby impairing vascular tone
regulation [7]. This process leads to further
endothelial damage and inflammation.

Although venous distension generally
should not cause pain, congestion and
stretching of the ovarian and pelvic veins can
activate pain receptors within the venous
walls. Venous dilation leads to activation of
nociceptors connected to C-afferent fibers,
which have slow conduction velocities and
mediate the sensation of dull, burning pain

[2].

Venous dilation and inflammation also
trigger the release of substance P and
calcitonin gene-related peptide (CGRP), which
further dilate the vessels and increase
vascular wall permeability. Simultaneously,
cytokines are released, enhancing
inflammation and nociceptor activity [8].

Supporting evidence that dilation of
pelvic veins activates pain receptors comes
from clinical observations that gabapentin and
amitriptyline—standard  treatments  for
neuropathic pain—are more effective than
opioids or nonsteroidal analgesics in
alleviating pelvic pain. [9].

Diagnosis

The diagnosis of Pelvic Venous
Congestion  Syndrome (PVCS) remains
challenging due to the lack of universally
accepted criteria in imaging modalities and its
heterogeneous presentation. Patients with
PVCS typically first consult a general
practitioner and/or gynecologist in primary
care before being referred for further
investigations and specialist consultation.

Once more common causes of chronic pelvic
pain—including endometriosis, pelvic
inflammatory disease, interstitial cystitis, and
fibroids—are excluded, the first diagnostic
step is usually pelvic ultrasound (US) to
visualize the blood vessels [1].

Various nomenclatures have been
used to describe the diverse clinical
presentation of pelvic venous insufficiency. A
step toward better understanding of this
condition is the recently established
“Symptoms-Varices-Pathophysiology” (SVP)
classification for assessing pelvic venous
disorders, proposed by the International
Working Group convened by the American
Vein and Lymphatic Society. Although this
classification may seem complex for routine
clinical practice, it could help in more precise
diagnosis, better selection of patients for
therapeutic intervention, and generation of
homogeneous samples for future research
[10].

Imaging methods for diagnosis
include non-invasive techniques such as
ultrasound (US), computed tomography (CT),
and magnetic resonance imaging (MRI), as
well as invasive venography (VG).

Pelvic ultrasound is generally the
first-line method for patients suspected of
having PVCS. Ultrasound assesses pelvic
anatomy and, using Doppler modes, allows
visualization of blood vessels and evaluation
of blood flow. Ultrasound can be performed
transvaginally, transabdominally, or
transperineally. Transvaginal ultrasound
(TVUS) better excludes other gynecological
conditions, provides improved visualization of
pelvic venous plexuses, and allows dynamic
assessment of blood flow through tortuous
pelvic veins. Transabdominal and
transperineal ultrasound, on the other hand,
allow better visualization of longer vessels,
such as the ovarian veins. Ultrasound can also
be performed with the patient standing or
performing the Valsalva maneuver, which
accentuates venous filling and improves
visualization of pelvic varices [2,5].

www.tmg.org.rs
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npeJuKTHUBHA  BPEJHOCT Kao  TIPaHUYHHU
NpeYHUK JieBe OBapujajiHe BeHe 6uia je 71,2%
Ha 5 MM, 83,3% Ha 6 MM, 81,8% Ha 7 MM u 75,8%
Ha 8 MM [11].

Rocio  Garcia-Jimenez u gp. cy
JU3ajHUpAJM  yJATPAa3By4HU  TNPeIUKTHUBHHU
Mozes 3a ugeHtudukanujy [IBKC 3acHoBaH Ha
IPUCYCTBY KapJIMiyHe BeHe WJIM BeHCKOT
IJeKcyca pAuMeHsuje oA 8 MM uau  Behe,
uaeHtudukoBanux ca TBY, koju Moxe
npeaBusietd 79% mnanujenata ca [IBKC, ca
JLo6pUM BpeJIHOCTHMa CEH3UTUBHOCTHU
(86,05%) wu cnenuduuHoctu (66,67%). C
003MpPOM Ha HEroBy jeJHOCTAaBHOCT, Koja
yKJ/by4dyje caMo jeJilaH llapameTap, 0Baj MOJeJl ce
YUHU U3BOJJ/bMBOM a/JTEPHATHUBOM, 32 PAa3/JIUKYy
0/l IPeJUKTUBHUX MoOJesa KOjU Cy NMPEeTXO0JHO
npegsaraiu [12]. Labropoulos u gp cy 2017.
rojliHe U3BeCTWJIM O CTaHJapJu3alUju U
TeXHULU [IPUMeHe YJITPa3ByKa y AWjarHOCTUIIU
[IBKC TpaHcabmoMuHaIHUM npucTynom [13].

Komnjyrepcka  Ttomorpaduja  (LT)
oMoryhaBa CHUMame y NONpPeYHUM IpecelMa
M Tpenu3Hy aHATOMCKYy  BHU3yajau3alujy.
MarHeTHa pe3oHaHua (MP) kapauue moxe ja
00e30e1 OoJINYaH KBAaJIUTET CJIUKE U BUCOKY
pe3soayuuvjy u 3a pasauky og LT-a, MP He
yK/bydyje ymoTpeby 3padyema U MOXe ce
0e30e/lHUje  KOPUCTHUTH  KOJA  JKeHa Yy
penpoiyKTUBHO]j Jo6Hu. JujarHocTU4YKHU
kputepujymu 3a LUT u MPU koje npenopyuyjy
Coakley u fp. yk/bydyjy HOCTOjarbe HajMame
YeTUPH UIICHJIaTepaJIHe KpHUBy/aBe
napayTepvHe BeHe Ppas/IMuYUTOT  Kaaubpa,
HajMame jeJHy BeHy NpeYHUKa >4 MM WIH
NpeyHUK oBapujajHe BeHe >8 MM [14]. T u MP
ca KOHTPaCTOM WUJM 6e3 KOHTpacTa 06e36ehyjy
Jlo6py OCeT/bUBOCT Yy J[AUjalrHOCTHLM BeHCKe
uHcydunujennuje. Osman U Ap. Cy U3BECTUIH
ocetspuBocT LIT-a o1 94,8% 1 MP oz 96% [15].

WHdopmanuje y Be3u ca IpOTOKOM KpO3
BeHe y MP Mory ce 06e36equTu KopulihemeM
MP TexHMKa Kao LITO Cy Manupama Op3HUHe
¢dasHor koHTpacta (Phase Contrast MRI) uau
Time Resolved MRA «koje mnpyxajy TauHe
HHboOpManuje, 1a JIK je MPOTOK Yy OBapHjaHO]
BeHM aHTepOrpaZilaH WM peTporpajiaH. Yang u
ap. cy ymnopeaunaun Time Resolved MRA ca
KOHBEHIIMOHAJHOM BeHorpadujoM. Pesynrtatu
cy nokasasnu Aa je Time Resolved MRA oasinyan
HEVMHBAa3WBHU JAUjarHOCTUYKHU asat 3a [IBY, jep
HUje OWJO 3HauyajHe pasauke  usMmebhy
KOHBeHLIMOHA/MIHe BeHorpadwuje u Time Resolved
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MRA 3a ojgpebuBame HHBOA OBapHjaJHOT
BeHCKOT peduiykca [16].

Jlanapockonuja HuUje fo6pa MeToja y
JleTeKIMju BapUKO3WTeTa KapJulle U OHa je
HeraTuBHa KoJ 80%-90% mnanujenata ca [IBKC
jep 3axteBa TpeHAe/NeHOYpPr-oB IMOJIOXKA] U
vHCydIanMjy yr/beH-AUOKCHJA ca noBehameM
WHTpanepuTOHEeaJHOT MPUTUCK], KOju
KOMIpUMYyje (M 4eCTO NPUKPHUBA) BapHUKO3UTET
kap/aune. MehyTuM, sanapockonuja omoryhasa
BU3ya/M3alMjy JpPYyTHX y3pOKa XPOHHUYHOT
KapJIM4HoTr 60.J1a [2].

TpaHckaTeTepcka BeHoTrpadwuja u gabe
OCTaje 3JIaTHU cTaHZaph 3a aujarHosy [IBKC.
[lomTo ce pagu O WHBA3WBHO] NpOLEAYDH,
Tpebasio O6U je pesepBHCATH 3a NALUjeHTe KOJ,
KOjUX TIPpeTXOJHW HajJasu HeWHBA3WBHUX
MMHUIIMHT MeTOJla HHUCYy KOHAa4HU HWJIH KOJ
nalyjeHaTa KoJi KOjuX ce IJIJaHUpa UHTepBeHTHaA
Tepanuja emb6osm3auujoMm [15]. BeHorpaduwuja
ycMepeHa KaTeTepoM ce U3BOJAU yBohemeM
KaTteTepa o jyryJapHe, 6paxujajiHe WJIH
deMopasHe BeHe [0 peHajiHe, OBapHjaJHe,
3ajeJHUYKe MWJIMjayHe U YHyTpallle UJIMjayHe
BeHe M yOpHU3TraBambeM KOHTPACTHOI CpeJCTBa.
OBa TexHMKa MOXe Ja Mepu TpajujeHTe
NPUTHCKA, LITO MpY’Ka JparoueHe nHGopManuje
0 CTelleHy NaToJIOTHje KapJIUYHUX BEHa, U MOXe
Ja 1npyxud Mopdosouike uHOpMaLUje O
BeHaMa. M3Bogu ce y aMOGy/JaHTHOM peXHUMYy,
6e3 mnoTpebe 3a XocnuTaausaunujoM. [1aBHa
NpeJHOCT OBe AUjarHOCTHMYKe NpolLeAaype je y
TOMe IUTO je Moryhe H3BPIIUTH TpPETMaH ¥y
HWCTOM NOCTYNKy. [JIaBHM NpPOTOKOJ NOYUIE
KaTeTepH3anujoM JeBe 6yOpexHe BeHe, ca
HMCTOBPEMEHHUM MepeweM IrpajijeHTa NPUTHCKA
3a UCIIMTHBamwe CUHApPOMa opauduha. 3aTUM ce
KaTeTep NoMepa y JieBy UJIHjauHy BeHY, Aa 6u ce
ypaguiao ucto 3a Mej TapHepoB CHHJpOM.
HakoH Tora ce uctpaxyjy oBapujajHe BeHe U Ha
Kpajy yHyTpallbe uinjayHe BeHe [17].

Benorpadcku JAHWjarHOCTUYKHU
KpPUTEpUjyMHU 3a HeKOMIIeTeHTHe KapJH4He
BeHe YKJby4yjy NpeYyHUK OoBapHjajiHe BeHe >10
MM; KOHTecTHja OBapHja/iHUX, MeJBUYHUX,
ByJIBOBarMHaJIHUX BeHa U  peTporpajgHo
nymeme [5].

Tperman
KoHsepBaTuBHU TpeTMaH
MmegukaMeHTMa 3a [IBKC je orpaHuyeH c
063MpOM Ja joll yBeK HeAOCTajy MNojanu o
JAYyropoYHOj ePpUKACHOCTH.
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Ultrasound parameters that can be
evaluated include: internal diameter of the
largest pelvic vein (right and left), maximum
diameter of the largest venous plexus (right
and left), dilation and low velocity or reversed
flow in the ovarian veins during Valsalva,
enlargement of arcuate veins (vv. arcuate) in
the myometrium, presence of crossed veins,
maximum diameter of crossed veins in the
myometrium, uterine volume, volume of the
right and left ovary, and presence of polycystic
ovaries (PCO).

The threshold for ovarian vein
dilatation remains controversial, with
different authors defining it between 5 and 8
mm. According to Park et al, the positive
predictive value for a threshold diameter of
the left ovarian vein was 71.2% at 5 mm,
83.3% at 6 mm, 81.8% at 7 mm, and 75.8% at
8 mm. [11].

Rocio Garcia-Jimenez et al. designed
an ultrasound predictive model for identifying
PVCS based on the presence of a pelvic vein or
venous plexus measuring 8 mm or more,
identified via transvaginal ultrasound (TVUS).
This model was able to predict 79% of
patients with PVCS, with good sensitivity
(86.05%) and specificity (66.67%). Given its
simplicity, relying on a single parameter, this
model appears to be a feasible alternative
compared to previously proposed predictive
models [12]. Labropoulos et al. (2017)
reported on the standardization and
technique of ultrasound application in PVCS
diagnosis using a transabdominal approach
[13].

Computed tomography (CT) allows
imaging in cross-sections and precise
anatomical visualization. Magnetic resonance
imaging (MRI) of the pelvis provides excellent
image quality and high resolution, and unlike
CT, does not involve radiation, making it safer
for women of reproductive age. Diagnostic
criteria for CT and MRI proposed by Coakley
et al. include the presence of at least four
ipsilateral tortuous parauterine veins of
varying calibers, at least one vein with a
diameter >4 mm, or an ovarian vein diameter
>8 mm [14]. Both contrast-enhanced and non-

contrast CT and MRI provide good sensitivity
in diagnosing venous insufficiency. Osman et
al. reported a sensitivity of 94.8% for CT and
96% for MRI [15].

Flow information in the veins can be
obtained using MRI techniques such as phase-
contrast velocity mapping (Phase Contrast
MRI) or Time-Resolved MRA, which provide
accurate information on whether flow in the
ovarian vein is antegrade or retrograde. Yang
et al. compared Time-Resolved MRA with
conventional venography, showing that Time-
Resolved MRA is an excellent non-invasive
diagnostic tool for pelvic venous insufficiency,
with no significant difference compared to
conventional venography in determining the
level of ovarian venous reflux [16].

Laparoscopy is not effective in
detecting pelvic varices and is negative in 80-
90% of PVCS patients because it requires
Trendelenburg  positioning and  CO,
insufflation, which increases intra-abdominal
pressure and compresses (often masking)
pelvic varices. However, laparoscopy allows
visualization of other causes of chronic pelvic
pain [2].

Transcatheter venography remains
the gold standard for PVCS diagnosis. As an
invasive procedure, it should be reserved for
patients whose non-invasive imaging findings
are inconclusive or for those planned for
interventional embolization therapy [15].
Catheter-directed venography is performed by
inserting a catheter via the jugular, brachial,
or femoral vein to the renal, ovarian, common
iliac, and internal iliac veins, followed by
contrast injection. This technique allows
measurement of pressure gradients, providing
valuable information about the severity of
pelvic venous pathology, as well as
morphological assessment of the veins. The
procedure is wusually performed on an
outpatient basis without hospitalization. A key
advantage is that treatment can be performed
in the same session. The main protocol begins
with catheterization of the left renal vein,
simultaneously measuring the pressure
gradient to assess Nutcracker syndrome. The
catheter is then moved to the left iliac vein to
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XOpMOHCKe Tepanuje Koje UHXHUOHUPA]y
byHKIHjy jajHHUKa, Kao IITO cy
MeJpoKcunporectepoH amneratr (MIIA) wu
AroHUCTH rOHaJ0TPONUH-0cA06ahajyher
xopmoHa (['HPX), mnokasane cy uU3BecHy
ebukacHocT, anu je Tepamuja 6usia mpaheHa
O6pojHHUM Hexe/beHUM edeKTUMa. YmnoTpeba
JUXUJpOeproTaMMHa je I[0Kasaja HW3BECHY
edUKacHOCT y cCMamewmy Oosa aad je
ebUKacHocT 6OuJa TpoJiasHa y3 M0OjaBy
Hexxe/beHUX edekaTta. Takobhe, HecTepoUAHH
AHTUHUHOQJIAMAaTOPHU JIEKOBH MOTY Ja CMambe
CUMIITOME, aJIM He IONPHUHOCe u3jedemy [2].

MukpoHH3oBaHa npeuniihena
dJyaBoHOUIHA dpaknuyja (MIIO D),
BEHOAKTUBHU JIeK, UCTPaKHUBaIu cy Simsek u
ap., Tsukanov u ap. u Gavrilov u ap. CBu
UCTpakuBauu cy nokasaiau ga 1000 mr MIIOD
JIHEBHO CMambyje TEeXHHY KapJUYHUX CUMITOMA
Kao IITO Cy 0O0JI, TeXXKMHA U OTHUIAHEe BEJTHUKUX
ycaHa ycJeZ, NpPOULIMPEHHMX BeHa KapJiule
[18,19,20]. Topen Tora, [laBpusoB wu [Jp.
NOKasaJu Ccy Ja JBOCTpyKa josa MIIDP®-a
(1000 Mr gBa myTa JAHEBHO) y NPBOM Mecely
Jleyerwa 06e36ehyje Gpke pellaBambe CUMITOMA
[21].

Komnpecnja je jeaHa of TepamnujCcKUxX
onuuvja KoHsepBaTUBHOr TpeTMaHa I[IBKC. ¥
CTyJAUjU KOjy cy crnpoBesd ['aBpujioB U cap.
Komnpecujcku 1wopl kopuinheH 2 Hezesbe
CMamkHO je XPOHUYHU 6o y KapJHULHY,
JucnapeyHujy u HejarogHocT koJ 81,3%
nanvjeHarta. Takobe cy cMamWIM TEXUHY H
oTuLame Hory. MehyTuM, OHUM HHUCY HUMaIH
yTHLdja Ha KJMHUYKE CHUMIITOME MPOIIUPEHUX
BeHa ByJiIBe. Y TpylU Koja je KOpPUCTUJIA
eJaCTUYHe 4Yapane HHje NpuMeheHO KJIMHHUYKO
no6oJblamkbe UK Mo60/blIalkbe BEHCKe JApeHaxe
[22].

HekoHzepBaTUBHHU TpeTMaH ou
noApasyMeBao XMPYpPLIKO Jedyelme Kao U
MUHMMaJHO  WHBA3WBHY  eHJ0BAaCKyJapHY
Tepanujy. PaHuje cTyguje cy u3BellTaBaje O
peceKHju BeHe JIeBOT jajHUKa, XUCTePEKTOMUjU
ca yYHWIaTepaJJHOM WJM  OujaaTepasHOM
aJHEKCEKTOMHjOM Kao MeToJama Jieuewa [IBKC.
MebyTuM, oHe <Ccy wuMajie BeJHKy CTOINy
penuAnBa, pe3uyasHa 00J Ce MojaB/bHUBaIa
JloCTa 4ecTo a NoBe3aHe Cy ca AyKUM 60paBKOM
y 60JIHUIM 1 BehUM MOpPTaJUTETOM y Nopehewny
ca eH/I0BaCKyJ/JIapHOM TepamnujoM.

y pPaHOMHU30BaHO]j KOHTPOJIHO]j
cTyauju  kKojy cy cmnpoBeau Chung wu gp.
eMboJiM3aldja BeHe jajHMKa 6usia je 3HA4YajHO
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edpukacHuja of, XUCTEPEKTOMHUje ca
yHUJIaTepaJHOM WIn 6uIaTepasHOM
casinMHroopopekTomMujoM 12 Mecel HaKOH
TpeTMaHa [23].

[IpBu omnuc eMboJiM3aluje Kao
TpermaHa 3a [IBKC o6jaBuo je 1993. ropgune
EnBapac. I[lpema /[lpymTBy 3a BacKyJapHY
XUPYPrujy U AMepUYKOM BeHCKOM Gopymy,
eMboJsiM3anyja ce TMpenopydyyje ca HHUBOOM
nokasa 2b 3a siedewse [IBKC [17]. EM6osM3anuja
ce O0OMYHO M3BOAM HAKOH HeyCHelHor
MeJJUKaMeHTHOT TpeTMaHa a/ju Ce CBe BHUIIe
KOpPUCTH Kao npuMapHu TperMmaH 3a [IBKC.
WHpukanuje 3a eM60oJiM3alyjy ce PasUKYjy ¥
pa3/IMYUTHUM y6JMKanHUjaMa ajJu ce TeHepaJHo
eMmbosiM3alMja Ipenopydyyje KoJi >KeHa ca
XpOHUYHUM  MeJBUYHUM  6GoJIOM  H/WIM
JUCIIApeyHHUjoM, KOJ, JeHa ca TellKUM
JabujaJHUM, NepuHeaJHUM BapUKO3UTETUMA
WM BapUKCMMa [JOWUX eKCTpeMHUTeTa Y3
06aBe3Hy  J0Ka3aHy  NeJIBUYHY  BEHCKY
WHCYyULHjeHIIH]jY, 06UYHO notBpheny
BeHorpadujom. 360r cjabor nperno3HaBamba OBe
60J1eCTH, He TOCTOjU AePUHUTHBAH NPOTOKOJI
eHgoBackysapHor Jsedewa [IBKC. U TexHuka,
Kao IITO je MECTO MHTPABACKYJIapHOT NPUCTYIA,
Y MaTepHjau KOju ce KOPUCTe 32 eMb60oJIM3aLujy
Kao IITO Cy CKJEpPO3aHTH, KaJleMOBHU U YelOBH,
Bapupajy y nybJyMkKauujamMa Ha OBy TeMmy [2].
TpajHo KJIMHUYKO no6oJbllame HaKOH
embosm3anuje Kpehe «ce y pas/IMYUTUM
ctyamjama of 47 fo 100% [2]. Jow yBek ce Boau
JlebaTa 0 TOMe KOJIMKO BeHa Tpeba Ja 6yze
embosmcaHo. Pa3iumka HUje  CTAaTUCTUYKH
3HayajHa y mopehbewy yHuUJIaTepajHe U
6unaTepanHe eMmbosn3anuje. Heku kJMHU4YApU
COpoBOJie CaMO jeJHOCTpaHy eMOO0JIM3aLUjy
BeHa jajHUKa, JOK JAPYru CIpOBOJEe INOTNYHY
eMmb6osm3anyjy [2].

Kaja je nmnpucyTHa cTeHO3a, Koja
npeJCTaB/ba XeMOJUHAMCKY 3Ha4ajaH MpobJieM,
Tpeba MpeJy3eTH OTKJamambe ONCTpyKuuje. Y
TOM CJy4yajy ce MOXe CTEeHTHpaTH JieBa
3ajeJHUYKa WiMjadyHa BeHa Ko Mej TapHepoBor
CMHJpoMa WJIM JeBa OybOpexHa BeHa KOJ
CHMHJIpoMa opauryrha Kao ¥ CBako APyro MecTo
ONCTPYKLMje KapJU4YHHUX BeHa JOCTYIIHO
kaTeTepy. CTeHTUpame JieBe 6yOpexHe BeHe je
MI0OBE3aHO Ca BUCOKUM PU3UKOM O MUTpaluje
CTeHTa y IIyNJby BeHY M cplie 360r KpaTke
JyKMHe BeHe M IpoMeHe NpeyHHUKa BeHe Kaja
NalMjeHT TNPOMEHH TMO0JIoKa] WJIM U3BpLIM
BascasBuH MaHeBap [24]. Hajehu pusuk of
Heycllexa eHJI0BACKyJIADHOT CTeHTHpama je
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evaluate May-Thurner syndrome. Non-conservative treatment includes

Subsequently, the ovarian veins are assessed,
followed by the internal iliac veins [17].

Venographic diagnostic criteria for
incompetent pelvic veins include an ovarian
vein diameter >10 mm; congestion of ovarian,
pelvic, vulvovaginal veins; and retrograde
filling. [5].

Treatment of Pelvic Venous
Congestion Syndrome (PVCS)

Conservative (Medical) Treatment

Medical management of PVCS is
limited, as long-term efficacy data are lacking.
Hormonal therapies that inhibit ovarian
function, such as medroxyprogesterone
acetate (MPA) and gonadotropin-releasing
hormone (GnRH) agonists, have shown some
efficacy, but their use is associated with
multiple side effects. Dihydroergotamine has
demonstrated temporary pain relief, but its
effects are transient and accompanied by
adverse events. Nonsteroidal anti-
inflammatory drugs (NSAIDs) may alleviate
symptoms but do not address the underlying
condition [2].

Micronized purified flavonoid fraction
(MPFF), a venoactive drug, has been
investigated by Simsek et al,, Tsukanov et al.,
and Gavrilov et al. All studies showed that
1000 mg of MPFF daily reduces the severity of
pelvic symptoms such as pain, heaviness, and
vulvar swelling due to pelvic varices
[18,19,20]. Gavrilov et al. also demonstrated
that doubling the dose (1000 mg twice daily)
in the first month accelerates symptom
resolution [21].

Compression garments are another
conservative treatment option. In a study by
Gavrilov et al,, wearing compression shorts for
2 weeks reduced chronic pelvic pain,
dyspareunia, and discomfort in 81.3% of
patients. They also reduced leg heaviness and
swelling. However, there was no effect on
clinical symptoms of vulvar varices. Elastic
stockings did not show clinical improvement
or enhanced venous drainage [22].

surgical intervention and minimally invasive
endovascular  therapy. Earlier surgical
approaches, such as left ovarian vein resection
or hysterectomy with unilateral or bilateral
adnexectomy, were associated with high
recurrence rates, residual pain, longer
hospital stays, and higher morbidity
compared to endovascular approaches.

In a randomized controlled trial by
Chung et al,, ovarian vein embolization was
significantly more effective than hysterectomy
with  unilateral or bilateral salpingo-
oophorectomy 12 months post-treatment
[23].

The first report of embolization as a
treatment for PVCS was published by Edwards
in 1993. According to the Society for Vascular
Surgery and the American Venous Forum,
embolization is recommended with a 2B level
of evidence for PVCS treatment [17].
Embolization is wusually performed after
unsuccessful medical therapy but is
increasingly used as a primary treatment.
Indications generally include women with
chronic pelvic pain and/or dyspareunia,
severe labial or perineal varices, or lower limb
varices, with confirmed pelvic venous
insufficiency, typically verified by venography.

There is no standardized protocol for
endovascular PVCS treatment. Techniques,
vascular access sites, and embolic materials
(sclerosants, coils, plugs) vary across
publications [2]. Clinical improvement after
embolization ranges from 47% to 100% in
different studies [2]. The debate continues
over whether unilateral or bilateral
embolization should be performed; some
clinicians perform only unilateral ovarian vein
embolization, while others perform complete
bilateral embolization [2].

If a hemodynamically significant
stenosis is present, it should be corrected.
This may include stenting the left common
iliac vein in May-Thurner syndrome or the left
renal vein in Nutcracker syndrome, as well as
any other catheter-accessible site of pelvic
venous obstruction. Stenting of the left renal
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OKJIy3Hja CTEHTA, a Tpajalbe aHTUTPOMOOTHUYKE
Tepalnuje Iocje Impoueaype Bapupa usMmebhy
ctyauja [2].

Komniukanuje IIlepKyTaHe
eMboJiM3anje cy 06MYHO peTKe U Ge3omacHe.
To yk/bydyje a/ieprujcKy peakuujy, XeMaTOM Ha
MeCTy NyHKIMje, JIOKaJHU TpoM6odie6UuTHUC,
nepdoparnuja KpBHOT cyza, MUTpaLujy
eMOOJIMYKOT CpeJiCTBa Kao U IIOHaB/bakbe
cumnroma. Cumnromu I[IBKC-a ce Mmory noHoso
M0jaBUTH HAKOH eM00J/iM3alikje BeHe jajHUKaA U3
JPYTUX  TOpUTOKa y  BEHCKOj MpexHu.
[TocTeMb0M3a1MjCKU CUHAPOM Ce MOXKE jaBUTH
kog 20% nmnauujeHata. Kapakrepuiie ce
HojayaHUM 60JI0M Y KapJIUIY, XUIIEPTEPMHUjOM H
oceT/buBOlIhy OKO eM00JM30BaHe BeHe, a
00MYHO ce moBjaayu mnpumeHom HCAWUJI-a.
[loTeHyyjaJHO oOllacHa KOMILIMKaLMja MOXe
OUTH MHUTpalMja COHpaje WJIM BaCKyJapHOT
yemna y miayhHy aprtepujy. Mehytum, o6udHo ce
YCIIEeIHO YKJ/Iamka eH0BaCKyJIapHo [2].

3AK/bYYAK

[IBKC je 4yecT y3pOYHHK XPOHHUYHOT
HeJIBUYHOT 60J1a KOJ| )KeHa aJli ce 0Baj CUHJPOM
360r HeJOBOJ/bHOI II03HaBama YeCcTo He
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[perno3Haje U OCTaje HeAUjalrHOCTUKOBAH.
CUMITOMU MOTY GUTH HecneUUPUUYHU U 4YECTO
ce notuewyjy. AujarHoctuka I[IBKC je Beoma
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Jomr yBek HeJocCTajy ryobasHO mNpuxBaheHU
JWjarHOCTUYKK aJITOPUTMH Koju omoryhagajy
00jekTUBHY naujarHo3y. C o063upoM [Ja ce
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vein carries a high risk of migration to the
vena cava and heart due to the vein’s short
length and diameter changes during posture
changes or Valsalva maneuvers [24]. The main
risk of endovascular stenting failure is stent
occlusion. Duration of post-procedural
antithrombotic therapy varies between
studies [2].

Complications are generally rare and
minor, including allergic reactions, puncture
site hematoma, local thrombophlebitis, vessel
perforation,  embolic = migration, and
recurrence of symptoms. PVCS symptoms may
recur after ovarian vein embolization due to
reflux from other venous tributaries. Post-
embolization syndrome occurs in
approximately 20% of patients and is
characterized by increased pelvic pain, low-
grade fever, and tenderness around the
embolized vein, wusually managed with
NSAIDs. A potentially serious complication is
migration of the coil or vascular plug to the
pulmonary artery, which is typically
successfully retrieved endovascularly. [2].
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Sazetak:Najveci broj torzija jajnika vida se u reproduktivnhom periodu, negde oko 71%, ali se javlja i
kodfetusa i neonatusa, premanarhalnih devojcCica, kod trudnica kao i kod Zena u postmenopauzi. Dok je
prava incidenca torzije ipak nepoznata, podaci govore da je torzija uzrok 2,7% hirurskih intervencija, pa
spada u peto najCesce stanje koje zahteva urgentnu operaciju. Da bi smo razumeli kako dolazi do torzije,
moramo razumeti anatomiju potpornih veza materice i jajnika. Jajnik je mobilna stuktura sama po sebi,
suspendovana za karlicni zid infuldibulopelviénim ligamentom i za matericu uteroovarijalnim
ligamentom. Torzija nastaje usled parcijalne ili kompletne rotacije adneksalnih potpornih struktura, koja
rezultira parcijarnom ili kompletnom opstrukcijom krvotoka u jajniku i dovodi do ovarijalne ishemije koja
rezultira nekrozom, lokalnom hemoragijom i gubitkom funkcije. Torzija moZe nastati kod zena svih
reproduktivnih starosnih dobi, ali najveci procenat ovarijalnih torzija deSava se ipak kod Zena u
reproduktivnom periodu sa prisutnim adneksalnim promenama poput funcionalnih cisti na jajniku i
benignih tumora. Najces¢i simptom je bol koji moZe biti pra¢en mucninom i povracanjem. Fizickim
pregledom otkrivamo subfebrilnost, abdominalnu osetljivost, abdominalnu bol i pelvi¢nu adneksalnu
masu. Postavljanje dijagnoze ovarijalne torzije naj¢es¢e zahteva kombinaciju anamnestickih podataka,
klinickog pregleda i imidzing metoda. Rana dijagnoza i hirurska terapija su neophodne kako bi zastitile

ovarijalnu i tubarnu funkciju i prevenirale ozbiljniji morbiditet.
Kljuéne reci: Torzija jajnika, ovarijalna cista, benigni tumor, akutni abdomen

UvoD

NajcesSca stanja koja dovode do akutnog
bola u ginekoloskoj praksi predstavljaju
ektopitne trudnoce, pelvicna inflamatorna
bolest, ruptuirane ovarijalne ciste, torzija jajnika,
torzija i degeneracija uterinog lejomioma i
spontani pobacaji. Najveéi broj torzija jajnika
vida se u reproduktivnom periodu, negde oko
71% [2], ali se javlja i kod fetusa i neonatusa,
premanarhalnih devojcica, kod trudnica kao i
kod Zena u post menopauzi. Dok je prava
incidenca torzije ipak nepoznata, podaci govore
da je torzija uzrok 2,7% hirurSkih intervencija,
pa spada u peto najceSc¢e stanje koje zahteva
urgentnu operaciju [2]. Druga studija nalazi da je
15% operisanih adneksalnih masa u torziji [3].
Postavljanje pravovremene dijagnoze od znacaja
je kako za oCuvanje funkcije jajnika tako i za
prevenciju sledstvenih komorbiditeta.

PATOGENEZA I FAKTORI RIZIKA
Da bi smo razumeli kako dolazi do
torzije, moramo razumeti anatomiju potpornih

veza materice i jajnika. Jajnik je parni
intraperitonealni organkoji ima dve osnovne
uloge. Prva je produkcija polnih hormona, druga
je stvaranje i oslobadanje oocite u toku procesa
ovulacije 1 stvaranje zutog tela koje Ce
obezbedivati dovoljnu hormonsku stimulaciju
najranijoj trudno¢i do uspostavljanja funkcije
same placente. Ono $to je specifi¢no i impresivno
kod jajnika je da jajnik moZe uvecavati svoju
zapreminu viSe stotina puta u toku
reproduktivnog perioda Zene, bez patoloskih
klinickih manifestacija [4]. Jajnik je mobilna
stuktura sama po sebi, suspendovana za karli¢ni
zid infuldibulopelvi¢nim ligamentom (koji se jo$
naziva i suspenzorni ligament jajnika) kroz koji
prolazi arterija ovarica i1 za matericu
uteroovarijalnim  ligamentom  (ligamentum
ovarium proprium) kroz koji prolazi ovarijalna
grana arterije uterine. Osim suportivne uloge,
ovi ligamenti imaju i nutritivnu ulogu jer kroz
njih prolaze odgovarajuéi krvni sudovi za jajnik
obezbeduju¢i jajniku dvostruku vaskularizaciju
[5]. Torzija nastaje usled parcijalne ili kompletne
rotacije adneksalnih potpornih struktura, pri

Adresa autora: Natasa M. Jankovi¢, Dom zdravlja Pirot, Sluzba za zdravstvenu zastitu zena, Pirot,Srbija

WWW.tMg.org.rs E-mail: natasa.jankovic1984@gmail.com

Rad primljen: 15.04.2025. Rad prihvacen: 30.09.2025.. Elektronska verzija objavljena: 25.11.2025.



TIOVIOK
‘MEDIC°AL
G’AZETTE

Vol. 50 (2025) No.3&4 Review article

OVARIAN TORSION - review paper
Natasa M. Jankovié¢ (1), Milo$ ]. Jankovi¢ (2), Sanja Dimitrijevi¢ (3)

1) PIROT HEALTH CENTER, WOMEN’S HEALTH CARE SERVICE; 2) DEPARTMENT OF INTERNAL
MEDICINE, GENERAL HOSPITAL PIROT; 3) CENTER FOR GYNECOLOGY AND HUMAN REPRODUCTION,
MILITARY MEDICAL ACADEMY BELGRADE

Summary: The largest number of ovarian torsions is seen in the reproductive period, around 71%, but it
also occurs in fetuses and neonates, premenarchal girls, pregnant women, and postmenopausal women.
Although the true incidence of torsion is still unknown, data show that torsion accounts for 2.7% of
surgical interventions, making it the fifth most common condition requiring emergency surgery. To
understand how torsion occurs, we must understand the anatomy of the supporting structures of the
uterus and ovaries. The ovary is a mobile structure in itself, suspended from the pelvic wall by the
infundibulopelvic ligament and attached to the uterus by the utero-ovarian ligament. Torsion occurs as a
result of partial or complete rotation of the adnexal supporting structures, which leads to partial or
complete obstruction of ovarian blood flow, resulting in ovarian ischemia, which leads to necrosis, local
hemorrhage, and loss of function. Torsion can occur in women of all reproductive ages, but the highest
percentage of ovarian torsions occurs in women in the reproductive period with adnexal changes such as
functional ovarian cysts and benign tumors. The most common symptom is pain, which may be
accompanied by nausea and vomiting. Physical examination may reveal low-grade fever, abdominal
tenderness, abdominal pain, and a pelvic adnexal mass. Diagnosing ovarian torsion usually requires a
combination of medical history, clinical examination, and imaging methods. Early diagnosis and surgical
treatment are essential to preserve ovarian and tubal function and to prevent more serious morbidity..
Keywords: Ovarian torsion, ovarian cyst, benign tumor, acute abdomen

INTRODUCTION

The most common conditions that lead
to acute pain in gynecological practice include
ectopic pregnancies, pelvic inflammatory
disease, ruptured ovarian cysts, ovarian torsion,
torsion and degeneration of uterine leiomyomas,
and spontaneous miscarriages. The largest
number of ovarian torsions is seen in the
reproductive period, around 71% [2], but it also
occurs in fetuses and neonates, premenarchal
girls, pregnant women, and postmenopausal
women. Although the true incidence of torsion is
still unknown, data show that torsion accounts
for 2.7% of surgical interventions, making it the
fifth most common condition requiring
emergency surgery [2]. Another study found
that 15% of surgically treated adnexal masses
are in torsion [3]. Timely diagnosis is important
both for preserving ovarian function and for
preventing subsequent comorbidities..

PATHOGENESIS AND RISK FACTORS

To understand how torsion occurs, we
must first understand the anatomy of the
supporting structures of the uterus and ovaries.

The ovary is a paired intraperitoneal organ with
two primary functions: the production of sex
hormones, and the development and release of
the oocyte during ovulation, as well as the
formation of the corpus luteum, which provides
sufficient hormonal support to early pregnancy
until placental function is established. What is
specific and remarkable about the ovary is that it
can increase its volume several hundred times
during a woman'’s reproductive period without
pathological clinical manifestations [4].

The ovary is a mobile structure,
suspended from the pelvic wall by the
infundibulopelvic ligament (also called the
suspensory ligament of the ovary), through
which the ovarian artery passes, and attached to
the uterus by the utero-ovarian ligament
(ligamentum ovarium proprium), through which
the ovarian branch of the uterine artery passes.
In addition to providing support, these
ligaments also serve a nutritive role, as the blood
vessels supplying the ovary run through them,
ensuring dual vascularization of the ovary [5].
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¢emu se jajnik i tuba rotiraju i oko
infundibulopelvicnog i oko uteroovarijalnog
ligamenta, rezultirajuci parcijarnom ili
kompletnom opstrukcijom krvotoka u jajniku
[6,7,8]. Tanki zidovi vena su podloZniji potpunoj
okluziji za razliku od miSi¢nih zidova krvnih
sudova arterija. Kontinuirani arterijski protok
bez venskog odvoda krvi dovodi do edema sa
vidljivim uvecanjem jajnika. Dalja vaskularna
kompresija dovodi do ovarijalne ishemije koja
rezultira nekrozom, lokalnom hemoragijom i
gubitkom funkcije [9]. Torkviraju se najcesce i
jajnik i tuba istovremeno, retko, mada moZe do¢i
i do torkvacije izolovano jajnika ili tube kada se
govori o parcijarnoj torziji. Takode su opisane
torzije koje podrazumevaju uvrtanje
paraovarijalne ili paratubarne ciste [6]. Desni
jajnik ces¢e podleze torziji od levog, moguce
zbog toga Sto je desni uteroovarijlani ligament
duzi od levog, a samo prisustvo sigmoidnog
kolona sprecava torziju sa te strane [8,10].
Takode je moguca i bilateralna asinhrona torzija
jajnika, ali ovi slucajevi su ipak retki [11]. Stepen
izraZenosti simptoma i morfoloskih promena na
jajniku zavisi dakle od vrste i stepena okluzije
krvnih sudova jajnika. S obzirom na anatomsku
gradu i nalaze iz klinicke prakse mogli bi
definisati rizikofaktore za adneksalnu torziju.
Dakle, veéa mobilnost jajnika udruZena je sa
torzijom koja se vida kod dece pre menarhe jer
imaju elenogirane infundibulopelvi¢ne veze. U
ovoj populacionoj grupi viSe od polovine
pacijentkinja ima morfoloski normalne jajnike.
Nakon ovog premenarhalnog perioda, ulaskom u
pubertet, usled skra¢ivanja infundibulopelvi¢nih
veza, i indcidenca ovarijalne torzije opada.
Riziko faktor kod premenarhalnih devojcica
moZe biti i prisustvo funkcionalne ciste ili
benignog tumora najceSce  teratoma i
cistadenoma [12,13,14]. Takode, opisane su
torzije ciste jajnika jo$ u fetalnom razdoblju
(ultrazvucéno se prati rast ciste i eventualno
sekindarne promene u njimapoput hemoragije,
kalcifikacija ili resorpcije) i kod neonatusa [15].

Najve¢i procenat ovarijalnih torzija
desava se ipak kod Zena u reproduktivhom
periodu sa prisutnim adneksalnim promenama
poput funcionalnih cisti na jajniku i benignih
tumora [8,9,16]. Maligni tumori i
endometrioti¢ne ciste su retko uzrok ovarijlnoj
torziji. U seriji prikaza slucajeva procenat
ovarijalnih maligniteta je opisan ispod 3%. To je
zato Sto ove promene izazivaju reakciju

www.tmg.org.rs

peritoneuma i stvaranje priraslica te fiksiraju
tumefakt i na taj nac¢in onemoguéavaju njegovo
pomeranje [17]. ViSe od 80% pacijenata sa
ovarijalnom torzijom ima ovarijalne mase preko
5 c¢m u prec¢niku. Velicina ovarijalne mase u
korelaciji je sa rizikom torzije. U seriji od 87
studija slucajeva ovarijalne mase su opisivane u
Sirokom rasponu od 3 do 30cm,prose¢no oko
9,5cm [18]. Oko 10-22% torzija jajnika deSava se
u trudnodi. Incidenca je nesto veca od 10-17
nedelje gestacije sa ovarijalnim masama veéim
od 4cm. Ovulacija, korpus luteum, indukcija
ovulacije u tretmanu infertiliteta moze
prouzrokovati sindrom ovarijalne
hiperstimulacije sa multiplim velikim cisti¢nim
promenama na jajnicima koje su sklone torziji.
Sindrom policisti¢cnih jajnika takode je rizik
faktor [19]. Sa druge strane, kod pacijentkinja
koje su imale neku hirursku proceduru
incidenca ovarijalne torzije je oko 2-15% i tada
je u pitanju strangulacija ovarijalne peteljke oko
prisutne priraslice.Opisana je irecidivantna
torzija, odnosno, studije su pokazale da osobe
koje su jednom imale torziju jajnika pod veéim
su rizikom za nastanak i istog - ,salvage ovary" i
torzije drugog jajnika [8].

Klini¢ka prezentacija i klini¢ki nalaz

Ovarijalna torzija usled prisustva
adneksalne mase izaziva razlifite simptome i
znake i klinicku prezentaciju. Najce$¢i simptom
je akutni i oStar bol u predelu donjeg abdomena
ili male karlice pra¢en povra¢anjem i mu¢ninom
(70%) kod Zena u reproduktivnom dobu, u
prisustvu adneksalne mase ili uvecanih jajnika
kod PCOS ili ovarijalne hiperstimulacije, ili kod
Zena sa anamnezom predhodne torzije jajnika
[17,18,20]. Neke pacijentkinje imaju samo osecaj
mucnine bez povra¢anja. Abdominalni bol je
najce$c¢e intermitentnog karaktera u vidu kolika
sa postepenim pojaCavanjem i smanjenjem bola,
mada moZe biti i kontinuiran. Bol nastaje
sekunadrno usled okluzije vaskularne peteljke i
refraktaran je na analgetike. Iridira u ingvinalni
predeo ili regiju boka. Premenarhalne
pacijentkinje mogu prijavljivati difuzni bol u
stomaku jer je njima tesko da lokalizuju bol,i kod
njih ¢e najeséa  simptomatologija  biti
povracanje u odsustvu adneksalne promene -
radi se o vagalnoj refleksnoj reakciji usled
nadraZaja peritoneuma. Kod neonatusa torzija ¢e
se manifestovati odbijanjem hrane, distenzijom
stomaka, povracanjem i iritabilnos¢u. Ovarijalna
torzija bez infektivne patologije moze biti
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Torsion occurs as a result of partial or

complete rotation of the adnexal supporting
structures, during which the ovary and fallopian
tube rotate around both the infundibulopelvic
and utero-ovarian ligaments, resulting in partial
or complete obstruction of ovarian blood flow
[6,7,8]. The thin walls of the veins are more
prone to complete occlusion compared to the
muscular walls of arterial vessels. Continuous
arterial inflow without venous outflow leads to
edema with visible ovarian enlargement. Further
vascular compression results in ovarian
ischemia, leading to necrosis, local hemorrhage,
and loss of function [9]. Most often, both the
ovary and the fallopian tube undergo torsion
simultaneously, although isolated torsion of the
ovary or tube may occur, referred to as partial
torsion. Torsion involving paraovarian or
paratubal cysts has also been described [6]. The
right ovary is more frequently affected than the
left, possibly because the right utero-ovarian
ligament is longer, and the presence of the
sigmoid colon prevents torsion on the left side
[8,10]. Bilateral asynchronous ovarian torsion is
also possible, though rare [11]. The severity of
symptoms and morphological ovarian changes
depends on the type and degree of vascular
occlusion. Based on anatomical features and
clinical findings, we can define risk factors for
adnexal torsion. Greater ovarian mobility is
associated with torsion in premenarchal girls,
who  have elongated infundibulopelvic
ligaments. In this population, more than half of
patients have morphologically normal ovaries.
After this premenarchal period, with puberty,
the incidence of ovarian torsion decreases due to
shortening of the infundibulopelvic ligaments.
Risk factors in premenarchal girls may also
include the presence of functional cysts or
benign tumors, most commonly teratomas and
cystadenomas [12,13,14].
Ovarian torsion has also been described in the
fetal period (ultrasound may monitor cyst
growth and secondary changes such as
hemorrhage, calcifications, or resorption) and in
neonates [15].

The highest percentage of ovarian
torsions occurs in women of reproductive age
with adnexal changes such as functional ovarian
cysts and benign tumors [8,9,16]. Malignant
tumors and endometriotic cysts are rarely the
cause of ovarian torsion. In case series, the
percentage of malignant ovarian tumors
associated with torsion is reported to be below

3%. This is because such lesions cause
peritoneal reactions and adhesions that fix the
mass, thereby limiting its mobility [17]. More
than 80% of patients with ovarian torsion have
ovarian masses larger than 5 cm in diameter.
The size of the ovarian mass correlates with the
risk of torsion. In a series of 87 case studies,
ovarian masses ranged widely from 3 to 30 cm,
with an average of about 9.5 cm [18]. About 10-
22% of ovarian torsions occur during pregnancy.
The incidence is somewhat higher between the
10th and 17th weeks of gestation in the
presence of ovarian masses larger than 4 cm.
Ovulation, the corpus luteum, and ovulation
induction in infertility treatment may cause
ovarian hyperstimulation syndrome, with
multiple large cystic ovarian changes that are
prone to torsion. Polycystic ovary syndrome is
also a risk factor [19]. On the other hand, in
patients who have undergone a surgical
procedure, the incidence of ovarian torsion is
about 2-15%, typically due to strangulation of
the ovarian pedicle around an existing adhesion.
Recurrent torsion has also been described, and
studies show that individuals who have
experienced ovarian torsion once are at
increased risk of developing torsion again—
either of the same ovary (“salvage ovary”) or of
the contralateral ovary. [8].
Clinical presentation and clinical findings
Ovarian torsion caused by the presence
of an adnexal mass results in a variety of
symptoms, clinical signs, and presentations. The
most common symptom is acute, sharp pain in
the lower abdomen or pelvis, accompanied by
nausea and vomiting (70%) in women of
reproductive age, in the presence of an adnexal
mass or enlarged ovaries in PCOS or ovarian
hyperstimulation, or in women with a history of
prior ovarian torsion [17,18,20]. Some patients
experience only nausea without vomiting.
Abdominal pain is most often intermittent,
colicky in nature, with gradual intensification
and relief, although it may also be continuous.
The pain arises secondarily due to occlusion of
the vascular pedicle and is refractory to
analgesics. It may radiate to the inguinal region
or flank. Premenarchal patients may report
diffuse abdominal pain, as they often find it
difficult to localize the discomfort. In this group,
vomiting is the most common symptom in the
absence of adnexal pathology—this represents a
vagal reflex response due to peritoneal
irritation. In neonates, torsion may present with
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pracena i subfebrilno$¢u. Subfebrilnost se
objasnjava nekroti¢nim promenama u
torkviranom jajniku, javlja se kod 2-20%
pacijenata. Fizickim pregledom otkrivamo
subfebrilnost, abdominalnu osetljivost,
abdominalnu bol i pelviénu adneksalnu masu.
Dijagnosticki izazov dalje predstavlja i podatak
da 30% pacijenata narocito u premanarhalnom
periodu ne mora imati abdominalnu bol niti
abdominalnu osetljivost [17,18,21-24].

Dijagnoza

Postavljanje dijagnoze ovarijalne torzije
najces¢e zahteva kombinaciju anamnestickih
podataka, klinickog pregleda i imidzing metoda.
Prvi pristup pacijentu je fizikalni pregled i
uzimanje anamneze. Anamnesticki podaci mogu
ukazivati na skorasnju dijagnozu adneksalne
mase, rekurentni abdominalni bol, i
subfebrilnost. Kod dece starosti 2-14 godina sa
visokom senzitivnoscéu i pozitivnom
prediktivhom vredno$¢u moZe se primeniti Bolli
score. Bolli score podrazumeva samo Kklinicke
podatke pacijenta ali ne i imaging metode i
identifikuje tri korisne Kklinicke varijabre na
osnovu kojih je uspostavljen ovarian torsion
score: godine starosti deteta, vreme trajanja bola
i povracanje. -Broj poena -broj godina, minus tri
poena, ako je prisutno povracanje, plus jedan
poen ako je trajanje bola duZe od 12 sati. Cut off
vrednost Bolli-jevog scora kod devojcica je 11,5,
niZzi skor oznacava vecu verovatnocu da je u
pitanju torzija jajnika [25,26].

LABORATORIJSKO ISPITIVANJE trebalo
bi da ukljuc¢i hematokrit, broj leukocita, humani
horionski gonadotropin (HCG), elektrolite, i
parametre inflamacije-C reaktivni protein (CRP)
[2,22]. Laboratorijske analize mogu biti potpuno
uredne, mogu ukazivati na anemiju kod rupture
korpus luteuma ili leukocitozu i eleviran CRP-a
usled nekroze tkiva i posledi¢ne inflamacije.

Nivo interleukina 6 je takode poviSen i
ukazuje na poviSeni oksidativni stres u torziji, ali
je i nespecifitni znak inflamacije i ne radi se
rutinski u naSoj klinickoj praksi [27,28].
Odredivanje tumor markera nije se pokazalo
dovoljno senzitivnim ni specificnim, mada
elevacija odredenih tumor markera moze
ukazati na samu prirodu torkvirane adneksalne
mase. Fizikalni pregled usresreden je na
palpaciju abdomena u cilju opipavanja tumorske
mase 1 procene postojanja peritonealnog
nadrazaja. Najznacajnije su imidzing studije.
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Ultrazvuk je prva linija u postavljanju dijagnoze
[29,30].

U pedijatrijskoj populaciji
transabdominalni ultrazvucni pregled sa punom
mokra¢nom beSikom je inicijalna imaging
metoda za evaluaciju torzije. Senzitivnost
transabdominalnog ultrazvuka u pedijatrijskoj
populaciji je 92-93% sa specificnoséu od 96-
100%. U odraslih Zena transvaginallni ultrazvuk
pokazuje odlicnu specificnost, ali razli¢itu
senzitivnost,koja se krec¢e od 35-85% [31]. Ono
sto se prati ultrazvucno je ovarijalni volumen,
postojanje edema, postojanje adneksalne mase,
prisustvo slobodne tecnosti i color doppler
krvnih sudova jajnika odnosno tumorske mase.
Postojanje razlike u volumenu jajnika uz
dislokaciju istog je patognomonifan znak za
ovarijalnu torziju. Drugi znak je postojanje
edema normalnog ovarijalnog tkiva. U literaturi
je opisan kao postojanje perifernih folikula sa
hiperehogenim haloima u jajniku bez cisti¢nih
promena ili tumora- strings of pearls. Postojanje
ovarijalnog edema ne treba biti pomeSano sa
postojanjem solidnog ovarijalnog tumora.

Torkvirani jajnik moZe biti okrugliji i
uveéan u odnosu na kontralateralni, zbog otoka
vaskularnih i limfnih sudova.Postoji normalan,
redukovan ili potpuno odsutan protok kroz
krvne sudove torkviranog jajnika [31-34].
Whirlpool sign je visoko senzitivan i specifican
znak za dijagnozu ovarijalne torzije. Whirlpool
znak ukazuje na uvrnutu vaskularnu peteljku a
dopler sonogram otkriva cirkularne krvne
sudove unutar mase [32]. Na kraju, slobodna
teCnost u manjoj koli¢ini moZze biti prisutna u
Douglasovom Spagu [31]. Najveéi dijagnosticki
problem predstavljaju torzije bez torkvacije
ipsilateralnog jajnika. Pokazano je da su u 31%
svih torzija u pitanju inkompletne adneksalne
torzije. Koristan znak torzije samo tube ali ne i
jajnika je prisustvo tri ili vise cisti u jednom redu
[35]. Kombinacija prisustva slobodne tecnosti u
maloj Kkarlici, uvetanog jajnika i vaskularne
abnormalnosti  poveéavaju  senzitivnost i
specificnost ultrazvu¢nog nalaza. CT abdomenai
malekarlice pokazuje visoku senzitivnost i
specificnost u evaluaciji suspektne torzije [36] i
moze ukazati na uveéan jajnik, njegovu
dislokaciju i privla¢enje uterusa na tu stranu,
zadebljanje cisticne mase, ascites, zadebljale
zidove tube [36,37]. Definitivna dijagnoza
postavlja se u operacionoj sali direktnom
vizuelizacijom preparata.
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feeding difficulties, abdominal distension,
vomiting, and irritability. Ovarian torsion
without infectious pathology may also be
accompanied by low-grade fever. The low-grade
fever is explained by necrotic changes in the
torted ovary and occurs in 2-20% of patients.
Physical examination may reveal low-grade
fever, abdominal tenderness, abdominal pain,
and a pelvic adnexal mass. A further diagnostic
challenge is that 30% of patients—especially
those in the premenarchal period—may have
neither abdominal pain nor abdominal
tenderness. [17,18,21-24].
Diagnosis

The diagnosis of ovarian torsion most
often requires a combination of anamnestic data,
clinical examination, and imaging methods. The
first approach to the patient is the physical
examination and taking the medical history.
Anamnestic data may indicate a recent diagnosis
of an adnexal mass, recurrent abdominal pain,
and low-grade fever. In children aged 2-14
years, with high sensitivity and positive
predictive value, the Bolli score can be applied.
The Bolli score includes only the patient’s
clinical data but not imaging methods and
identifies three useful clinical variables on the
basis of which the ovarian torsion score is
established: the age of the child, the duration of
pain, and vomiting. -Number of points - number
of years, minus three points if vomiting is
present, plus one point if the duration of pain is
longer than 12 hours. The cut-off value of the
Bolli score in girls is 11.5, a lower score
indicating a higher probability that ovarian
torsion is present. [25,26].

LABORATORY TESTING should include
hematocrit, leukocyte count, human chorionic
gonadotropin (HCQ), electrolytes, and
inflammation parameters—C-reactive protein
(CRP) [2,22]. Laboratory analyses may be
completely normal, may indicate anemia in the
case of corpus luteum rupture, or leukocytosis
and elevated CRP due to tissue necrosis and
consequent inflammation. The level of
interleukin 6 is also elevated and indicates
increased oxidative stress in torsion, but it is
also a nonspecific sign of inflammation and is
not routinely performed in our clinical practice
[27,28]. Determining tumor markers has not
proven to be sufficiently sensitive or specific,
although the elevation of certain tumor markers
may indicate the nature of the torted adnexal
mass. The physical exam is focused on

abdominal palpation in order to detect a tumor
mass and assess the presence of peritoneal
irritation. Imaging studies are the most
important. Ultrasound is the first-line diagnostic
tool [29,30].

In the pediatric population,
transabdominal ultrasound with a full bladder is
the initial imaging method for evaluating
torsion. The sensitivity of transabdominal
ultrasound in the pediatric population is 92-
93%, with a specificity of 96-100%. In adult
women, transvaginal ultrasound shows excellent
specificity but variable sensitivity, ranging from
35-85% [31]. What is monitored on ultrasound
is ovarian volume, presence of edema, presence
of an adnexal mass, presence of free fluid, and
color Doppler of ovarian or tumor mass blood
vessels. The presence of a difference in ovarian
volume with its displacement is a
pathognomonic sign of ovarian torsion. Another
sign is the presence of edema of normal ovarian
tissue. In the literature, it is described as the
presence  of peripheral follicles with
hyperechogenic halos in the ovary without cystic
changes or tumors — strings of pearls. The
presence of ovarian edema should not be
mistaken for the presence of a solid ovarian
tumor.

The torted ovary may be rounder and
enlarged compared to the contralateral one due
to swelling of vascular and lymphatic vessels.
There may be normal, reduced, or completely
absent blood flow through the vessels of the
torted ovary [31-34]. The whirlpool sign is a
highly sensitive and specific sign for the
diagnosis of ovarian torsion. The whirlpool sign
indicates the twisted vascular pedicle, and
Doppler sonography reveals circular blood
vessels within the mass [32]. Finally, a small
amount of free fluid may be present in the pouch
of Douglas [31]. The greatest diagnostic
challenge is torsion without twisting of the
ipsilateral ovary. It has been shown that 31% of
all torsions are incomplete adnexal torsions. A
useful sign of torsion involving only the tube but
not the ovary is the presence of three or more
cysts in one row [35]. The combination of free
fluid in the pelvis, an enlarged ovary, and
vascular abnormalities increases the sensitivity
and specificity of ultrasound findings. CT of the
abdomen and pelvis shows high sensitivity and
specificity in the evaluation of suspected torsion
[36] and may show an enlarged ovary, its
displacement and pulling of the uterus to that

www.tmg.org.rs



113 TIMOCKI
Pregledni ¢lanak Gg{o%%!rglcﬁisq{l Vol. 50 (2025) br.3-4

Algoritam 1. Algoritam za postupak kod klinicke i imidZzing sumnje na postojanje ovarijalne torzije.
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Tretman i procena vijabilnosti jajnika

Tretman podrazumeva operativno leCenje i
ujedno i konfirmaciju dijagnoze. Rana dijagnoza
i hirurska terapija su neophodne kako bi zastitile
ovarijalnu i tubarnu funkciju i prevenirale
ozbiljniji morbiditet. Minimiziranje ukupnog
vremena u kome je jajnik u ishemiji je kljuc¢na
komponenta u terapiji, ali vreme koje je
potrebno da do ovarijalne nekroze dode je
nejasno [37,38].

Sve dok su okludirani venski i limfni krvni
sudovi pacijent moZe imati simptome neko
vreme pre nego S$to se okludiraju i arterijski
krvni sudovi [30,40,41]. U retrospektivnoj studiji
kod pedijatrijske populacije, srednje vreme da se
satuva jajnik pre detorzije je 10,8h. Ako se
detorzija izvrsi u prvih 8h jajnik se sacuva u 40
% slucajeva, a u prvih 24h u 33% [42]. Ovaj

www.tmg.org.rs

prezervacija

Uwvedcani jajnici z75mm
Laparotomija-detorzija +

aspiracija ciste, biopsija i ex
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Low grade
malignitet

l

ooforektomija

malignitet

|

rijalna

U skladu sa patologijom

StejdZing i adekvatni tretman

Slika 1. Operacija torkviranog fibrotekoma
jajnika
(dr Jankovi¢, Opsta bolnica Pirot)

nalaz je konzistentan sa podatkom da je kod
Zena procenat sacuvanih jajnika 30% ako se
operacija uradi u prvih 24h od pocetka
simptoma [43,44]. Razli¢ite studije pokazuju
razlicito vreme od nastanka simptoma do
detorzije u cilju oCuvanja jajnika. Animalne
studije su pokazale da se nekroza moze desiti 36
sati od okluzije ili duze. Pedijatrijska i adultna
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side, thickening of the cystic mass, ascites,
thickened walls of the tube [36,37]. The

definitive diagnosis is made in the operating
room by direct visualization of the specimen..

Algorithm 1. Algorithm for management in cases of clinical and imaging suspicion of ovarian torsion.

Clinical and imaging suspicion of ovarian torsion

Blood tosts for tumor markers

g
Enlarged ovaries s7Smm

Enlarged ovaries 375mm

’ Laperctomy, detorsion, cyst Laparotomy ~detorsion + cyst

aspiration | aspiration, biopsy and ex
' tempore
g g o el
1 i
No tumor or Low grade | malignancy
benign malignancy
Ovarian oophorectomy ‘

Ultrasound 6-8 weeks b 1 &
i preservation | |
after deworsion 1

. ! )
= -

| 1 |
Regression | | porcicanco ot Persistence of

erlargod
Sanial ulrazcund : o

monitoring ovaries +

F cysts vith elevated tumar
until

In line with the pathology

martkers —

Staging and edequate treatment
devalop
Laparotomy

cystectomy

Treatment and assessment of ovarian Picture 1. Surgery of a torted ovarian fibroma
viability (Dr. Jankovi¢, General Hospital Pirot))

Treatment involves surgical management and at (W -
the same time confirmation of the diagnosis. :
Early diagnosis and surgical therapy are
necessary in order to protect ovarian and tubal
function and to prevent more serious morbidity.
Minimizing the total time during which the
ovary is in ischemia is a key component of
therapy, but the time required for ovarian
necrosis to occur is unclear. [37,38].

As long as the venous and lymphatic vessels become occluded [30,40,41]. In a

vessels are occluded, the patient may have
symptoms for some time before the arterial

retrospective study of the pediatric population,
the median time to save the ovary before
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populacija pokazuju dobar dugoro¢ni ishod kod
detorzije bilo hemoragi¢nog bilo ishemijskog
jajnika, sa normalnom produkcijom folikula
kasnije u toku Zivota u 90-94% opisanih [45,46].
Postoje dva metoda hirurSkog leCenja -
laparoskopski i laparotomija. Laparoskopija
predstavlja razumnu alternativu.  Benefit
laparoskopije uklju¢uje manju potrebu za
analgeticima, ranu mobilizaciju, ima kozmeti¢ku
prednost, ranije otpustanje iz bolnice na kuéno
leCenje. Dodatna pogodnost je Sto laparoskopska
ovarijalna cistektomija je povezana sa manjom
ucestalo$¢u formiranja adhezija nakon operacije
u poredenju sa laparotomijom  [47].
Laparotomija se preporucuje kada je suspektan
maligni proces. Ono sto jeste neophodno to je
procena ovarijalne vijabilnosti i ocuvanje
njegove funkcije. Jedini nacin da seproceni
vijabilnost tog jajnika je gruba vizuelna
inspekcija. Konvencionalno tamni i uvecani
jajnik moZe biti samo u venskoj ili limfati¢noj
kongestiji i moZe delovati nevijabilno, ali da
postoji solidna verovatno¢a da se radi o

vijabilnom jajniku koji moze povratiti svoju
funkciju nakon detorzije [46]. Postoje i druge
metode za procenu vijabilnosti jajnika poput
ubrizgavanja fluoresceina i posmatranje protoka
pod ultraljubicastom lampom [48]. Drugi nacin
je ovarijalni bivalving, odnosno, laparoskopski
se nacini incizija jajnika elektricnom kukom - L
hook, nakon detorzije, i posmatra se da li na
nacinjenom preseku ima krvotoka ili ne. To je
ujedno i terapijski princip jer se smanjuje
pritisak postignut venskom i limfaticnom
kongestijom [49]. Ne postoji tacno utvrdeno
vreme za koje moze do¢i do nekroze jajnika.
Siguran znak ovarijalne nekroze je Zelatinozna
formacija koja se raspada prilikom manipulacije.
Sta se o¢ekuje od hirur$kog le¢enja? U najboljem
slucaju detorzija [50], detorzija sa
ovariopeksijom, ovarijalna cistektomija
(preporucuje se kod benignih cista nakon
detorzije) salpingoooforektomija kod suspektnih
maligniteta, nekroti¢nih jajnika i
postmenopauzalnih Zena.

Algoritam 2. Postupak kod Zena u menopauzi

Da

I

Postoji li sumnja na malignitet?

MNe
Postoji li benigna
promena ili cista

Da Me -

Moguda cistektomija ili
drenaza
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Da li je pacijentkinja u
menopauzi?
|
Da MNe

Da li je jajnik vijabilan

MNe |

Salpingo-ooforektomija

Detarzija

Bez dodatnog tretmana
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detorsion was 10.8 hours. If detorsion is
performed within the first 8 hours, the ovary is
preserved in 40% of cases, and within the first
24 hours in 33% [42]. This finding is consistent
with data showing that in women, the
percentage of preserved ovaries is 30% if
surgery is performed within the first 24 hours
from the onset of symptoms [43,44]. Different
studies show varying times from symptom onset
to detorsion in order to preserve the ovary.
Animal studies have shown that necrosis can
occur 36 hours or more after occlusion. Pediatric
and adult populations show good long-term
outcomes after detorsion of either hemorrhagic
or ischemic ovaries, with normal follicle
production later in life in 90-94% of cases
described [45,46]. There are two surgical

treatment methods — laparoscopy and
laparotomy.  Laparoscopy  represents a
reasonable alternative. The benefits of

laparoscopy include reduced need for analgesics,
early mobilization, cosmetic advantage, and
earlier discharge to home care. An additional
advantage is that laparoscopic ovarian
cystectomy is associated with a lower incidence
of postoperative adhesions compared to
laparotomy [47]. Laparotomy is recommended
when a malignant process is suspected. What is

essential is the assessment of ovarian viability
and preservation of its function. The only way to
assess the viability of the ovary is by gross visual
inspection. Conventionally, a dark and enlarged
ovary may be only in venous or lymphatic
congestion and may appear nonviable, but there
is a substantial probability that it is a viable
ovary that can regain function after detorsion
[46]. There are other methods to assess ovarian
viability, such as injecting fluorescein and
observing the flow under ultraviolet light [48].
Another method is ovarian bivalving, i.e,
laparoscopically making an incision in the ovary
with an electric hook (L-hook) after detorsion
and observing whether there is blood flow at the
cut surface. This also serves a therapeutic
purpose by reducing pressure caused by venous
and lymphatic congestion [49]. There is no
precisely determined time for ovarian necrosis
to occur. A definitive sign of ovarian necrosis is a
gelatinous formation that disintegrates upon
manipulation. What is expected from surgical
treatment? Ideally, detorsion [50], detorsion
with  oophoropexy, ovarian cystectomy
(recommended for benign cysts after detorsion),
or salpingo-oophorectomy in cases of suspected
malignancy, necrotic ovaries, and
postmenopausal women.

Algorithm 2. Procedure in menopausal women

Is the patient in

menopause?

|

And Yes

Is the ovary viable?

|

|
|

Is there suspicion of malignancy?

[

Yos

[

Is there a benign

lesion or cyst?

Possible cystectomy or

drainage

And

Yes

Salpingo-ooforektomija

Detorsion

No additional treatment
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10.

11.

12.

13.

14.

e Do

ZAKLJUCCI:

e Ovarijalna torzija uglavnom zahvata

Zene u reproduktivnom periodu, ali
signifikantan procenat nastaje i u
premenarhalnom periodu, trudnica i
postmenopauzalnih Zena.

e Ovarijalna torzija nastaje kompletnom

ili parcijalnom rotacijom jajnika i
jajovoda koji dovodi do opstrukcije
vaskularnog protoka.

e Krucijalni faktori za ovarijalnu torziju

uklju€uju prisustvo ovarijalne mase kod
Zena u repoduktivnom periodu

e Skoro do 90% Zena ose¢a abdominalnu

bol koja pocinje iznenada i oStrog je i
intermitentnog karaktera.

70% oseta mucninu i ima
povracanje.
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CONCLUSIONS:

e Ovarian torsion mainly affects women

of reproductive age, but a significant
percentage also occurs in the
premenarcheal period, in pregnant
women, and in postmenopausal women.
Ovarian torsion occurs due to
complete or partial rotation of the ovary
and fallopian tube, leading to
obstruction of vascular flow.

Crucial factors for ovarian torsion
include the presence of an ovarian mass
in women of reproductive age.

e « Almost 90% of women experience

abdominal pain that begins suddenly, is
sharp, and intermittent in nature.

e <« Up to 70% experience nausea and

vomiting.
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MALIGNI PLEURALNI MEZOTELIOM - PRIKAZ SLUCA]A
Martina Marjanovi¢ Nikoli¢, Sanela Zivi¢
ZDRAVSTVENI CENTAR KNJAZEVAC

Sazetak: Uvod. Maligni pleuralni mezoteliom (MPM) je redak i vrlo agresivan tumor. Njegova pojava je
uzrocno povezana sa ekspozicijom azbestu kao vodecem etioloSkom faktoru koji doprinosi nastanku
bolesti u vise od 80% slucajeva. Javlja se nakon inhalacije mikroskopskih azbestnih mineralnih vlakana,
posle dugog latentnog perioda. Vreme koje protekne od ekspozicije azbestu do pojave tumora je nekoliko
decenija. Vecu ucestalost ima kod muskaraca. Terapijski pristup se zasniva na multimodalnom principu,
kombinaciji hirurgije, hemioterapije i radioterapije. Bez obzira na primenjenu terapiju, prognoza je uvek
jako losa. Cilj rada je prikaz osnovnih karakteristika MPM i povecanja bazi¢nog znanja o Stetnosti azbesta u
nastanku bolesti. Prikaz bolesnika: Opisan je slucaj malignog mezotelioma pleure kod pacijenta muskog
pola starosti 64 godine. Glavne tegobe su otezano disanje, kasalj, zamor na manji napor. Fizikalni nalaz
nad plu¢ima levo necujandisajni Sum. Inicijalna radiografija grudnog kosa ukazuje na prisustvo masivnog
pleuralnog izliva levo. Nakon nacinjene drenaze levog pleuralnog prostora evakuisano 3000 ml te¢nog
sadrZaja. Kasnije obavljena video asistirana torakoskopija (VATS), parcijalna dekortikacija pleure i
biopsija gde jedijagnostifikovan MPM, epiteloidna varijanta. Najverovatniji kontakt sa azbestom se desio
30 do 35 godina ranije. Zaklju¢ak: Opisan slu¢aj MPM prikazuje pacijenta koji je imao tipi¢ne nespecifi¢ne
simptome na pocetku, karakteristican jednostrani pleuralni izliv,a kasnije bolove jakog intenziteta u
predelu grudnog kosa i brzu progresiju bolesti.Bolest se najce$¢e otkriva u odmaklom stadijumu.
Anamnesticki podaci o mogucem kontaktu sa azbestom u toku Zivota mogu pobuditi sumnju, doprineti
nesto ranijoj dijagnozi, kada su terapijske moguénosti neSto vece.

Kljucne reci: muski pol, maligni mezoteliom, mineralna vlakna, pleura, azbest, prognoza.

UvoD

Maligni mezoteliom je relativno redak,
ali vrlo agresivan tumor. Predstavlja
multifaktorijalno oboljenje u c¢ijem nastanku
ulogu imaju: azbest, Simijan virus 40 i
radioterapija [1]. Nije dokazano da puSenje
uzrokuje pojavu MPM, ali doprinosi njegovom
nastanku. Prema podacima iz literature njegova
pojava je uzrotno povezana sa ekspozicijom
azbestu kao vodecem etioloSkom faktoru koji
doprinosi nastanku bolesti u viSe od 80%
slucajeva. Javlja se nakon inhalacije
mikroskopskih azbestnih mineralnih vlakana
suspendovanih u vazduhu, posle dugog
latentnog perioda od nekoliko decenija. Daleko
vetu ucestalost ima kod muskaraca, Sto se
objasnjava Cinjenicom da se muskarci ¢eSce bave
zanimanjima koja su ,rizicna" u smislu kontakta
sa azbestom. Profesionalna ekspozicija azbestu
bila je predmet brojnih studija.Ovakva
povezanost MPM sa profesijom je najverovatnije
posledica nesprovodenja mera zaStite na
radu.Posebno je zabrinjavaju¢a Ccinjenica da

dolazi do pojave mezotelioma kod C¢lanova
porodice ovih radnika.Bolest se ceS¢e javlja i u
mestima gde se nalaze rudnici ove materije, jer
usled eksploatacije dolazi do kontaminacije
Zivotne  sredine (vazduha) i izlaganja
stanovni$tva azbestu (endemska podrucja) [2].
Kao karcinogeni materijal, azbest je zabranjen u
svim zemljama ¢lanicama Evropske unije 2005.
godine, dok jeSrbija 2011. godine donela
zabranu kori$éenja azbesta u svim proizvodima,
a propisan je i Pravilnik o postupanju sa
otpadom koji sadrzi azbest [3].

PRIKAZ SLUCAJA

Pacijent muskog pola starosti 64 godine.
Masin-bravar u penziji. Pusa¢, preko 40 godina,
po 20 cigareta dnevno, retko konzumira alkohol.
U licnoj anamnezi prethodno zdrav, bez drugih
komorbiditeta. Pacijent navodi da je prve tegobe
osetio pocetkom juna 2018. god. Glavne tegobe
su oteZano disanje, osecaj guSenja i zamor na
manji napor. Kasalj je prisutan nekoliko meseci
pre toga, od marta 2018. PoviSen krvni pritisak
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MALIGNANT PLEURAL MESOTHELIOMA - CASE REPORT
Martina Marjanovié Nikolié, Sanela Zivié
HEALTH CENTER KNJAZEVAC

Summary: Introduction. Malignant pleural mesothelioma (MPM) is a rare and highly aggressive tumor.
Its occurrence is causally linked to asbestos exposure, which is the leading etiological factor contributing
to the development of the disease in more than 80% of cases. It occurs after inhalation of microscopic
asbestos mineral fibers, following a long latent period. The time from asbestos exposure to tumor onset is
usually several decades. The disease is more common in men. The therapeutic approach is based on a
multimodal strategy, combining surgery, chemotherapy, and radiotherapy. Regardless of the treatment
applied, the prognosis is always very poor. The aim of this paper is to present the basic characteristics of
MPM and to increase fundamental knowledge about the harmful effects of asbestos in the development of
the disease. Case presentation: A case of malignant pleural mesothelioma in a 64-year-old male patient is
described. The main symptoms included dyspnea, cough, and fatigue on minimal exertion. Physical
examination of the lungs revealed absent breath sounds on the left side. The initial chest X-ray indicated
the presence of a massive left-sided pleural effusion. After drainage of the left pleural space, 3000 ml of
fluid was evacuated. A video-assisted thoracoscopic surgery (VATS) was subsequently performed, along
with partial pleural decortication and biopsy, which confirmed the diagnosis of MPM, epithelioid subtype.
The most likely asbestos exposure occurred 30 to 35 years earlier. Conclusion: The presented case of
MPM describes a patient who initially exhibited typical nonspecific symptoms, a characteristic unilateral
pleural effusion, and later severe chest pain with rapid disease progression. The disease is most often
diagnosed at an advanced stage. A history suggesting possible asbestos exposure during the patient’s
lifetime may raise suspicion and contribute to an earlier diagnosis, at a stage when therapeutic options are
somewhat greater..

Kljué¢ne reci: male sex, malignant mesothelioma, mineral fibers, pleura, asbestos, prognosis.

INTRODUCTION

Malignant mesothelioma is a relatively
rare but very aggressive tumor. It represents a
multifactorial disease in whose development the
following factors play a role: asbestos, Simian
virus 40, and radiotherapy [1]. It has not been
proven that smoking causes the occurrence of
MPM, but it contributes to its development.
According to data from the literature, its
occurrence is causally related to asbestos
exposure as the leading etiological factor that
contributes to the development of the disease in
more than 80% of cases. It appears after
inhalation of microscopic asbestos mineral
fibers suspended in the air, after a long latent
period of several decades. It has a much higher
incidence in men, which is explained by the fact
that men are more often engaged in occupations
that are “risky” in terms of asbestos exposure.
Occupational exposure to asbestos has been the
subject of numerous studies. Such an association
of MPM with occupation is most likely the

consequence of not implementing occupational
safety measures. A particularly concerning fact
is the occurrence of mesothelioma in family
members of these workers. The disease also
more frequently appears in places where mines
of this material are located, because exploitation
leads to contamination of the environment (air)
and exposure of the population to asbestos
(endemic areas) [2]. As a carcinogenic material,
asbestos was banned in all European Union
member states in 2005, while Serbia introduced
a ban on the use of asbestos in all products in
2011, and a Regulation on handling waste
containing asbestos was also prescribed. [3].

CASE REPORT
The patient is a 64-year-old male. A
retired machine locksmith. Smoker for over 40
years, about 20 cigarettes per day, rarely
consumes alcohol. In his personal medical
history previously healthy, without other
comorbidities. The patient states that he felt the
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dve nedelje unazad TA 160/100 mmHg, pre toga
normalan krvni pritisak. Sagledan od strane
interniste, dobio antihipertenzivnu terapiju i
dalje upucen pneumofiziologu. Auskultatorno
nad plu¢ima levo potpunonecujno disanje, bez
propratnih zvukova, a nalaz nad ostalim
delovima pluéa je normalan disajni Sum.
Saturacija kiseonika u krvi je 97%.

Slika 1. Inicijalna radiografija grudnog kosa

.

Radiografija grudnog koSa (Slikal)
ukazuje na hidropneumotoraks levo, sa
infraklavikularno  prisutnim  hidroaeri¢nim
nivoom. Sr¢ana senka potisnuta put desno. Sve
laboratorijske i biohemijske analize su u
referentnim vrednostima. Nakon obavljenih
osnovnih  laboratorijskih i dijagnostickih
pretraga u Zdravstvenom Centru KnjaZevac,
pacijent je dalje upu¢en SB za Plu¢ne bolesti
Ozren 26.06.2018. godine. Dalje biva preveden
na Kliniku za grudnu hirurgiju UKC Ni$ dva dana
kasnije, radi daljeg leCenja, gde je u narednom
periodu u viSe navrata hospitalizovan. Pri prvoj
hospitalizaciji na ovoj klinici inicijalno je
nacinjena drenaZa levog pleuralnog prostora, pri
tom evakuisano oko 3000 ml te¢nog sadrZaja.
Citoloska i bakteriolo$ka analize nisu ukazivale
na prisustvo tumorskih ¢elija, kao ni infekcije.

Prilikom sledece hospitalizacije
operisan je 24.07.2018. godine, uradena je
videoasistirana torakoskopija (VATS), parcijalna
dekortikacija pleure i biopsija, materijal poslat
na patohistoloski pregled. U patohistoloSkom
nalazu od 11.09.2018. godine, dijagnostifikovan
je maligni mezoteliom pleure, epiteloidna
varijanta. Na kontrolnoj PA radiografiji grudnog
koSa od 16.09.2018. godine (Slika 2) Leva
hemidijafragma i levi KF sinus zasenjeni senkom
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laterouzlaznog toka-prisutna pleuralna efuzija.
Ostali deo plu¢nog parenhima levo smanjene
transparencije.

Slika 2. Kontrolna radiografija grudnog kosa

U zaklju¢ku MSCT pluca od 24.09.2018.
godine: u pleuralnoj duplji, levo prisutna
heterodenzna promena difuzno sa gus¢im te¢nim
sadrzajem, sa kompresivnom atelektazom i
mekotkivnom komponentom, opisana promena u
prvom redu odgovara neoplasticnoj promeni sa
empijemom. U ostalom pluénom parenhimu su
prisutne mikronodularne promene i
medijastinalna limfadenomegalija. Na koStanim
strukturama, osim degenerativnih, nema drugih
MSCT promena.

Po odluci Konzilijuma za pulmolosku
onkologiju od 25.09.2018. godine planirano
leCenje prvom linijjom hemioterapije po rezimu
pemetreksedcisplatin. U meduvremenu dolazi
do daljeg napredovanja bolesti. Prisutni su slab
apetit i progresivni gubitak teZine. Suspektna je
pojava centralne simptomatologije u vidu
otezane komunikativnosti, povremene
dezorjentisanosti u vremenu, nestabilnosti,
periodicnog  gubitka  kontrole  sfinktera
(povremeno umokravanje). Bolovi stalno
prisutni. Od analgetske terapije primenjeni
Ibuprofen tbl 600mg 2x1, Tramadol tbl 50mg 2-
3x1, ali zbog nedovoljnog analgetskog efekta
ubrzo zatim zapoceta upotreba
Fentaniltransdermalnog flastera 25
mikrograma/h. Pacijent je hospitalizovan na
Klinici za onkologiju UKC Ni§ 15.10.2018.
godine. U laboratorijskim i biohemijskim
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first symptoms at the beginning of June 2018.
The main complaints are shortness of breath, a
feeling of choking, and fatigue on minimal
exertion. Cough has been present for several
months before that, since March 2018. Elevated
blood pressure for the past two weeks, BP
160/100 mmHg, previously normal blood
pressure. Evaluated by an internist, received
antihypertensive therapy and was further
referred to a pneumophysiologist. Auscultation
of the lungs on the left reveals completely absent
breath sounds, without accompanying sounds,
while in the other parts of the lungs the breath
sounds are normal. Blood oxygen saturation is
97%.

Figure 1. [nitial chest radiograph

Chest radiography (Figure 1) indicates a
left hydropneumothorax, with an
infraclavicularly present hydro-air level. The
cardiac silhouette is displaced to the right. All
laboratory and biochemical analyses are within
reference values. After the basic laboratory and
diagnostic examinations performed at the Health
Center Knjazevac, the patient was further
referred to the Special Hospital for Pulmonary
Diseases Ozren on 26.06.2018. Two days later he
was transferred to the Clinic for Thoracic
Surgery, University Clinical Center Ni§, for
further treatment, where he was hospitalized
several times in the following period. During the
first hospitalization at this clinic, an initial
drainage of the left pleural space was performed,
with approximately 3000 ml of fluid evacuated.
Cytological and bacteriological analyses did not
indicate the presence of tumor cells or infection.
During the next hospitalization, surgery was
performed on 24.07.2018. video-assisted

thoracoscopy (VATS), partial pleural
decortication and biopsy were done, and the
material was sent for histopathological
examination. In the histopathological report
dated 11.09.2018,, malignant pleural
mesothelioma, epithelioid variant, was
diagnosed. On the follow-up PA chest radiograph
from 16.09.2018. (Figure 2), the left
hemidiaphragm and left costophrenic angle are
obscured by a laterally ascending shadow—
pleural effusion is present. The remaining part of
the lung parenchyma on the left shows reduced
transparency.

Figure 2. Control radiography of the chest

In the conclusion of the chest MSCT dated
24.09.2018: in the pleural cavity on the left, a
heterogeneous-density lesion is present diffusely,
with denser fluid content, accompanied by
compressive  atelectasis and a  soft-tissue
component; the described lesion primarily
corresponds to a neoplastic process with
empyema. In the remaining lung parenchyma,
micronodular changes and mediastinal
lymphadenopathy are present. In the bony
structures, apart from degenerative changes, there
are no other MSCT findings.

According to the decision of the
Pulmonology Oncology Council from 25.09.2018,
treatment with first-line chemotherapy using the
pemetrexed-cisplatin regimen was planned. In the
meantime, further disease progression occurred.
Poor appetite and progressive weight loss were
present. The appearance of central neurological
symptoms was suspected, including impaired
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analizama registruju se azotemija i
hiperkalcemija (urea 16,4 mmol/L, creat 179,4
umol/L, Ca 4,26 mmol/L). Zbog klinickog
pogorsanja, slabijeg performans statusa nije
indikovana primena hemioterapije. Usled
poviSenih  vrednosti serumskog kalcijuma
doneSena odluka o primeni bifosfonata i
urgentno zapoceta terapija. Primenjena terapija
Zolendronska kiselina amp 4mg protekla je
uredno. Medutim, dolazi do produbljivanja
centralne simptomatologije i pacijent egzitira
pre prvog ciklusa planirane sistemske terapije.
Zbog specificne prirode i raznovrsnosti
poslova kojim se bavio ekspozicija azbestu je
verovatno bila prisutna u viSe navrata u toku
zZivota. Ali najverovatnije kriticno izlaganje azbestu
moglo je da se dogodi 30 do 35 godina ranije.

DISKUSIJA

Maligni mezoteliom moZze imati razli¢itu
lokalizaciju, nastaje od mezotelnih celija
seroznih membrana koje oblazu telesne Supljine
i organe (visceralna ili parijetalna pleura,
peritoneum, perikard ili najrede ovojnica drugih
organa npr tunike vaginalis testisa). Najcesce
dijagnostifikovan je maligni mezoteliom pleureu
preko 70% slucajeva. Tumor se javlja nakon
veoma dugog latentnog perioda od nekoliko
decenija. Vreme od ekspozicjie azbestu do
pojave tumora je najmanje 25, a po nekim
autorima i duZe od 50 godina. Zbog dugog
latentnog  perioda MPM  se  najcesce
dijagnostifikuje kod pacijenata starijih od 60
godina. Medu Dbolesnicima kod kojih je
potvrdeno postojanje rizicnog zanimanja,
najcesce su bili masin-bravari, kao i na$ pacijent
[1,4].

Azbest  obuhvata Sest prirodnih
silikatnih minerala. Sacinjen je od mekanih,
tankih, svilenkastih vlaknastih kristala. Postoje
dva tipa azbestnih vlakana: amfibolni (najcesc¢e
koris¢en krocidolit ili plavi; amozit ili smedi
azbest; Cija su vlakna duza, tanka i prava-nalik
na iglice) i serpentinski (krizotil ili beli azbest;
Cija vlakna imaju serpentinski oblik) [5]. Azbest
je bio u Sirokoj upotrebi u celom svetu, posebno
u drugoj polovini proslog veka. Zbog svojih
povoljnih fizickih osobina imao je Siroku
primenu: dobar je provodnik toplote, ne gori i ne
ugljeniSe se i dugotrajan je. Sve forme azbestnih
vlakana mogu biti odgovorna za pojavu
oboljenja. Neke forme azbestnih vlakana su
patogenija od drugih. Vlakna koja su tanja i duza
imaju najve¢i karcinogeni potencijal. Sve vrste
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azbesta su veoma stabilne, tokom vremena ne
podlezu  degradaciji spontano, medutim,
njegovom obradom ili oStetenjem stvara se
azbestna prasina. Ova prasina se lako inhalira i
dolazi do alvelernih sakulusa. Nije dovoljno
razjaSnjeno kojim putem azbestna vlakna
dospevaju do pleure i mezotelnih celija. Ali u
dugom vremenskom periodu ova vlakna dovode
do hronicne inflamacije, fibroziranja i maligne
alteracije. Onkogeneza nije dovoljno poznata.
MPM najverovatnije nastaje kao rezultat
inaktivacije tumor supresornih gena. Najcesci je
gubitak funkcije tumor supresornog gena
CDKNZ24, inaktivacija NF2 i mutacija ili delecija
BAP-1 tumor supresornog gena (protein-1
povezan sa BRCA1) [6]. Svi ovi faktori zajedno
uti¢u na nastanak MPM.

Simptomi mezotelioma variraju u
zavisnosti od lokalizacije i stadijuma bolesti.
Nakon dugog latentnog perioda pocetni
simptomi su najceS¢e nespecificni i blagi. Kod
mezotelioma pleure prisutne su tegobe sa
disanjem, progresivnha dispneja, i brzo
zamaranje i na najmanji napor. U ovom prikazu,
kod naSeg pacijenta, svi navedeni simptomi su
bili prisutni. Kasalj je suv i umara bolesnika, a
moZze da dode do pojave iskasljavanja krvi. Nas
pacijent nije imao pojavu iskasljavanja krvi
(hemoptizije), ali je kaSalj bio prisutan. Neki od
simptoma mogu biti posledica pleuralne efuzije.
PoviSen krvni pritisak nije opisan kao simptom
MPM, ali je kod naSeg pacijenta verovatno
posledica masivnog levostranog pleuralnog
izliva. Pleuralni izlivi mogu biti masivni i ¢esto
su rekurentni. U fazi povlacenja izliva dolazi do
prolaznog olakSanja, a zatim se javlja bol. Bol u
grudnom koSu je vode¢i simptom MPM. Smatra
se da se javlja zbog urastanja tumora u okolne
strukture. Bol u grudnom kosu jakog intenziteta
bio je prisutan i kod pacijenta u nasem prikazu.
Neuroloski simptomi kod prikazanog pacijenta
su moguca posledica diseminacije bolesti u CNS.

Neke od opstih simptoma kao $to su
malaksalost, opSta slabost, umor, gubitak
apetita, gubitak teZine imao je i na$ pacijent
tokom kasnijeg razvoja bolesti. Nekada se
javljaju temperatura, groznica, nocno
preznojavanje. Uglavnom su to simptomi
uznapredovale bolesti.

Standardna radiografija grudnog kos3a je
dijagnosticka metoda prve linije, iako nije
dovoljno senzitivna i specifi¢na. Cest nalaz na
radiografiji je prisustvo jednostranog pleuralnog
izliva. Citoloska analiza punktiranog pleuralnog
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communication, occasional disorientation to time,
instability, and intermittent loss of sphincter
control (occasional urinary incontinence). Pain
was constantly present. From analgesic therapy,
Ibuprofen 600 mg tablets 2x1 and Tramadol 50 mg
tablets 2-3x1 were administered, but due to
insufficient analgesic effect, the use of a Fentanyl
transdermal patch 25 micrograms/h was soon
initiated. The patient was hospitalized at the
Oncology Clinic, University Clinical Center Nis, on
15.10.2018. Laboratory and biochemical analyses
showed azotemia and hypercalcemia (urea 16.4
mmol/L, creatinine 1794 pmol/L, Ca 4.26
mmol/L). Due to clinical deterioration and poorer
performance status, chemotherapy was not
indicated. Because of the elevated serum calcium
levels, a decision was made to administer
bisphosphonates, and urgent treatment was
initiated. Therapy with Zoledronic acid 4 mg
ampoule was administered without complications.
However, progressive central neurological
deterioration ensued, and the patient died before
the first cycle of the planned systemic therapy.

Due to the specific nature and diversity of
his occupations, asbestos exposure was likely
present on multiple occasions throughout his life.
However, the most probable critical exposure to
asbestos may have occurred 30 to 35 years earlier..

DISCUSSION

Malignant mesothelioma can have
different localizations and arises from
mesothelial cells of serous membranes that line
body cavities and organs (visceral or parietal
pleura, peritoneum, pericardium, or, rarely, the
coverings of other organs, e.g, the tunica
vaginalis of the testis). Most commonly
diagnosed is malignant pleural mesothelioma
(MPM), accounting for over 70% of cases. The
tumor appears after a very long latent period of
several decades. The time from asbestos
exposure to tumor development is at least 25
years, and according to some authors, more than
50 years. Due to this long latent period, MPM is
most often diagnosed in patients over 60 years
of age. Among patients with confirmed high-risk
occupations, the most common were machine-
fitters, as in our patient [1,4].

Asbestos  includes six  naturally
occurring silicate minerals. It consists of soft,
thin, silky fibrous crystals. There are two types
of asbestos fibers: amphibole (most commonly
used: crocidolite or blue; amosite or brown
asbestos; fibers are long, thin, and straight -

needle-like) and serpentine (chrysotile or white
asbestos; fibers have a serpentine shape) [5].
Asbestos was widely used worldwide, especially
in the second half of the last century. Due to its
favorable physical properties, it had broad
applications: it is a good conductor of heat, does
not burn or carbonize, and is durable. All forms
of asbestos fibers can be responsible for disease
development. Some forms are more pathogenic
than others. Thinner and longer fibers have the
greatest carcinogenic potential. All types of
asbestos are very stable and do not degrade
spontaneously over time; however, processing
or damage produces asbestos dust. This dust is
easily inhaled and reaches the alveolar sacs. The
exact mechanism by which asbestos fibers reach
the pleura and mesothelial cells is not fully
clarified. Over a long period, these fibers cause
chronic inflammation, fibrosis, and malignant
alterations. Oncogenesis is not fully understood.
MPM most likely arises as a result of inactivation
of tumor suppressor genes. The most frequent
changes are loss of function of the CDKN2A
tumor suppressor gene, NF2 inactivation, and
mutation or deletion of the BAP-1 tumor
suppressor gene (BRCA1l-associated protein 1)
[6]. All these factors together contribute to the
development of MPM.

Symptoms of mesothelioma vary
depending on the localization and stage of the
disease. After a long latent period, initial
symptoms are usually nonspecific and mild. In
pleural mesothelioma, complaints include
breathing difficulties, progressive dyspnea, and
rapid fatigue with minimal exertion. In our
patient, all these symptoms were present. The
cough was dry and exhausting, and hemoptysis
(coughing up blood) may occur. Our patient did
not have hemoptysis, but the cough was present.
Some symptoms may result from pleural
effusion. Elevated blood pressure is not
described as a symptom of MPM, but in our
patient, it was likely a consequence of massive
left-sided pleural effusion. Pleural effusions can
be massive and often recurrent. During effusion
drainage, transient relief occurs, followed by
pain. Chest pain is the leading symptom of MPM
and is thought to result from tumor infiltration
into surrounding structures. Severe chest pain
was also present in our patient. Neurological
symptoms in the patient may be a possible
consequence of disease dissemination to the
CNS.
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izliva ima senzitivnost od 13 do ¢ak 75%, ali
moZe biti negativna ili lazno negativna. U
opisanog pacijenta je bila negativna. CT grudnog
koSa je nezaobilazna dijagnosticka procedura,
koja pruza dragocene podatke, o izgledu pleure
(zadebljnje, Kkalcifikacije), karakteristikama
izliva (ako je prisutan) i stanju medijastinalnih
limfnih nodusa i organa.

Perkutana biopsija je terapijski i
dijagnosticki postpupak MPM. Videoasistirana
torakoskopija (VATS) je najpouzdanija metoda
kojom se obezbeduje adekvatan uzorak za
morfolosku i imunohistohemijsku analizu.

Makroskopski ovi tumori daju izgled
difuznog pleuralnog zadebljanja. PatohistoloSka
dijagnostika je zlatni standard. Histoloski su
podeljeni na subtipove: epiteloidni,
sarkomatoidni i bifazi¢ni, koji je sastavljen iz
mesavine ova dva tipa [1,4]. Kod naSeg pacijenta
postavljena je dijagnoza epiteloidnog tipa MPM,
koji ima najvecu ucestalost od oko 60%. Bolje je
prognoze, bolje reaguje na terapiju i ima duze
prosecno preZzivljavanje. lako postoje tri
histoloska subtipa MPM, SZO je 2021. godine
dala sloZenu i sveobuhvatnu podelu Tumora
pleure i perikardijuma [7,8]. Uzevsi u obzir
histoloske karakteristike, prognozu, prosirenost,
osobine BAP1 tumor supresornog gena

imunohistohemije, homozigotnu deleciju
CDKN2A i drugo.

Terapijski pristup je =zasnovan na
multimodalnom pristupu, kombinacijom

hirurgije, = hemioterapije, radioterapije i
imunoterapije. lako je poslednjih godina
postignut znacajan napredak u lecenju,
terapijske mogucénosti su ogranicene. Trenutni
terapijski modaliteti produzavaju prezivljavanje,
ali ne daju kompletno izleCenje.

Na operabilnost utice veli¢ina tumorske
mase i opSte stanje bolesnika. Operabilni su
stadijumi I do Illa, kada je tumor jo$ uvek
lokalizovan, ukoliko se radi o epitelioidnom tipu
MPM. U kasnijim stadijumima sa prisutnim
metastazama hirurgija ima palijativnu korist.

Hemoterapija je najkoriS¢eniji modalitet
leCenja mezotelioma, primenjuje se u svim
stadijumima. Pemetreksed i cisplatin ¢ine prvu
liniju hemioterapije. Neki pacijenti mogu imati
bolji odgovor na drugu preporucenu
kombinaciju pemetreksed i karboplatin, ili
kombinaciju cisplatin i gemcitabin [9].
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Radioterapijase najcesce primenjivala
palijativno za olakSanje simptoma kod
pacijenata sa kasnijim stadijumima, ali tehnicki
napredak omogucio je korak napred u lecenju
MPM [10].

Poslednjih  godina  primenjuje se
imunoterapija monoklonskim antitelima.
Nivolumab u kombinaciji sa ipilimumabom je
indikovan kao prva linija za leCenje pacijenata
sa neresektabilnim MPM. LecCenje traje do
progresije bolesti, neprihvatljive toksi¢nosti ili
do 24 meseca. Ovako le€eni pacijenti imali su
znacajno poboljSanje [11].

Maligni mezoteliom pleure je jako
agresivan tumor. Bolest je neizleCiva u poznijim
stadijumima. Prognoza bolesti je uvek jako lo3a.
Ocekivano vreme preZzivljavanja je manje od 18
meseci od pojave prvih simptoma, dok je vreme
preZivljavanja za uznapredovalu bolest, bez
terapije 6-8 meseci.

Prema istrazivanju sprovedenom 2019.
godine u endemskom podruc¢ju Turske [2],
rezultati postoperativnog preZivljavanja
pacijenata pokazali su da je srednji period
preZivljavanja bio 19,6 meseci. Na uzorku od 13
pacijenata, najduze prezivljavanje od 32 meseca
bio je kod pacijenta koji je nakon pleuralne
dekortikacije podvrgnut postoperativnoj
hipertermicnoj hemioterapiji.

ZAKLJUCAK

Postoje podaci u anamnezi na koje treba
obratiti paznju: pol, godine (stariji od 60 godina,
zbog dugog latentnog perioda), zanimanje,
pusaci. Opisan slucaj prikazuje tipi¢nog pacijenta
sa MPM, koji je u pocetku imao tipicne
nespecifiéne simptome, u vidu kaslja, dispneje,
zamaranja 1  karakteristican  jednostrani
pleuralni izliv, a kasnije bolove jakog intenziteta
u predelu grudnog kosa i brzu progresiju bolesti.
Bolest se najces¢e otkriva u odmaklom
stadijumu. Anamnesticki podaci o moguéem
kontaktu sa azbestom u toku Zivota mogu
pobuditi sumnju, doprineti neSto ranijoj
dijagnozi, kada su terapijske moguénosti neSto
vece, a koje mogu za izvesno vreme produziti
zivot obolelima. Najvaznija je primarna
prevencija, spreciti izlaganje azbestu ili na
bezbedan nacin ukloniti azbestni materijal. MPM
je retka bolest, ali treba misliti o njoj u
diferencijalnoj dijagnozi, jer je ovo vrlo
agresivan tumor.
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Some general symptoms, such as
malaise, general weakness, fatigue, loss of
appetite, and weight loss, were also present in
our patient during the later course of the
disease. Occasionally, fever, chills, and night
sweats may occur, usually in advanced stages of
the disease.

Standard chest radiography is a first-
line diagnostic method, although it is not
sufficiently sensitive or specificc A common
finding on radiography is the presence of a
unilateral pleural effusion. Cytological analysis
of punctured pleural fluid has a sensitivity
ranging from 13% to 75%, but it may be
negative or false-negative. In the described
patient, it was negative. Chest CT is an
indispensable  diagnostic  procedure that
provides valuable information about the pleura
(thickening, calcifications), characteristics of
effusions (if present), and the condition of
mediastinal lymph nodes and organs.

Percutaneous biopsy is both a
diagnostic and therapeutic procedure for MPM.
Video-assisted thoracoscopy (VATS) is the most
reliable method, providing an adequate sample
for morphological and immunohistochemical
analysis. Macroscopically, these tumors appear
as diffuse pleural thickening. Pathohistological
diagnosis is the gold standard. Histologically,
tumors are divided into subtypes: epithelioid,
sarcomatoid, and biphasic, which consists of a
mixture of the two types [1,4]. In our patient, the
diagnosis of epithelioid MPM was established,
which is the most frequent type, accounting for
about 60% of cases. It has a better prognosis,
responds better to therapy, and has longer
average survival. Although there are three
histological subtypes of MPM, the WHO in 2021
proposed a complex and comprehensive
classification of pleural and pericardial tumors
[7,8], taking into account histological
characteristics, prognosis, disease extent, BAP1
tumor suppressor gene immunohistochemistry,
CDKN2A homozygous deletion, and other
factors.

The therapeutic approach is based on a
multimodal strategy, combining surgery,
chemotherapy, radiotherapy, and
immunotherapy. Despite significant progress in
recent years, treatment options remain limited.
Current therapeutic modalities prolong survival
but do not provide complete cure.

Operability depends on tumor size and
the patient’s general condition. Stages I to Illa

are operable if the tumor is still localized and of
the epithelioid type. In later stages with
metastases, surgery has a palliative benefit.

Chemotherapy is the most commonly
used treatment modality for mesothelioma and
is applied in all stages. Pemetrexed and cisplatin
constitute the first-line chemotherapy regimen.
Some patients may respond better to other
recommended combinations, such as
pemetrexed with carboplatin, or cisplatin with
gemcitabine [9]. Radiotherapy has most often
been applied palliatively to relieve symptoms in
later stages of disease, although technical
advances have allowed significant
improvements in MPM management [10].

In recent years, immunotherapy with
monoclonal antibodies has been implemented.
Nivolumab in combination with ipilimumab is
indicated as first-line treatment for patients with
unresectable MPM. Treatment continues until
disease progression, unacceptable toxicity, or for
up to 24 months. Patients treated in this way
have shown significant improvement [11].

Malignant pleural mesothelioma is a
highly aggressive tumor. The disease is
incurable in later stages, and the prognosis is
always very poor. Expected survival is less than
18 months from the onset of initial symptoms,
while survival for advanced disease without
therapy is 6-8 months.

According to a study conducted in 2019
in an endemic area of Turkey [2], postoperative
survival results showed a median survival
period of 19.6 months. Among 13 patients, the
longest survival of 32 months was observed in a
patient  who underwent  postoperative
hyperthermic chemotherapy after pleural
decortication..

CONCLUSION

There are anamnesis data that deserve
attention: sex, age (over 60 years, due to the
long latent period), occupation, and smoking
history. The described case represents a typical
patient with MPM, who initially presented with
typical nonspecific symptoms such as cough,
dyspnea, and fatigue, along with a characteristic
unilateral pleural effusion, and later developed
severe chest pain and rapid disease progression.
The disease is most often diagnosed at an
advanced stage. Anamnestic data regarding
possible asbestos exposure during life may raise
suspicion and contribute to an earlier diagnosis,
at a stage when therapeutic options are
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LECENJE OBOLELIH OD PARODONTITISA (PARODONTOPATIJA) KROZ ISTORIJU

Milos Silevski (1), Dragana Dakovic¢ (2)

(1) STOMATOLOSKA ORDINACIJA , DR VUCA“, BEOGRAD, SRBIJA; (2) VOJNOMEDICINSKA AKADEMIJA,

KLINIKA ZA STOMATOLOGIJU, BEOGRAD, SRBIJA

Sazetak: SacCuvani bioloski ostaci zuba i vilica iz praistorije sa znacima oboljenja tkiva parodoncijuma,
ukazuju da su ova oboljenja stara koliko i ljudski rod. Dokazi o interesovanju ljudi za oralno zdravlje su
mnogobrojni i datiraju jo$ iz perioda pre nove ere. Najstarije civilizacije i njthovo shvatanje zubobolje i
terapijskih postupaka predstavljaju temelj nase nauke kakvu je danas u¢imo i znamo. Pocev od anticke
Grcke, Rima i Renesanse, Ciji su se najbistriji umovi bavili problematikom ljudskog bi¢a i time dobili
zahvalnost generacija posle njih, do danas kad se oCuvanje oralnog zdravlja smatra jednom od vaznijih
karika zdravog ljudskog organizma. Ovaj na$§ medicinski ¢lanak ima za cilj da sagleda razvoj
parodontologije, kao granu stomatologije, uporedi terapiju i shvatanja onih koji su se bavili njom i da na
jednom mestu pokusa da sagleda dostignucéa stomatoloske nauke kakvu je znamo danas.

Kljucne rec: Istorija lecenja prodontitisa, parodoncijum, gingiva, periodoncijum, cement zuba, alveolarna

kost, alveola

UvoD

Parodoncijum (potporni aparat zuba)
Cine: gingiva, alveolarna kost, periodoncijum i
cement korena zuba. To su tkiva koja, pored
svojih histoloSkih razlika, imaju zajednicku
funkciju da ¢vrsto drze zub u alveolarnoj kosti.
Danas su dostupni materijalni, pisani i bioloski
ostaci iz ranijih perioda, pomoc¢u kojih mozemo
da stvorimo jasniju sliku kako su se shvatanja i
nauka razvijala u pogledu lecenja oboljenja
parodoncijuma, od najstarijijih vremena do
danas.

Grada tkiva parodoncijuma, zbog svoje
velike otpornosti omogucava njihovu oc¢uvanost
kao biolo8ki materijal za izucavanje ranijih
civilizacija. Paleostomatologija ili
paleopatologija je posebna disciplina koja se
razvila sa ciljem izucavanja tkiva zuba i
parodoncijuma [1]. IstoriCarima su ova saznanja
pomogla u pogledu sagledavanja svakodnevnog
Zivota, tegoba, ishrane i vrste le¢enja oboljenja
parodoncijuma, $to je u mnogome objaSnjavalo i
stepen razvijenosti ranijih civilizacija. Karijes
zuba, hipoplazije gledi zuba, frakture zuba i
vilica, komplikacije kao Sto je apsces su neka od
oboljenja koja se mogu naéi na iskopanim
ostacima kosti lobanja iz vremena praistorije
[24]. U drevnoj Mesopotamiji, bavljenje
medicinom bilo je regulisano Hamurabijevim
zakonikom, koji je najpoznatiji i najstariji pravni
spis, ispisan klinastim pismom. Iz njega se moze

zakljuciti da su postojali ljudi koji su se bavili
leCenjem tegoba drugih ljudi, hiljadama godina
p.n.e. Religija je imala veliki uticaj na
stanovnistvo u ovom periodu ljudske istorije, a
lekari i ljudi drugih profesija su, smatra se,
pripadali sveStenickoj klasi. Razlog nastanka
mnogih tegoba i bolova prepisivalo se duhovima
i demonima. Najce$¢i nacin leCenja bio je
hirurski. Bolesti o¢iju, usta i zuba bile su ceste, a
razlog nastanka Kkarijesa zuba se prepisivao
“zubnom crvu”. U saCuvanim pisanim
dokumentima su pronadeni i terapijski
modaliteti leCenja oboljenja parodoncijuma, koja
se najcCesce svodila na trljanje zuba odredenim
melemima, dobijeni meSanjem biljaka, smola i
zacina. Ovi melemi bi se koristili kod zubobolje i
kod labavljenja zuba, a leCenje bi trajalo dok se
ne pojavi krvarenje, Sto se smatralo pozitivnim
znakom koji vodi ka izlecenju [16]. U starom
Egiptu (3000 godina p.n.e.) medicina se bazirala
na religijskim shvatanjima, kao i sama kultura,
arhitektura i  umetnost. To  dokazuju
mnogobrojni zapisi na papirusima. Papirus
Edvina Smita je najastarije pisano delo o
hirur§skom leCenju. On sadrzi i prve anatomske i
patoloSke opise ljudskog tela, dijagnozu i plan
terapije. Prvi put je opisana kauterizacija
patoloski izmenjenog tkiva i odstranjivanje
tumora. Opis ekstrakcije razlabavljenih i ¢vrstih
zuba ukazuju da su lekarima iz ovog doba bila
poznata i oboljenja parodoncijuma. U terapiji
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TREATMENT OF PATIENTS WITH PERIODONTITIS (PERIODONTAL DISEASE)
THROUGH HISTORY
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Summary: Preserved biological remains of teeth and jaws from prehistoric times, showing signs of
periodontal tissue diseases, indicate that these diseases are as old as humanity itself. There are numerous
evidence of human interest in oral healthand it dates back centuries ago. The oldest civilizations and their
understanding of dental pain and therapeutic procedures form the foundation of the science we learn and
know today. Starting from ancient Greece, Rome, and the Renaissance, where the brightest minds tackled
human issues, earning the gratitude of generations that followed, to modern times where maintaining oral
health is considered one of the vital components of a healthy human organism. This medical article aims to
examine the development of periodontology as a branch of dentistry, compare the therapies and
perceptions of those who studied it, and attempt to summarize the achievements of dental science as we
know it today.

Keywords: History of periodontitis treatment, periodontal tissue, gingiva, the periodontal ligament, tooth

cement, alveolar bone, alveolus

INTRODUCTUON

The, periodontal tissue (supporting
structure of the tooth) consists of the gingiva,
alveolar bone, the periodontal ligament, and root
cementum. These tissues, despite their
histological differences, have a common
function: to firmly hold the connection of the
tooth within the alveolar bone. Today, material,
written and biological remainsfrom earlier
periods are available, allowing us to create a
clearer imageof how the science evolved
regarding the treatment of periodontal diseases,
from ancient times to the present.

The structure of periodontal tissues,
due to its high resistance, has enabled their
preservation as biological material for studying
ancient civilizations. Paleostomatology or
paleopathology is a specialdiscipline developed
with the aim of studying the tissues of teeth and
the periodontal tissues [1]. These findings have
helped historians understand daily life,
nutrition, and treatment methods for
periodontal diseases, which largely explain the
development level of ancient civilizations. Tooth
decay, enamel hypoplasia, tooth and jaw
fractures, and complications such as abscesses
are among the diseases observed in excavated
skull bone remains from prehistoric times [24].

In ancient Mesopotamia, medicine was regulated
by Hammurabi's Code, the most famous and
oldest legal document written in cuneiform
script. From it, we can conclude that people who
treated others' ailments existed thousands of
years BC. Religion had a significant impact on
the population during this period of human
history, and doctors and people of other
professions were considered to belong to the
priestly class. The cause of many diseasesand
pains was attributed to spirits and demons. The
most common treatment method was surgical
intervention. Diseases of the eyes, mouth, and
teeth were frequent, and the cause of tooth
decay was ascribedto the "tooth worm."
Preserved written documents also reveal
therapeutic modalities for treating periodontal
diseases, which primarily involved rubbing the
teeth with specific ointments made by mixing
plants, resins, and spices. These ointments were
used for toothaches and loosened teeth, and
treatment would continue until bleeding
occurred, which was considered a positive sign
leading to recovery [16]. In ancient Egypt (3000
BC), medicine was based on religious beliefs, as
was their culture, architecture and art. This has
been proven by numerous writings on papyri.
The Edwin Smith Papyrus is the oldest written
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obolelog parodoncijuma koristili su se biljni
melemi za ublaZzavanje tegoba i bolova, kao i za
ucvrscivanje zuba u alveoli. Ti melemi su se
sastojali od biljaka, meda, zacina i upotrebljavani
su utrljavanjem u bolne regije ili u predelu zuba
koji su izazivali tegobe [2]. Egipatski pisar Hasi-
Re, koji je Ziveo u vreme 3. egipatske dinastije,
bio je prvi zubni lekar u starom Egiptu. [zmedu
ostalog, na njegovoj grobnici napisana je titula
,hajve¢i medu onima koji se bave zubima“.
Takode, njemu se pripisuje i to da je bio prva
osoba koja je  prepoznala oboljenja
parodoncijuma [17]. Bioloski ostaci iz doba
Fenicana (2500 godina p.n.e.) ukazuju da je ova
civilizacija reSavala probleme razlabavljenih, pa i
ispalih zuba, medusobnim vezivanjem zlatnim
Zicama [3]. (Slika 1.)

Slika 1. Zlatna ziCana ligatura koris¢ena kao
terapijski postupak u leCenju labavljenja zuba
preuzeto sa: https://mydesultoryblog.com/2018/10/when-
it-comes-to-dentistry-be-glad-you-live-in-the-21st-century/

Najznacajnija  licnost medicine u
antickoj Grc¢koj (750-320 p.n.e.) bio je Hipokrat
(460-370 p.n.e.). On se i danas smatra ocem
medicine, a njegova zakletva se polaze u mnogim
zemljama nakon zavrSenih studija medicine i
srodnih fakulteta. Njegov doprinos modernoj
medicini je viSestruk. Izmedu ostalog, uvideo je
znaCaj klinickog posmatranja i1 procene
pacijenata. Prepoznao je vazZnost prirode u
procesu izleCenja i protivio se terapijskim
postupcima koji mogu biti Stetni po pacijenta.
Uveo je koncept prevencije oboljenja preko
zdrave ishrane i zdrave Zivotne sredine. Opisao
je iS¢aSenja i prelome vilica kao i ulceracije koje
se javljaju u ustima kod sistemskih oboljenja.
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Jedna od tema kojom se bavio bila je i etiologija
oboljenja parodoncijuma, kao i objaSnjenje
nicanja zuba. Pojavu zapaljenja  desni
objasnjavao je nagomilavanjem cvrstih naslaga
na zubima tj. kamenca i oboljenjima slezine. Kod
jednog pacijenta sa obolelom slezinom navodi
da ima otecen stomak, akutne bolove i desni koje
se odvajaju od zuba i neprijatno miriSu [18].
Pored Hipokrata, Aristotel (384-322 p.n.e.) je bio
vode¢i naucnik, ucitelj i folozof anticke Grcke.
[strazivao je etiologiju i pratio simptome oralnih
bolesti. Pisao je o oboljenjima parodoncijuma i
karijesu zuba, opisivao je morfologiju zuba i
sagledao je znacaj okluzije. Proucavao je Stetno
dejstvo Secera i lepljive hrane na zube i tkiva
parodoncijuma. Kao jedan od primera ispitivao
je dejstvo smokava na zdravlje parodoncijuma.
Ukazivao je na njihovu slatko¢u i lepljivu
strukturu kao uzrok nastanka Kkarijesa i
zapaljenja desni. Smatrao je da naslage ostaju u
tkivima parodoncijuma i izmedu zuba, na
mestima sa kojih je njihovo uklanjanje otezano
[4]. U antickom Rimu, interesovanje lekara je pre
svega bilo na prevenciji oboljenja
parodoncijuma. U ovom periodu (10.p.n.e.—-
25.n.e.), oralna higijena je smatrana za vaznog
Cinioca zdravlja populacijee. U mnogim
satuvanim dokumentima, pominje se i
koriSc¢enje cetkice za zube i njen znacaj [11]. Kao
prvi lekar izdvojio se Aulo Kornelije Celzo (25
p.n.e.-10 n.e). U svojim knjigama, u kojima je
skupio sva dotadasnja znanja iz medicine, pored
znacaja prevencije i odrzavanja oralne higijene,
opisao je i razlicite vrste lecenja oboljenja
parodoncijuma. U jednoj od njih, izmedu ostalog,
piSe da desni koje krvare treba premazivati
jabukovim sokom i sir¢etom. Opisao je i
koris¢enje kauterizacije za odstranjivanje
uveéanih desni i savetovao da se one posle tog
tretmana premazuju medom i crvenim vinom
[5]. Zlatno doba islama je period koji se proteze
od 8. do 13. veka n.e. Islamski svet je tokom ovog
perioda doZiveo znacajan kulturni, naucni i
tehnoloski napredak. 1z tog perioda izdvaja se
Abulkasis, kao najpoznatiji lekar zapadnog
Kalifata. Opisao je hemofiliju, hirursko
odstranjivanje tumora sa metastazama, primenu
kauterizacije = u  zaustavljanju = krvarenja
osteéenog krvnog suda. Shvatio je da su naslage i
kamenac na zubima etioloSki faktor za nastanak
parodontopatija. Razumeo je znacaj i potrebu za
uklanjanje naslaga, kako na zubima tako i u
prostorima ispod desni, Sto ga je navelo da
osmisli i napravi seriju instrumenata kojima bi
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work on surgical treatment. It also contains the
first anatomical and pathological descriptions of
the human body, diagnosis, and treatment plans.
The first descriptions of cauterization of
pathological tissue and tumor removal are found
in this papyrus. Descriptions of extracting
loosened and intact teeth indicate that
periodontal diseases were known to physicians
of that era. In the therapy for diseased
periodontal tissue, plant-based ointments were
used to reduce discomfort and pain as well as to
strengthen the tooth within the alveolus. These
ointments were made from plants, honey and
spices and applied by rubbing them into painful
areas or near the teeth causing discomfort [2].
The Egyptian scribe Hesy-Ra, who lived during
the time of the 3rd Egyptian dynasty, was the
first dental physician in ancient Egypt. Among
other things, his tomb bears the title "the
greatest among those who deal with teeth.” He is
also credited with being the first person to
recognize periodontal diseases [17]. Biological
remains from the Phoenician period (2500 BC)
indicate that this civilization was aware ofthe
issues of loosened and even lost teeth. One of the
methods they used for solving this problem is by
binding the loosened teeth together with gold
wires [3]. (Figure 1.)

Figure 1. Golden wire ligature used as a therapeutic
procedure in the treatment of tooth loosening
Source: https://mydesultoryblog.com/2018/10/when-it-
comes-to-dentistry-be-glad-you-live-in-the-21st-century/

The most prominent figure in medicine
in ancient Greece (750-320 BC) was
Hippocrates (460-370 BC). He is still considered

as the father of medicine, and his oath is taken in
many countries after completing studies in
medicine and relatedmedical fields. His
contribution to modern medicine iswell known.
Among other things, he recognized the
importance of clinical observation and patient
evaluation. He spoke aboutthe role of nature in
the healing process and opposed therapeutic
methods that could harm the patient.
Hippocrates introduced the concept of disease
prevention through a healthy diet and healthy
environment. He described jaw dislocations and
fractures as well as ulcers occurring in the
mouth due to systemic diseases. One of the
topics he dealt withwas the etiology of
periodontal diseases, along with an explanation
of tooth eruption. He attributed gum
inflammation to the accumulation of hard
deposits on teeth (i.e. tartar) and spleen
diseases. In one patient with a spleen disease, he
noted a swollen abdomen, acute pain and gums
that separated from the teeth with an
unpleasantsmell [18]. In  addition to
Hippocrates, Aristotle (384-322 BC) was a
leading scientist, teacher and philosopher in
ancient Greece. He researched the etiology and
observed symptoms of oral diseases. Aristotle
wrote about periodontal diseases and tooth
decay, described the morphology of teeth and
considered the importance of occlusion. He
studied the harmful effects of sugar and sticky
foods on teeth and periodontal tissues. As an
example, he examined the impact of figs on
periodontal health, pointing out their sweetness
and sticky texture as causes of cavities and gum
inflammation. Aristotle believed that deposits
remained in periodontal tissues and between
teeth, in areas where their removal was difficult
[4]. In ancient Rome, physicians primarily
focused on preventing periodontal diseases.
During this period (10 BC-25 AD), oral hygiene
was considered an important factor in public
health. Many preserved documents mention the
use of toothbrushes and their significance [11].
The first prominent physician was Aulus
Cornelius Celsus (25 BC-10 AD). In his books,
which contained all existing knowledge of
medicine at that time, he described various
treatments for periodontal diseases alongside
the significance of prevention and oral hygiene.
In one of his works, he wrote that bleeding gums
should be treated with apple juice and vinegar.
He also described using cauterization to remove
enlarged gums and advised applying honey and
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se te naslage uspeSno uklanjale. Ti instrumenti
su pretece danasnjih stomatoloskih kireta [15].
(Slika 2.)

Slika 2. Skice parodontalnih instrumenata koje

je dizajnirao Abulkasis
preuzeto sa:
https://medheritage.org/2023/03/01/abulcasis-a-
landmark-for-arabic-and-european-surgery/
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Period Renesanse daje novi zamah u
umetnosti, kulturi, medicini, pa samim tim i
stomatologiji. Nastaju knjige i spisi koji opisuju,
temeljitije nego do tada, anatomiju Coveka, sto je
rezultat usavrsenijih metoda disekcije kadavera
[6]. Pronalazak Stamparije omogucéio je
Stampanje knjiga u ve¢em broju primeraka. A
prevodenje medicinskih knjiga doprinelo je
Sirenju znanja iz oblasti medicine. Bavljenje
naukom i istrazivacki poziv je postao
pristupacniji i mnogi su iskoristili tu Sansu. Prva
Stampana knjiga iz oblasti stomatologije
objavljena je 1530. godine pod nazivom ,Mala
Medicinska knjiga za sve vrste bolesti i nemod¢i
zuba” (Little Medicinal Book for All Kinds of
Diseases and Infirmities of the Teeth) od Artzneja
Buklajna. Ona je sadrZala opis mnogih
dotadasnjih saznanja, terapijskih metoda i
iskustava lekara iz anticke Grcke i Rima, kao i
zapazanja i iskustva arapskih lekara u periodu
Zlatnog doba Islama. U nekoliko poglavlja ove
knjige opisana su i oboljenja gingive i
parodoncijuma [7]. Bartolomeo Eustahio (1500-
1574), italijanski naucnik, dao je veliki doprinos
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medicinskoj nauci, posebno iz oblasti anatomije
Coveka. Pored preciznih opisisa grade zuba i
pulpe, opisao je i oboljenja koja zahvataju usnu
Supljinu i ponudio nacine njihovog lecenja.
Njegovo  leCenje  parodontitisa  odnosno
parodontopatija, bilo je, za to vreme, izuzetno
moderno. Savetovao je uklanjanje zubnog
kamenca i odstranjivanje patoloski izmenjenog
tkiva [9]. Hirurske procedure na oralnim tkivima
predstavljaju predmet njegovih daljih
istrazivanja. Ambroaz Pere (1510-1590) je prvi
dao opis oralnohirurskih i nekih drugih zahvata,
pa je =zato smatran najveim hirurgom
Renesanse. UsavrSio je mnoge hirurSke
instrumente za oralnohirurske zahvate. Shvatio
je znacaj zubnog kamenca u etiologiji oboljenja
gingive i parodoncijuma i wukazao na
neophodnost njegovog uklanjanja [8]. U 18.veku
isticu se dva imena od posebnog znacaja za dalji
razvoj parodontologije: Pjer FoSar i DZon Hanter.
FoSar, ratni hirurg francuske mornarice,
interesovao se posebno za oboljenja usne duplje
mornara na brodovima. Oboljenje koje je najvise
zadavalo problema mornarima, bio je skorbut.
Za njegove veStine se brzo saznalo i on ubrzo
postaje renomirani i veoma poznat. Uspesno je
reSavao probleme Kkarijesa zuba, kamenca i
uklanjanja beningnih tumora wusne duplje.
Njegov znacaj je i u tome, Sto je 1742. godine
prvi opisao i uradio gigivektomiju, proceduru
kojom je uklonio visak tkiva gingive. U svojim
knjigama, detaljno opisuje anantomiju gingive,
njene promene u gradi i strukturi i epulise [15].
DZon Hanter, britanski lekar i nau¢nik, detaljno
je analizirao i izucavao anatomiju ¢oveka. Tokom
svog Zivota skupio je preko 13 000 anatomskih
uzoraka, koje je izucavao i opisivao u svojim
publikacijama. Svoje rukopise u kojima opisuje
anatomiju glave upotpunio je ilustracijama
kostiju vilica i lica, kao i mle¢nih i stalnih zuba.
Opisao je i morfologiju zuba sa kanalima
korenova i tkivom pulpe (Slika 3.). Kao hirurg,
smatrao je da sva oboljenja i promene na
kostanim i mekim tkivima usne duplje treba da
budu tretirana od strane hirurga. Pratio je
napredovanje Kkarijesa zuba, opisivaju¢i ,bela
tackasta polja“ na zubu koja kasnije progrediraju
u mrka polja koja predstavljaju razoreno tkivo
zuba. Opisuje i ,dZepove” u kosti i njihov uticaj
na njenu destrukciju koja dovodi do raskla¢enja
zuba [10].
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red wine to the area after the procedure [5]. The
Islamic Golden Age, spanning from the 8th to
13th centuries AD, marked significant cultural,
scientific, and technological advancements in the
Islamic world. Among the notable figures of this
era was Abulcasis, the most renowned physician
of the western Caliphate. He described
hemophilia, surgical removal of metastasized
tumors and the use of cauterization to stop
bleeding from damaged blood vessels.
Abulcasisrealized that deposits and tartar on
teeth were etiological factors in the development
of periodontal diseases. He understood the
importance of removing deposits from both the
teeth and spaces beneath the gums, leading him
to design and create a series of instruments for
effectively removing these deposits. These
instruments were the forerunners of modern
dental scalers and curettes [15]. (Figure 2.)

Figure 2. Sketches of periodontal instruments

designed by Abulcasis
Source: https://medheritage.org/2023/03/01/abulcasis-a-
landmark-for-arabic-and-european-surgery/

The  Renaissance  brought new
momentum to art, culture, medicine and
dentistry. Books and writings emerged,
describing human anatomy more thoroughly
than before, thanks to advancements in
dissection methods [6]. The invention of the
printing press enabled the production of books
in greater numbers and the translation of

medical texts contributed to the spreadingof
medical knowledge. The pursuit of science and
research became more accessible and many took
advantage of this opportunity.The first printed
book in the field of dentistry was published in
1530 under the title "Little Medicinal Book for
All Kinds of Diseases and Infirmities of the
Teeth" by ArtzneyBuchlein. It included
descriptions of previously known information,
therapeutic methods and the experiences of
physicians from ancient Greece and Rome, as
well as observations and knowledge from Arab
physicians during the Islamic Golden Age.
Several chapters of this book discussed diseases
of the gingiva andperiodontal tissue [7].
Bartolomeo Eustachio (1500-1574), an Italian
scientist, made significant contributions to
medical science, particularly in human anatomy.
Alongside detailed descriptions of tooth
structure and pulp, he described oral diseases
and offered treatment methods. His approach to
treating periodontitis and periodontal disease
was considered modern for that era. He advised
the removal of dental tartar and excision of
pathologically altered tissue [9]. Surgical
procedures on oral tissues were the subject of
his further research.AmbroiseParé (1510-1590)
was the first to describe oral surgical and other
procedures, earning recognition as the greatest
surgeon of the Renaissance. He refined
numerous surgical instruments for oral
procedures and understood the importance of
tartar in the etiology of gingival and periodontal
diseases, emphasizing the necessity of its
removal [8]. In the 18th century, two names
stand out as particularly significant for the
further development of periodontology: Pierre
Fauchard and John Hunter. Fauchard, a French
navy warsurgeon, was particularly interested in
oral diseases affecting sailors aboard ships. The
condition that caused the most trouble among
sailors was scurvy. His skills became widely
known and he soon gained fame. He successfully
was treatingdental cavities, tartar issues and the
removal of benign tumors in the oral cavity.
Fauchardis notable for performing the first
gingivectomyprocedure in 1742, a method for
removing excess gingival tissue. In his books, he
detailed the anatomy of the gingiva, changes in
its structure and morphology, and epulides [15].
John Hunter, a British physician and scientist,
whoanalyzed in detail and studied human
anatomy. During his lifetime, he collected over
13,000 anatomical specimens, which he studied
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Slika 3. Knjiga DZona Hantera iz 1771. godine
preuzeto sa: - https://www.rcseng.ac.uk/library-and-
publications/library/blog/john-hunter-the-natural-history-
of-the-human-teeth-1771/
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Devetnaesti vek bio je period velikih
medicinskih otkri¢a i dostignuca. Istrazivanja iz
oblasti patologije i mikrobilologije, otkriée
anestezije i iks-zraka, promenila su koncept
dijagnostike i poboljsala terapiju oralnih
oboljenja. Nemacka i Amerika uzimaju vodecu
poziciju u istarazivanju i unapredenju klini¢kih
terapijskih procedura. Vode¢i lekar koji se bavio
oboljenjima parodoncijuma i njegovim leCenjem
bio je Dzon Rigs (1811-1855). Njegova
interesovanja za gingivu i njena oboljenja javila
su se jo$ na pocetku njegovog klinickog rada.
Zbog svoje uspesnosti u dijagnostici i terapiji, ali
i odluke da svoj klinicki i nau¢ni rad usmeri
samo na oboljenja tkiva parodoncijuma, smatra
se prvim parodontologom u istoriji. Njegov
znac¢aj u leCenju i poznavanju oboljenja
parodoncijuma objasSnjava i Cinjenica da se
oboljenje koje se danas prepoznaje kao
parodontopatija, tada nazivalo ,Rigsova bolest”
[11]. Protivio se hirurSkoj resekciji gingive,
postupku koji je do tada najcesée primenjivan u
terapiji, a insistirao je na odstranjivanju
patoloskog tkiva posebno u subgingivalnoj regiji.
Veliku paznju pridavao je prevenciji i znacaju
oralne higijene, odnosno pranju zuba. Lenard
Koker (1785-1850), zubni lekar i istrazivac,
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takode je igrao znacajnu ulogu u razvoju
parodontologije u 19. veku. Njegova razmisljanja
i inovativne ideje, promenila su pogled na
dotadasnja znanja o oboljenjima parodoncijuma.
Pregledom i pracenjem pacijenata, primetio je
da oboljenja parodoncijuma pocinju
inflamacijom desni koje opisuje kao ,sporo
progrediraju¢e oboljenje. Cvrste naslage na
zubima je oznacio kao vazan etioloski faktor za
pocetak oboljenja. Insistirao je na redovnosti
pranja zuba, posle svakog obroka, Cetkicom za
zube. Tema kojom se bavio bila je i ,fokalna
infekcija“. Predlagao je da se zubi sa loSom
prognozom i zaostali korenovi zuba izvade, radi
sprecavanja nastanka oboljenja udaljenih organa
[21]. U dvadesetom veku doslo je do
kontinuiranog razvoja nauke i tehnologije.
Razlog tome su i ratovi koji su se vodili u ovom
periodu istorije. Teznja za mo¢i i savladavanju
protivnika, zahtevala je ukljucenost najbistrijih
umova ovog doba iz svih oblasti drustva i nauke.
Otkrivanjem antibiotika, uspeSno su se lecile
mnoga, do tada teSka oboljenja infektivne
prirode. Upotreba rendgena i magnetne
rezonance unapredila je preciznost dijagnostike
i otvorila vrata jednoj inovativnoj i novoj
terapijskoj proceduri - transplantaciji organa.
Stomatologija je pratila napredak i razvoj
tehnoloskih i nau¢nih dostignu¢a u medicini.
Posle vojne medicine, koriS¢enje rendgena kao
pomo¢énu dijagnosticku proceduru, uvodi i
stomatologija [12]. (Slika 4.). Umesto rucnih
stomatoloskih instrumenata, poceli su da se
koriste masinski instrumenti na elektri¢ni
pogon. Dizajnirane su i prve stomatoloske stolice
sa reflektorima. Lokalna anestezija je pocela da
se koristi prilikom intervencija. Otkri¢em
preventivne uloge fluorida u nastanku karijesa,
unapredilo se oralno zdravlje i prevenirala
pojava oboljenja zuba i parodoncijuma.
Dizajnirani su novi parodontoloski instrumenti
koji su potpomogli dijagnostikovanju i lec¢enju
oboljenja parodoncijuma. Dizajnirana je i prva
parodontoloska sonda, tada nazivana
parodontometar, cije koriS¢enje je omogudilo
bolju dijagnostiku parodontalnih dZzZepova i
merenje njegove dubine. Dimenzije, koje bi se
dobile na  kontrolnim pregledima, su
evidentirane. Time bi lekar mogao da prati
rezultat svog terapijskog postupka [13]. Pored
kauzalne, nehirurske terapije parodoncijuma i
hirurske terapijske procedure doZivele su svoju
renesansu. Za razvoj parodontalne hirurgije u
ovom periodu, najviSe su zasluzni Robert



[y
o

G
Vol.50 (2025) No.3&4

T.
ATOTAT
VIED I
7ZE

I_
E

History of medicine

and described in his publications. His
manuscripts on head anatomy = were
supplemented with illustrations of jaw and facial
bones, as well as primary and permanent teeth.
Hunter also described the morphology of teeth
with root canals and pulp tissue (Figure 3). As a
surgeon, he believed that all diseases and
changes in the bony and soft tissues of the oral
cavity should be treated by surgeons. He tracked
the progression of dental cavities, describing
“white spot fields” on teeth that later advanced
to brown areas representing decayed tooth
tissue. Hunter also described "pockets” in the
bone and their destructive effects, leading to
tooth loosening [10].

Figure 3. The book by John Hunter from the year 1771
Source: - https://www.rcseng.ac.uk/library-and-
publications/library/blog/john-hunter-the-natural-history-
of-the-human-teeth-1771/
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The 19th century was a period of great
medical discoveries and advancements.
Research in pathology and microbiology, the
discovery = of  anesthesia and  X-rays
revolutionized  diagnostic  concepts and
improved the treatment of oral diseases.
Germany and America took leading roles in
clinical therapeutic procedures and research.
John Riggs (1811-1855) was a prominent
physician who focused on periodontal diseases

and their treatment. His interest in gingiva and
its diseases began early in his clinical career.
Due to his success in diagnosis and treatment, as
well as his decision to dedicate his clinical and
scientific work entirelyto periodontal tissue
diseases, Riggs is considered the first
periodontistin  history. His importance in
understanding and treating periodontal diseases
is highlighted by the fact that the disease now
recognized as periodontitis was once called
"Riggs' disease." [11]. Riggs opposed gingival
surgical resection, a procedure widely used at
the timeand insisted on removing pathological
tissuein the subgingivalregion. He emphasized
the importance of prevention and oral hygiene,
particularly tooth brushing. Leonard Koecker
(1785-1850), a dentist and researcher, also
played a significant role in the development of
periodontology in the 19th century. His
observations and innovative ideas reshaped the
understanding of periodontal diseases. By
examining and following patients, he noticed
that periodontal diseases begin with gingival
inflammation, which he described as "slowly
progressing." He identified hard deposits on
teeth as a critical etiological factor in disease
onset and emphasized the necessity of regular
tooth brushing after meals. Koeckeralso
addressed the concept of "focal infection,”
suggesting that teeth with poor prognosis and
retaineddental roots should be extracted to
prevent diseases in distant organs [21]. The 20th
century saw continuous development in science
and technology, partly influenced by the wars of
this era. The pursuit of power and overcoming
adversaries required the involvement of the
brightest minds across all fields. The discovery
of antibiotics led to successful treatments for
numerous infectious diseases. The use of X-rays
and magnetic resonance improved diagnostic
accuracy and opened doors to innovative
therapeutic procedures, such as organ
transplants.  Dentistry  followed medical
advancements, integrating technological and
scientific achievements. Following military
medicine, dentistry adopted X-rays as a
diagnostic tool [12] (Figure 4). Machine-
powered dental instruments began replacing
manual ones, and dental chairs with reflectors
were designed. Local anesthesia started being
used during interventions. The discovery of
fluoride's preventive role in cavity formation
improved oral health and prevented dental and
periodontal  diseases. New  periodontal
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Njuman i Lenard Vidman. Vidmanov reZanj iz
1918. oznacio je prekretnicu u daljem
napredovanju parodontalne hirurgije. Ova, u to
vreme, inovativna hirurSka metoda bila je
karakteristicna po trapezoidnom obliku reznja,
sa dve vertikalne relaksacione incizije, Sto veéu
mobilnost reznja i bolji pristup patoloskom tkivu
[19]. Deceniju kasnije, 1931. Kirkland uvodi novi
inovativni pristup koji ¢e biti nazvan ,otvorena
subgingivalna kiretaza“. Ovom procedurom,
insistira se na ocuvanju zdravog prodontalnog
tkiva i suzbijanje inflamacije, a kiretazom reznja
bi se uklonilo inflamirano i patoloski izmenjeno
tkivo [20]. Nakon Drugog svetskog rata, nova
generacija naucnika i klini¢ara preuzela je ulogu
svojih prethodnika. Svet koji je pretrpeo velike
gubitke, u svakom pogledu poceo je da se okrece
inovativnim reSenjima i gradnji novog ljudskog
drustva. Briga o ljudima i njihovim problemima
postali su normativ drustva. Oralno zdravlje
stanovnis$tva, u SAD, pokazalo je kontinuirano
poboljSanje zahvaljuju¢i preventivnim merama
koje su uvedene. HirurSke procedure na
parodoncijumu pocele su sve Sire da se
primenjuju, a i stalno se ulagalo u nove
materijale i instrumente. Novitet u lecenju
oboljenja parodoncijuma predstavljao je pocCetak
lokalne upotrebe penicilina. On bi se u obliku
pastila davao pacijentima, a spora razgrdanja
osiguravala je njegovu dugotrajnu koncentraciju
u usnoj duplji. Indikacije su bile: akutni
ulcerativni gingivostomatitis, akutni
streptokokni  tonzilitis. Primenjivao se i
preventivno pre odredenih oralnohirurskih
intervencija i kod pacijenata sa nekim
sistemskim oboljenjima. Kasnije je penicilin, kao
lek izbora, poceo da se daje i intramuskularno
kod pacijenata sa akutnim i nekrotiziraju¢im
promenama na gingivi [14].

Slika 4. Prvi komercijalni dentalni rendgen
aparat (1905. godina)

preuzeto sa:
https://paleofuture.com/blog/2016/8/30/going-to-the-
dentist-in-1909-was-a-nightmare-but-x-rays-were-
s1§1'ppQg.ed-to-change-all-that )

www.tmg.org.rs

Ovaj period obelezava i radanje nove
stomatoloske discipline - implantologije. Ideja da
se izvadeni zub zameni drugim zubom ili
materijalom, datira jo$ od perioda najstarijih
ljudskih civilizacija (Slika 5.). Tek u 20. veku
implantologija pocinje da se razvija kao nauka.
Prekretnicu u implantoloskoj terapiji predstavlja
otkrice Svedskog  ortopedskog  hirurga
Brenemarka. On je, prilikom jedne hirurske
intervencije, koristio biokompatibilne
titanijumske intraosealne implantate i kasnije je
opisao termin ,osifikacija“ koji ¢e postati temelj
savremene implantologije [22].

Danas, lecenje obolelog parodoncijuma
zahteva temeljan pristup, vrlo precizne analize i
sagledavanje svih mogucih rezultata primenjene
iz terapije. Parodontolozi, osim $to lece oboljenja
potpornog aparata zuba, sagledavaju i njihov
uticaj na  Citav  organizam.  Oboljenja
parodoncijuma (parodontitis) mogu da uti¢u na
zdravlje mnogih sistema i organa. Sa druge
strane mnoga sistemska oboljenja daju svoje
manifestacije u usnoj duplji. Savremena
parodontalna hirurgija, pored modifikovanih i
poboljsanih hirurskih procedura i
implantologije, tezi 1 regenerativnom i
rekonstruktivnom pristupu lecenja. Pre bilo koje
intervencije, insistira se na detaljnom pregledu,
proceni stanja parodoncijuma i planiranju
terapijskih procedura. Za tu svrhu danas se
koriste mnogobrojni kompijuterski programi
koji omogucavaju Kklinic¢aru da na
trodimenzionalnom modelu isplanira
odgovaraju¢e leCenje i proceni uspesSnost
primenjene terapije. Istrazivanja iz oblasti
regenerativnih hirurskih procedura i
biomaterijala, dovela su do teznje klinicara da
njima nadoknade originalna izgubljena tkiva
parodoncijuma, ¢ime bi se pacijentu povratila
funkcija i morfologija potpornog aparata zuba.
Istrazivanja iz oblasti mati¢nih ¢elija omogucila
su povecanje uspeSnosti regenerativne i
rekonstruktivne terapije uznapredovalih
oboljenja parodoncijuma, a sve hirurske
procedure su izmenjene tako da budu
minimalno invazivne uz S$to veéi procenat
ocuvanja zdravog tkiva parodoncijuma [23].
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instruments were created to aid in diagnosing
and treating periodontal diseases. The first
periodontal probe, then called a
"periodontometer”, was designed, allowing
better diagnosis of periodontal pockets and
measurement of their depth. Measurements
recorded during follow-ups enabled dentists to
monitor treatment outcomes [13]. Both causal,
non-surgical therapy and surgical procedures of
the periodontal tissueunderwent itsrenaissance.
Robert Newman and Leonard Widmanwere
pivotal figures in the development of
periodontal surgery during this period.
Widman's flap procedure from 1918 marked a
breakthrough in periodontal surgical
advancements. This innovative method featured
a trapezoidal flap shape with two vertical
relaxation incisions, providing greater mobility
and better access to pathological tissue [19]. A
decade later, in 1931, Kirkland introduced a new
approach  called ‘"subgingival open-field
curettage." This procedure aimed to preserve
healthy periodontal tissue and
suppressinflammation, by removinginflamed
and pathologically altered tissue [20]. Post-
World War I, a new generation of scientists and
clinicians took over the role from their
predecessors. A world recovering from
significant losses began focusing on innovative
solutions and rebuilding society. Caring for
people's needs became a societal norm. In the
U.S., oral health improved continuously thanks
to preventive measures introduced. Surgical
procedures for the periodontal tissuebecame
increasingly widespread, with investments made
in new materials and instruments. A notable
development in treating periodontal diseases
was the local use of penicillin. Administered in
lozenge form, its slow breakdown ensured
prolonged concentration in the oral cavity.
Indications included acute ulcerative
gingivostomatitisand acute streptococcal
tonsillitis. Penicillin was also used preventively
before certain oral surgical interventions and in
patients with systemic diseases. Later, penicillin
became the drug of choice for intramuscular
administration in patients with acute and
necrotizing gingival changes [14].

Figure 4. The first commercial dental X-ray
machine (1905)
Source: https://paleofuture.com/blog/2016/8/30/going-to-
the-dentist-in-1909-was-a-nightmare-but-x-rays-were-
~supposed-to-change-all-that
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This period also marks the birth of a
new dental discipline - implantology. The idea of
replacing an extracted tooth with another tooth
or material dates back to the earliest human
civilizations (Figure 5). However, it was not until
the 20th century that implantologybegan to
develop as a science. A major breakthrough in
implantologytherapy was the discovery by
Swedish orthopedic surgeon Branemark. During
one surgical procedure, he used biocompatible
titanium  intraosseousimplants and later
described the term "osseointegration,” which
became the foundation of modern implantology
[22].

Today, the treatment of diseased
periodontal tissuerequires a thorough approach,
precise analyses, and consideration of all
potential outcomes of the applied therapy.
Periodontistsnot only treat diseases of the tooth-
supporting structure but also assess their impact
on the entire body. Periodontal diseases
(periodontitis) can affect the health of many
systems and organs, while on the other hand,
numerous systemic diseases manifest their
signsin the oral cavity.Modern periodontal
surgery, besides modified and improved surgical
procedures and implantology, strives for a
regenerative and reconstructive approach to
treatment. Prior to any intervention, emphasis is
placed on a comprehensive examination,
evaluation of theperiodontal tissue, and the
planning of therapeutic procedures. For this
purpose, numerous computer programs are now
utilized, enabling clinicians to plan appropriate
treatments and evaluatethe success of the
applied therapy using three-dimensional
models.Research in regenerative surgical
procedures and biomaterials has led clinicians to
aim to restore original lost periodontal tissues,
thereby returning function and morphology to

WWW.Img.org.rs
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Slika 5. Mandibula iz perioda Maja, sa tri
implantirana komada ljuske Skoljke u bezubom

prostoru
preuzeto sa: https://dreamdentalimplants.com/history-of-
implants
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Danasnja, savremena parodontologija,
nema mnogo sli¢nosti sa nacinima lecenja koji su
se praktikovali u ranijih vekova. Jedna od
malobrojnih sli¢nosti predstavlja to da oboljenja
parodoncijuma predstavljaju problem sa kojim se
i dalje bori ljudski rod. Krvarenje desni, bol,
labavljenje zuba, samo su neki od znakova koji su
naterali ranije civilizacije da tragaju za reSenjima
ovog problema. Zbog toga, od ogromnog znacaja
za razumevanje razvoja parodotologije,
predstavljaju 1 istorijski podaci. Danas je
parodontologija veoma napredovala i obuhvata
Citav niz oblasti pocev od dijagnoze do
nehirurske terapije, pa preko okluzalne terapije,
resektivnih i procedura regeneracije tvrdih i
mekih tkiva potpornog aparata zuba.
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the tooth-supporting structures. Stem cell
research has increased the success rate of
regenerative and reconstructive therapies for
advanced periodontal diseases. All surgical
procedures have been adapted to be minimally
invasive, with a focus on preserving as much
healthy periodontal tissue as possible [23].

Figure 5. Mandible from the Mayan period , with
three implanted pieces of shell in a toothless

space
Source: https://dreamdentalimplants.com/history-of-
implants
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DOKTORKA SMILjA KOSTIC - ZIVOT I DELO ZABORAVLJENE HEROINE
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Sazetak rada: Doktorka Smilja Kosti¢ bila je pionir u oblasti medicine, sa velikim doprinosom narocito u
oblasti imunologije i infektivnih bolesti. Jedna od njenih najvaznijih misija bila je suzbijanje zaraznih
bolesti, koje su u prvoj polovini 20. veka bile jedan od vodecih uzroka mortaliteta u Jugoslaviji. Za vreme
Balkanskih ratova Smilja se, kao sedamnaestogodisnja gimnazijalka, dobrovoljno prijavila za bolni¢arku u
Treéoj rezervnoj bolnici u Beogradu. Zbog svoje velike humanosti i hrabrosti koje je pokazala u
Balkanskim ratovima, odlikovana je Krstom milosrda i Bronzanom medaljom srpskog Crvenog krsta.
Studije medicine zapocela je 1915. godine u Lozani, koje je nastavila u Monopeljeu, a diplomirala je 1919.
godine u Strazburu. Po zavrsetku studija vratila se u Beograd. Postala je prva zena docent Medicinskog
fakulteta u Beogradu. Jedno od njenih najvaznijih dostignuéa bilo je uvodenje BCG vakcine u nasu zemlju.
Za svoj izuzetan doprinos u borbi protiv tuberkuloze odlikovana je Nacionalnim ordenom Legije Casti od
strane Francuske. U posleratnom periodu nije bila deo ni jedne ideoloSke organizacije zbog cega je bila
oznacena da ispoljava neprijateljski stav prema socijalisti¢ckoj zajednici. Prevremeno je penzionisana i
udaljena sa fakulteta. Pola veka nakon udaljavanja sa fakulteta i dvadeset godina nakon smrti, moralno je
rehabilitovana. Doktorka Kosti¢ bila je mnogo vise od lekara i nauc¢nika. Bila je humanista, lider i vizionar,
¢iji je uticaj nadmasio granice medicine.

Kljucne reci: Zena, lekar, pionir, dostignuca, vakcina, tuberkuloza

UuvoD

U svetu, u periodu nakon Drugog
svetskog rata, BCG vakcina postaje Siroko
prihvaéena preventivna mera protiv tuerkuloze.
Nasa zemlja bila je medu zemljama Kkoje su se
intenzivno podvrgle ovoj preventivi, a doktorka
koja je dala nemerljiv doprinos u njenoj primeni
na nasim prostorima bila je odlikovana Legijom
¢asti. Sira javnost je tek 2020. godine saznala da
je re¢ o doktorki Smilji Kosti¢ [1,2]. Doktorka
Smilja Kosti¢ bila je pionir u oblasti medicine, sa
velikim doprinosom narocito u oblasti
imunologije i infektivnih bolesti. Rodena u
Beogradu u prvoj polovini 20. veka, doktorka
Kosti¢ je svoj zivot posvetila unapredenju
medicinskih saznanja i zdravstvene zastite, Sto
ju je ucinilo jednom od najcenjenijih licnosti u
naucnoj zajednici.

Jedna od njenih najvaznijih misija bila je
suzbijanje zaraznih bolesti, koje su u to vreme
bile jedan od vode¢ih uzroka mortaliteta u
Jugoslaviji. Sa razvojem nauke i tehnike,
doktorka Kosti¢ je bila medu prvima koji su u

nasoj zemlji pocCeli da proucavaju imuni sistem i
njegove odgovore na razli¢ite patogene. Njena
istrazivanja i praktican rad na terenu znacajno
su unapredili razumevanje o nacinima
prevencije i kontrole Sirenja zaraznih bolesti,
¢ime je pomogla u ocuvanju zdravlja Ccitave
zajednice.

U naucno-istrazivackom radu, doktorka
Kosti¢ bila je poznata po inovativnom pristupu i
velikoj predanosti. Pored rada sa pacijentima,
intenzivno se bavila i edukacijom mladih
medicinskih radnika, verujuci da je obrazovanje
klju¢ za dugorocno poboljsanje zdravstvenog
sistema. Osnovala je i nekoliko centara za
istrazivanje imunoloskih reakcija, gde je radila
na razvoju novih terapijskih metoda i prevenciji
oboljenja [3,4,5].

Rad doktorke Kosti¢ ima veliki znacaj i
danas, jer su njena otkrica i metodologije
postavili temelje za dalji razvoj imunologije i
infektologije u Srbiji i Sire. Njeno naslede Zzivi
kroz generacije lekara i istrazivaca koji
nastavljaju njenu misiju, koristeé¢i njene nalaze i
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Abstract: Doctor Smilja Kosti¢ was a pioneer in the field of medicine, making significant contributions,
particularly in the areas of immunology and infectious diseases. One of her most important missions was
combating infectious diseases, which were among the leading causes of mortality in Yugoslavia during the
first half of the 20th century. During the Balkan Wars, at the age of seventeen, Smilja volunteered as a
nurse at the Third Reserve Hospital in Belgrade. Her exceptional humanity and bravery during the Balkan
Wars earned her the Cross of Mercy and the Bronze Medal of the Serbian Red Cross. She began her
medical studies in 1915 in Lausanne, continued them in Montpellier, and graduated in 1919 in Strasbourg.
After completing her studies, she returned to Belgrade, where she became the first female docent at the
Faculty of Medicine in Belgrade. One of her most notable achievements was the introduction of the BCG
vaccine to the country. For her outstanding contributions to the fight against tuberculosis, she was
awarded the National Order of the Legion of Honor by France. In the post-war period, she remained
unaffiliated with any ideological organization, which led to accusations of harboring a hostile attitude
toward the socialist community. As a result, she was prematurely retired and dismissed from the faculty.
Half a century after her dismissal and twenty years after her death, she was posthumously rehabilitated.
Doctor Kosti¢ was much more than a physician and scientist. She was a humanist, a leader, and a visionary
whose influence transcended the boundaries of medicine.

Keywords: woman, physician, pioneer, achievements, vaccine, tuberculosis

INTRODUCTION

n the world, in the period after the
Second World War, the BCG vaccine became
widely accepted as a preventive measure against
tuberculosis. Our country was among those that
actively implemented this prevention, and the
doctor who made an immeasurable contribution
to its application in our region was awarded the
Legion of Honour. The broader public only
learned in 2020 that this doctor was Dr. Smilja
Kosti¢ [1,2].

Dr. Smilja Kosti¢ was a pioneer in the
field of medicine, with significant contributions,
especially in immunology and infectious
diseases. Born in Belgrade in the first half of the
20th century, Dr. Kosti¢ devoted her life to
advancing medical knowledge and healthcare,
which made her one of the most respected
figures in the scientific community.

One of her most important missions was
the control of infectious diseases, which at that

time were among the leading causes of mortality
in Yugoslavia. With the development of science
and technology, Dr. Kosti¢ was among the first in
our country to study the immune system and its
responses to various pathogens. Her research
and practical fieldwork significantly improved
the understanding of methods for preventing
and controlling the spread of infectious diseases,
thereby helping to safeguard the health of the
entire community.

In scientific research, Dr. Kosti¢ was
known for her innovative approach and great
dedication. In addition to working with patients,
she was actively involved in educating young
medical professionals, believing that education
was key to long-term improvement of the
healthcare system. She also founded several
centers for the study of immunological
responses, where she worked on developing
new therapeutic methods and disease
prevention strategies [3,4,5].
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metode u svakodnevnoj borbi za zdravlje ljudi.
Kroz posvecenost i strast prema nauci, doktorka
Smilja Kosti¢ ostavila je dubok i trajan trag u
polju medicine, a njen rad i danas inspirise.
RANO DETINJSTVO I OBRAZOVANJE

Doktorka Smilja Kosti¢ rodena je kao
Smilja Joksi¢ 1895. godine u Beogradu, od oca
Momcila Joksiéa, adutanta Kraljeve garde i majke
Stake Paci¢. Rodena je kao drugo dete od ukupno
sedmoro dece koliko su Momcilo i Staka imali.
Praunuka je Tome Vuci¢a PeriSi¢a, ucesnika
Prvog i Drugog srpskog ustanka i najuticajnijeg
coveka u Srbiji u drugoj polovini 19. veka.
Pretpostavlja se da je od pradede nasledila
upornost, borbenost i veStinu ophodenja sa
ljudima, posebno sa decom.

Njeno skolovanje nije bilo lako, niti se
odigravalo kontinuirano. Osnovnu i srednju
skolu zavrsila je u Beogradu i takozvani ispit
zrelosti polozila je 1913. godine. Za vreme
Balkanskih ratova (1912-1913) Smilja se, kao
sedamnaestogodiSnja gimnazijalka, dobrovoljno
prijavila za bolnicarku u Trecoj rezervnoj bolnici
u Beogradu. Zbog svoje velike humanosti i
hrabrosti koje je pokazala u Balkanskim
ratovima, odlikovana je Krstom milosrda i
Bronzanom medaljom srpskog Crvenog krsta.

Studije medicine zapocela je 1915.
godine u Lozani, tokom teSkih ratnih godina.
Tada dolazi do jo$ jednog prekida u njenom
Skolovanju. Naime, ona se pocetkom Prvog
svetskog rata ponovo prijavila da bude
bolnicarka, ovoga puta u Vojnoj bolnici u
Kragujevcu. Studije medicine nastavila je u
Monopeljeu, a diplomirala je 1919. godine u
Strazburu, gde je pocela da radi na Decjoj klinici.
Godine 1921. odbranila je doktorsku tezu i
stekla zvanje doktora medicine.

PORODICA

Tokom studija, 1919. godine udala se za
svog kolegu Aleksandra Kosti¢a. Vencali su se u
Monpeljeu, a crkveno vencanje obavljeno je u
Nici, u ruskoj pravoslavnoj crkvi. Sa njim je imala
dvoje dece, sina Ivana (Vanju) koji je 1942.
godine poginuo kao borac Ravnogorskog
pokreta i Vojislava (Vokija) Kosti¢a, naSeg
poznatog kompozitora i gastronoma [3,6,7,8].

POVRATAK U SRBIJU I PROFESIONALNA
KARIJERA
Po zavrSetku studija Smilja Kosti¢
boravila je jo$ kratko vreme u Strasburu.
Naredne, 1922. godine, vratila se sa svojim
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suprugom, prof. dr Aleksandrom Kosti¢em, u
Beograd. Razlog njihovog povratka bio je
primanje Aleksandra Kosti¢a na mesto profesora
histologije na novoosnovanom Medicinskom
fakultetu u Beogradu. Kada je Histoloski institut
Medicinskog fakulteta u Beogradu dobio svoje
prostorije dvadesetih godina proslog veka,
doktorka Smilja Kosti¢ postala je prvi asistent na
toj katedri.

Tu funkciju obavljala je kratko jer je
naredne 1924. godine postala asistent u tek
osnovanoj Decjoj Kklinici, u okviru koje je ona
osnovala Dedji dispanzer i potom postala Sef te
sluzbe. Od tog perioda poceo je njen pionirski
rad u decjoj medicini koji je imao dalekosezne
posledice. De¢ji dispanzer postao je centar
preventivne medicine i brige za zdravlje dece,
C¢ime je doktorka Kosti¢ postavila temelje za
modernu pedijatrijsku praksu u Srbiji.

Doktorka Smilja Kosti¢ je primenjivala
savremene svetske metode u naucnim
istrazivanjima, nastavi i lekarskoj praksi. Budu¢i
da je govorila nemacki i francuski jezik, pored
pisanja, bavila se i prevodenjem strucne
literature. Objavila je preko 120 strucnih i
nau¢nih radova i popularnih pedijatrijskih
Clanaka na srpskom i francuskom jeziku, u
domac¢im i inostranim stru¢nim casopisima.
Tokom svoje radne karijere, pored zalaganja u
nastavi pedijatrije, radila je i kao glavni lekar
ambulante Decje klinike i lekar u Savetovalistu
za odojcad, gde je upucivala majke u nacin nege i
ishrane novorodencadi. Napisala je, prve u Srbiji,
priru¢nike za klinicku laboratorijsku
dijagnostiku. Pored rada na istrazivanju
oboljenja srca i krvnih sudova, primene
antibiotika i poremecaja metabolizma i ishrane
kod dece, krajem dvadesetih godina 20. veka,
njeno profesionalno interesovanje se usmerava i
fokusira na veliki javnozdravstveni problem, a to
je tuberkuloza kod dece, i kako sprovesti njenu
preventivu.

U zvanje docenta na Katedri za
pedijatriju izabrana je 1939. godine, ¢ime je
postala prva zena docent Medicinskog fakulteta.
Pocetkom Drugog svetskog rata, 1941. godine
udaljena je sa fakulteta, jer je odbila da potpise
»Apel srpskom narodu” da bi dve godine kasnije
ipak bila vra¢ena u sluzbu, gde je na istoj
duznosti ostala do kraja rata. Za vanrednog
profesora na Katedri za pedijatriju izabrana je
1948. godine, kada je i postavljena za Sefa
glavnog odeljenja Decje klinike u Beogradu
[2,9,10].
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Dr. Kosti¢’s work remains highly
significant today, as her discoveries and
methodologies laid the foundation for further
development of immunology and infectious
disease medicine in Serbia and beyond. Her
legacy lives on through generations of doctors
and researchers who continue her mission,
applying her findings and methods in the daily
fight for human health. Through her dedication
and passion for science, Dr. Smilja Kosti¢ left a
profound and lasting mark in medicine, and her
work continues to inspire today.

EARLY CHILDHOOD AND EDUCATION

Dr. Smilja Kosti¢c was born as Smilja
Joksi¢ in 1895 in Belgrade, to her father Momcilo
Joksi¢, an adjutant of the Royal Guard, and her
mother Staka Paci¢. She was the second of seven
children born to Momc¢ilo and Staka. She was the
great-granddaughter of Toma Vuci¢ Perisi¢, a
participant in the First and Second Serbian
Uprisings and one of the most influential figures
in Serbia in the second half of the 19th century.
It is assumed that she inherited from her great-
grandfather her persistence, determination, and
skill in dealing with people, especially children.

Her schooling was neither easy nor
continuous. She completed primary and
secondary education in Belgrade and passed the
so-called maturity exam in 1913. During the
Balkan Wars (1912-1913), at the age of
seventeen, Smilja voluntarily enlisted as a nurse
at the Third Reserve Hospital in Belgrade. For
her great humanity and bravery shown during
the Balkan Wars, she was decorated with the
Cross of Mercy and the Bronze Medal of the
Serbian Red Cross.

She began medical studies in 1915 in
Lausanne, during the difficult years of war. Her
studies were interrupted once again when, at the
beginning of the First World War, she
volunteered to serve as a nurse in the Military
Hospital in Kragujevac. She resumed her medical
studies in Montpellier and graduated in 1919 in
Strasbourg, where she began working at the
Children’s Clinic. In 1921, she defended her
doctoral thesis and earned the degree of Doctor
of Medicine.

FAMILY

During her studies, in 1919, she married
her colleague Aleksandar Kosti¢. Their civil
ceremony took place in Montpellier, and the
religious wedding was held in Nice, at the
Russian Orthodox Church. They had two

children: a son, Ivan (Vanja), who died in 1942
as a fighter in the Ravna Gora movement, and
Vojislav (Voki) Kostié¢, a well-known composer
and gastronome. [3,6,7,8].

RETURN TO SERBIA AND
PROFESSIONAL CAREER

After completing her studies, Smilja
Kosti¢ stayed for a short time in Strasbourg. In
1922, she returned to Belgrade with her
husband, Prof. Dr. Aleksandar Kosti¢. The reason
for their return was Aleksandar Kosti¢'s
appointment as a professor of histology at the
newly established Faculty of Medicine in
Belgrade. When the Histological Institute of the
Faculty of Medicine in Belgrade acquired its own
premises in the 1920s, Dr. Smilja Kosti¢ became
the first assistant at that department.

She held this position for a short time,
as in 1924 she became an assistant at the newly
established Children’s Clinic, where she founded
the Children’s Dispensary and later became head
of the service. From that period, her pioneering
work in pediatric medicine began, with far-
reaching  consequences. The  Children’s
Dispensary became a center for preventive
medicine and child health care, laying the
foundation for modern pediatric practice in
Serbia.

Dr. Smilja Kosti¢ applied contemporary
global methods in scientific research, teaching,
and medical practice. Fluent in German and
French, she not only wrote original works but
also translated professional literature. She
published over 120 professional and scientific
papers as well as popular pediatric articles in
Serbian and French, in both domestic and
international journals.

During her career, in addition to her
dedication to pediatric education, she worked as
chief physician of the Children’s Clinic outpatient
department and as a physician in the Infant
Advisory Clinic, where she guided mothers on
newborn care and nutrition. She authored the
first manuals in Serbia for clinical laboratory
diagnostics. Besides research on cardiovascular
diseases, antibiotic applications, and metabolic
and nutritional disorders in children, by the late
1920s her professional focus shifted to a major
public health problem—childhood
tuberculosis—and its prevention.

She was appointed assistant professor
at the Department of Pediatrics in 1939,
becoming the first female assistant professor at
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DOPRINOS U PREVENTIVI TUBERKULOZE I
UVODENjU BCG VAKCINE

Doktorka Smilja Kosti¢ bila je pionirka u
borbi protiv tuberkuloze kod dece u Jugoslaviji.
Njeno zalaganje za uvodenje preventivnih mera i
primenu BCG vakcine predstavljalo je kljuc¢ni
korak u smanjenju stope obolevanja i smrtnosti
od ove opasne bolesti.

U prvoj polovini 20. veka tuberkuloza je
bila jedna od najsmrtonosnijih bolesti, posebno
u siromasnim i ratom pogodenim regijama
poput Jugoslavije. Deca su bila medu
losih uslova zZivota, neadekvatne ishrane i
nedostatka medicinske nege. U to vreme nasa
zemlja je imala jednu od najvecih stopa smrtosti
dece uzrasta do 5 godina, obolelih od ove bolesti.
Doktorka Kosti¢ prepoznala je ozbiljnost
problema i posvetila svoj rad suzbijanju
tuberkuloze kroz prevenciju i edukaciju. Kao Sef
Dedjeg dispanzera inicirala je programe ranog
otkrivanja i le¢enja tuberkuloze kod dece, $to je
predstavljalo revolucionaran pristup u to vreme.

Jedno od njenih najvaznijih dostignuca
bilo je uvodenje BCG vakcine u nasu zemlju. Ova
vakcina, razvijena u Francuskoj 1920-ih godina,
postala je osnovni alat u borbi protiv
tuberkuloze Sirom sveta. Medutim, njeno
uvodenje u Jugoslaviju bilo je izazovno zbog
nedostatka resursa, stru¢nog kadra i svesti o
vaznosti imunizacije. Doktorka Kosti¢ se
neumorno zalagala za primenu BCG vakcine,
koriste¢i nau¢ne dokaze i medunarodna iskustva
kako bi ubedila vlasti i zdravstvo o njenoj
efikasnosti. Organizovala je kampanje edukacije
i podizanja svesti medu lekarima i
stanovni$tvom, Sto je dovelo do postepenog
prihvatanja vakcinacije. Njeni napori kulminirali
su pocetkom masovne imunizacije dece protiv
tuberkuloze, Sto je ubrzo rezultiralo znacajnim
smanjenjem broja obolelih.

Doktorka Kosti¢ nije samo wuvela
vakcinu, ve¢ je radila i na implementaciji
sveobuhvatnih preventivnih mera. Kroz rad u
Decjem dispanzeru, razvila je programe koji su
ukljucivali redovne zdravstvene preglede, ranu
dijagnostiku i lecenje dece sa tuberkulozom ili
rizikom od oboljevanja. Posebno se posvetila
edukaciji majki i porodica o znacaju higijene,
ishrane i zdravih Zivotnih uslova u prevenciji
bolesti. Njeni programi ukljucivali su i obuku
medicinskog osoblja, kako bi se obezbedila
adekvatna briga za decu u celoj zemlji. Njeni
rezultati, koji su pokazivali prakti¢nu vrednost i

WWW.tmg.org.rs

nesSkodljivost ove vakcine, ocenjeni su u
Pasterovom institutu i de¢jim klinikama u Parizu
i Stokholmu kao znacajan naucni doprinos.

Za svoj izuzetan doprinos u borbi protiv
tuberkuloze, doktorka Smilja Kosti¢ dobila je
veoma vazno priznanje. Godine 1952.
odlikovana je Nacionalnim ordenom Legije ¢asti
od strane Francuske, Sto je bilo jedno od
Francuske joj je urucio i bros$ sa brilijantima u
obliku inicijala "BCG", ¢ime je odata pocast
njenom pionirskom radu na promociji ove
vakcine. Njen suprug, prof. dr Aleksandar Kosti¢,
odlikovan je istim ordenom 12 godina ranije, za
doprinos nauci. U trenutku njenog odlikovanja,
na svetu postoji joS samo jedan bracni par koji
nosi ista odlikovanja. To su Marija i Pjer Kiri
[2,8,11].

PROFESIONALNI IZAZOVI

Tokom svoje, iako uspeSne Karijere,
suocavala se sa brojnim preprekama i
potesko¢ama. Na domacem terenu se na
pojedine stavove i ponasanje ove poZrtvovane
lekarke nije blagonaklono gledalo. Obzirom da
se i u posleratnom periodu nije angaZovala ni u
jednoj ideoloSkoj organizaciji, oznacena je kao
profesor koji ispoljava neprijateljski stav prema
socijalistickoj zajednici. Njeni ideolosko-politi¢ki
stavovi nisu se uklapali drustvo, u kome je od
intelektualaca, a posebno profesora Univerziteta,
trazena saradnja i lojalnost. Nakon dobro
organizovane politicke kampanje, zvani¢no je
moralno-politi¢ki diskreditovana i 1. juna 1954.
godine penzionisana, odnosno udaljena sa
fakulteta [9,12].

KASNIJI ZIVOT I NASLEDE

Smilja i Aleksandar Kosti¢ su od mladih
godina bili nerazdvojni. Ziveli su u zajedi$tvu 70
godina, docekavsi duboku starost. Nakon
udaljavanja sa Medicinskog fakulteta, poslednje
tri decenije Zivota doktorka Smilja Kosti¢ bila je
posvecena privatnoj praksi i pomaganju suprugu
u pisanju i ostvarivanju istrazivackih poduhvata.
Preminula je 5. juna 1981. godine u Beogradu, u
porodi¢nom stanu u Dositejevoj 1. Zahvaljujuci
njihovom sinu, Vokiju Kosti¢u, supruZnici
pocivaju zajedno u Aleji zasluznih gradana na
Novom groblju u Beogradu. Prema njihovoj zZelji
na spomen-ploci ispisan je tekst: NERAZDVOJNI
ZA ZIVOTA, NERAZDVOJNI POSLE SMRTI

Smilja Kosti¢ je, 2001. godine, moralno
rehabilitovana i to kao jedina Zena u grupi od
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the Faculty of Medicine. At the beginning of
World War Il in 1941, she was removed from the
faculty for refusing to sign the “Appeal to the
Serbian People,” but two years later she was
reinstated and continued in her position until
the end of the war. She was promoted to
associate professor at the Department of
Pediatrics in 1948, and at the same time
appointed head of the main department of the
Children’s Clinic in Belgrade. [2,9,10].

CONTRIBUTION TO TUBERCULOSIS
PREVENTION AND INTRODUCTION OF THE
BCG VACCINE

Dr. Smilja Kosti¢ was a pioneer in the
fight against childhood tuberculosis in
Yugoslavia. Her dedication to implementing
preventive measures and the use of the BCG
vaccine represented a crucial step in reducing
the incidence and mortality of this dangerous
disease.

In the first half of the 20th century,
tuberculosis was one of the deadliest diseases,
especially in poor and war-affected regions like
Yugoslavia. Children were among the most
vulnerable groups, often falling ill due to poor
living conditions, inadequate nutrition, and lack
of medical care. At that time, the country had
one of the highest child mortality rates under the
age of five caused by tuberculosis. Dr. Kosti¢
recognized the seriousness of the problem and
dedicated her work to combating tuberculosis
through prevention and education. As the head
of the Children’s Dispensary, she initiated
programs for early detection and treatment of
tuberculosis in children, a revolutionary
approach at the time.

One of her most important
achievements was the introduction of the BCG
vaccine in Yugoslavia. This vaccine, developed in
France in the 1920s, became a fundamental tool
in the global fight against tuberculosis. Its
introduction in Yugoslavia faced challenges due
to lack of resources, trained personnel, and
awareness of the importance of immunization.
Dr. Kosti¢ tirelessly advocated for the vaccine,
using scientific evidence and international
experience to convince authorities and the
health system of its effectiveness. She organized
educational campaigns to raise awareness
among doctors and the general population,
which led to the gradual acceptance of
vaccination. Her efforts culminated in the
beginning of mass immunization of children

against tuberculosis, which soon resulted in a
significant reduction in the number of cases.

Dr. Kosti¢ not only introduced the
vaccine but also worked on implementing
comprehensive preventive measures. Through
her work at the Children’s Dispensary, she
developed programs including regular health
check-ups, early diagnosis, and treatment for
children with tuberculosis or at risk of infection.
She focused particularly on educating mothers
and families about the importance of hygiene,
nutrition, and healthy living conditions in
disease prevention. Her programs also included
training of medical personnel to ensure proper
care for children nationwide. Her results,
demonstrating the practical value and safety of
the vaccine, were recognized by the Pasteur
Institute and children’s clinics in Paris and
Stockholm as a significant scientific contribution.

For her exceptional contribution to the
fight against tuberculosis, Dr. Smilja Kosti¢
received a highly prestigious award. In 1952, she
was decorated with the National Order of the
Legion of Honor by France, one of the most
esteemed recognitions at the time. The French
President also presented her with a brooch in
the shape of the initials “BCG” set with diamonds,
honoring her pioneering work in promoting the
vaccine. Her husband, Prof. Dr. Aleksandar
Kosti¢, had received the same award 12 years
earlier for his contributions to science. At the
time of her decoration, there was only one other
couple in the world with the same distinction:
Marie and Pierre Curie [2,8,11].

PROFESSIONAL CHALLENGES

During her successful career, she faced
numerous obstacles and difficulties. In her home
country, some of her attitudes and actions were
not well regarded. Because she did not
participate in any ideological organization in the
post-war period, she was labeled as a professor
showing a hostile stance toward the socialist
community. Her ideological and political
positions did not align with the society’s
expectations, where intellectuals, particularly
university professors, were required to show
cooperation and loyalty. After a well-organized
political campaign, she was officially morally and
politically discredited and retired on June 1,
1954, effectively being removed from the faculty
[9,12].
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ukupno trideset i jednog profesora koji su posle
rata bili uklonjeni sa fakulteta. Godine 2018. u
okviru obnovljene prostorne kulturno-istorijske
celine - Grocanska carsija, od velikog znacaja za
Republiku Srbiju, u izlozbenoj galeriji u
Biblioteci ,lIlija GaraSanin”, predstavljen je
javnosti Legat prof. dr Aleksandra Kostica
opstine Grocka, gde je, bas kao i u Zivotu, svoje
mesto uz supruga nasla i Smilja [2].

ZAKLJUCAK
Zivot i rad doktorke Smilje Kosti¢
predstavljaju primer nepokolebljive

posvecenosti nauci, medicini i humanosti. Kao
prva Zena docent na Medicinskom fakultetu
Univerziteta u Beogradu, doktorka Kosti¢
probijala je granice u vreme kada je uloga Zena u
nauci bila ogranicena. Njena pionirska
dostignuéa u oblasti pedijatrije i javnog zdravlja
ostavila su neizbrisiv trag u medicinskoj istoriji
naSe zemlje. Doktorka Kosti¢ nije samo lecila,
vec je i obrazovala i inspirisala svoje studente,
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kolege i zajednicu da prepoznaju znacaj zdravlja
i prevencije.

Iako je njen rad bio priznat Sirom sveta,
suoCavala se sa brojnim izazovima. Njen
nesebicni rad i istrajnost nisu uvek bili cenjeni u
politickom i druStvenom kontekstu njenog
vremena, Sto je rezultiralo nepravdom kada je
uklonjena sa Medicinskog fakulteta. Medutim,
njena posthumna rehabilitacija i priznanje
doprinosa samo potvrduju da se pravi znacaj
njenog rada ne moZe zanemariti. Dr Smilja
Kosti¢ bila je mnogo viSe od lekara i naucnika.
Bila je humanista, lider i vizionar, ¢iji je uticaj
nadmasio granice medicine. Njena zaostavstina
zivi kroz zdravlje generacija dece, unapredene
javnozdravstvene sisteme i inspiraciju koju
pruza novim generacijama lekara. Kroz
posvecenost i upornost, postala je simbol borbe
za nauku, pravdu i bolji Zivot za sve. Njeno ime
ostaje zapisano u istoriji kao sinonim za
integritet, stru¢nost i ljubav prema ¢oveku.

11. Petrovi¢ Todosijevi¢ S. Za Bezimene: delatnost
UNICEF-a u Federativnoj Narodnoj Republici
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istoriju Srbije. 2008.

12. Bondzi¢ D. Komunisticka vlast i nastavnici
Medicinskog fakulteta u Beogradu 1945-1955. Istorija
medicine, farmacije i narodne medicine. Zbornik
radova sa XV naucnog skupa 24-25 maj 2006. Zajecar:
Institut za savremenu istoriju. Istorijski arhiv Timocka
krajina; 2007.



IIMVIOK

“MEDICAL
GAZETTE

Vol.50 (2025) No.3&4

History of medicine

LATER LIFE AND LEGACY

Smilja and Aleksandar Kosti¢ were
inseparable from their youth. They lived
together for 70 years, reaching old age side by
side. After being removed from the Faculty of
Medicine, Dr. Smilja Kosti¢ dedicated the last
three decades of her life to private practice and
assisted her husband in writing and research
endeavors. She passed away on June 5, 1981, in

Belgrade, in the family apartment at Dositejeva 1.

Thanks to their son, Vokie Kosti¢, the couple
rests together in the Alley of Distinguished
Citizens at the New Cemetery in Belgrade.
According to their wish, the memorial plaque
reads:

“INSEPARABLE IN LIFE, INSEPARABLE
AFTER DEATH.”

Dr. Smilja Kosti¢ was morally
rehabilitated in 2001, becoming the only woman
among 31 professors removed from the faculty
after the war to receive this recognition. In 2018,
as part of the renovated Grocka -cultural-
historical complex, her legacy was publicly
showcased in the exhibition gallery of the Ilija
GaraSanin Library, where, alongside her
husband, she found her place in life and
posthumously [2].

CONCLUSION
The life and work of Dr. Smilja Kosti¢
exemplify unwavering dedication to science,
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limited. Her pioneering achievements in
pediatrics and public health left an indelible
mark on the medical history of Serbia.

Dr. Kosti¢ not only treated patients, but
also educated and inspired her students,
colleagues, and community to recognize the
importance of health and prevention. Although
her work was internationally recognized, she
faced many challenges. Her selfless dedication
and perseverance were not always appreciated
in the political and social context of her time,
resulting in the injustice of her removal from the
Faculty of Medicine.

Her posthumous rehabilitation and
recognition confirm the lasting significance of
her work. Dr. Smilja Kosti¢ was more than a
doctor and scientist; she was a humanist, leader,
and visionary, whose impact transcended
medicine. Her legacy lives on through the health
of generations of children, improved public
health systems, and the inspiration she provides
to new generations of physicians. Through her
commitment and persistence, she became a
symbol of the fight for science, justice, and a
better life for all. Her name remains recorded in
history as a synonym for integrity, expertise, and
love for humanity..
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UKRASAVANJE ZUBA KROZ ISTORIJU: IZMEDU ESTETIKE, IDENTITETA I RITUALA
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SaZetak: Ukrasavanje zuba je praksa prisutna u brojnim civilizacijama Sirom sveta, koja Cesto prevazilazi
Cistu estetiku i ulazi u sferu identiteta, rituala i duhovnosti. Od umetanja dragog kamenja kod Maja, preko
crnjenja zuba u Japanu, do savremenih trendova poput grillz-a, dentalna ornamentacija svedoc¢i o
raznolikosti ljudskih kulturnih izraza. Ovaj rad istrazuje istorijski razvoj ukraSavanja zuba, njegovu
simboliku i znacaj kroz vekove, uz razmatranje uticaja na savremenu stomatolosku praksu.

Kljuc¢ne reci: ukrasavanje zuba, dentalna ornamentika, kulturne prakse, simbolika, istorija stomatologije,

ritualna modifikacija zuba, estetska stomatologija

uvoD

Modifikacija tela u estetske, socijalne i
religiozne svrhe stara je koliko i sama civilizacija
[1]. U gotovo svim delovima sveta, ljudska
potreba za izraZavanjem identiteta, pripadnosti
ili statusa reflektovala se kroz intervencije na
telu, uklju¢uju¢i i one na zubima [2]. Zubi, kao
izloZeni i lako uodljivi deo lica, igrali su klju¢nu
ulogu u mnogim ritualnim i dekorativnim
praksama. Njihova transformacija - bilo kroz
pigmentaciju, umetanja plemenitih metala i
dragog kamenja, brusenje u razli¢ite oblike, ili
¢ak namerno vadenje. Takve prakse nalazimo
medu civilizacijama Mezoamerike, narocito
Majama, zatim u staroegipatskim grobnicama,
kao i Sirom istocne i jugoistocne Azije - u Japanu,
Kini i na Filipinima [3,4]. Svaka od ovih kultura
razvila je jedinstvene tehnike i estetske norme
koje su odrazavale njihove kosmologije,
drusStvene hijerarhije i ideje o lepoti [5].

U ovom radu fokusiramo se na
geografski i hronoloski raznolike primere
ukraSavanja zuba kroz istoriju, sa ciljem da se
identifikuju i analiziraju kulturna znacenja,
tehnike i materijali koji su koriS¢eni.

DREVNE CIVILIZACIJE

Jedan od najupecatljivijih  oblika
dentalne modifikacije u drevnoj mezoamerickoj
civilizaciji jeste praksa ukraSavanja zuba medu
Majama. Ova praksa je imala viSestruku
simboliku i bila je usko povezana sa estetikom,
socijalnim statusom i religijskim verovanjima.
Maje su najcesce busile male otvore u prednjim
zubima pomocu rotacionih alata, u koje su
umetali poludrago kamenje poput Zada, tirkiza

ili hematita. Umetanje Zada, koji je u njihovoj
kulturi simbolisao besmrtnost, mo¢ i povezanost
s bozanstvima, posebno je bilo rezervisano za
pripadnike elite [6].

Pored ugradnje kamenja, uobicajena je
bila i praksa modifikacije oblika zuba kroz
brusenje, kojom su se formirali Spicasti, T-
oblikovani ili urezani zubi. Ovi zahvati su se
izvodili u mladosti, verovatno u okviru rituala
inicijacije, ¢ime su dodatno dobijali na
socijalnom i duhovnom znacaju. Neke zajednice
su Cak praktikovale bojenje ili crnjenje zuba
specijalnim supstancama, S$to se smatralo
znakom Cistoce i privlacnosti. Ove sofisticirane
intervencije ukazuju na visok stepen tehnicke
vesStine drevnih Maja, kao i na duboku
ukorenjenost oralne estetike u njihovoj kulturi i
svakodnevnom Zivotu [7].

Kod naroda Anda, poput Inka,
zabelezeni su slucajevi simbolickog bruSenja
zuba, ali i koriS¢enja pigmenata za bojenje u
crveno ili crno. Verovalo se da odredene boje
stite od zlih duhova ili pomazu pri ritualnim
transformacijama. Iako nisu umetali ukrase kao
Maje, znacaj zuba bio je prisutan u mnogim
ceremonijama.

Za razliku od Maja, kod drevnih
Egip¢ana nema direktnih dokaza o ugradnji
dragog kamenja u zube, niti o svesnoj
modifikaciji oblika zuba u dekorativne svrhe.
Medutim, odredeni nalazi ukazuju na to da su
Egip¢ani pridavali veliku paZnju oralnoj higijeni i
estetici. Takode su razvili rane oblike
stomatoloskih zahvata, ukljuc¢ujué¢i povezivanje
rasklac¢enih zuba zlatnim Zicama, Sto neki
tumace kao rani oblik stomatoloske protetike. U
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TOOTH DECORATION THROUGH HISTORY: BETWEEN AESTHETICS, IDENTITY,

AND RITUAL
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Abstract: Tooth decoration has been practiced by various civilizations worldwide, often extending
beyond aesthetics into the realms of identity, ritual, and spirituality. From gemstone inlays among the
Maya, to tooth blackening in Japan, and contemporary trends such as grillz, dental ornamentation
represents a rich spectrum of cultural expression. This paper examines the historical development,
symbolic meanings, and cultural significance of tooth decoration, with particular attention to its

implications for modern dental practice

Keywords: tooth decoration, dental ornamentation, cultural practices, symbolism, history of dentistry,

ritual tooth modification, aesthetic dentistry

INTRODUCTION

Body modification for aesthetic, social,
and religious purposes is as old as civilization
itself [1]. In nearly all parts of the world, the
human need to express identity, affiliation, or
status has been reflected through bodily
interventions, including those involving teeth
[2]. Teeth, as prominent and easily visible facial
elements, have played a key role in many
ritualistic and decorative practices. Their
transformation—whether through
pigmentation, the insertion of precious metals
and gemstones, filing into various shapes, or
even deliberate extraction—has been observed
across different cultures. Such practices can be
found among the civilizations of Mesoamerica,
especially the Maya, in ancient Egyptian tombs,
and throughout East and Southeast Asia—in
Japan, China, and the Philippines [3,4]. Each of
these cultures developed unique techniques and
aesthetic norms that reflected their cosmologies,
social hierarchies, and concepts of beauty [5].

This paper focuses on geographically
and chronologically diverse examples of dental
adornment throughout history, aiming to
identify and analyze the cultural meanings,
techniques, and materials used in these
practices.

ANCIENT CIVILIZATIONS

One of the most striking forms of dental
modification in  ancient  Mesoamerican
civilization was the practice of tooth decoration
among the Maya. This practice carried deep
symbolic meanings and was closely tied to

aesthetics, social status, and religious beliefs.
The Maya often drilled small holes into their
front teeth using rotary tools, into which they
embedded semi-precious stones such as jade,
turquoise, or hematite. Jade, symbolizing
immortality, power, and a connection with
deities, was especially reserved for members of
the elite [6].

In addition to gemstone inlays, tooth
reshaping through filing was also common,
producing pointed, T-shaped, or notched forms.
These procedures were typically performed
during youth, likely as part of initiation rites,
adding to their social and spiritual significance.
Some communities even practiced staining or
blackening of the teeth with special substances,
which was considered a sign of purity and
attractiveness. These sophisticated
interventions demonstrate the high level of
technical skill possessed by the ancient Maya, as
well as the deeply rooted importance of oral
aesthetics in their culture and daily life [7].

Among Andean peoples such as the Inca,
symbolic tooth filing and the use of red or black
pigments were practiced. Certain colors were
believed to offer protection from evil spirits or
aid in ritual transformation. Although the Incas
did not embed decorations as the Maya did, the
symbolic importance of teeth was evident in
many ceremonial contexts.

In contrast to the Maya, there is no
direct evidence of gemstone inlays or deliberate
aesthetic reshaping of teeth among the ancient
Egyptians. However, archaeological findings
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grobnicama bogatih pojedinaca pronadene su
proteze i umetci od zlata, koji su najverovatnije
imali i estetsku i simbolicku funkciju, kao i dokaz
statusne pripadnosti. U nekim slucajevima, zubi
su bili povezivani zlatnim Zicama, verovatno
nakon smrti, u okviru pogrebnih priprema koje
su imale za cilj oc¢uvanje "celovitosti tela" za
zagrobni zivot [8].

KINA I ISTOCNA AZIJA

U isto€noazijskim kulturama,
dominantne prakse odnosile su se na bojenje,
crnjenje i povrsinsku modifikaciju. U staroj Kini,
naroCito tokom dinastija Han i Tang, praksa
bojenja zuba bila je prisutna u ruralnim
oblastima i naro¢ito medu etnickim manjinama.
Crnjenje zuba imalo je viSestruku simboliku -
od zastite od zlih duhova, preko izraza Cistoce,
do vizuelnog izraza harmonije, u skladu s
taoistickim principima jina i janga [9].

Ovakva praksa kasnije je primenjivana i
u Vijetnamu. Najpoznatija praksa u Japanu bila je
ohaguro, estetski ritual crnjenja zuba koji se
praktikovao od Heian perioda (9. vek) do kraja
19. veka. Ohaguro je bio znak zrelosti,
zenstvenosti, vernosti i sofisticiranosti, a u
nekim periodima i deo samurajske kulture.
Proces je ukljucivao koriS¢enje mesavine gvozda,
siréeta i biljnih tpigmenata [10,11].

Za razliku od svojih azijskih suseda,
drevne civilizacije na Filipinima, razvile su
izuzetno kompleksne oblike ukrasavanja zuba
zlatnim nadoknadama. Arheoloski nalazi, poput
poznate Bolinao lobanje, pokazuju da su
pojedinci u predkolonijalnom periodu imali
umetke od zlata i gravure na prednjim zubima -
Sto je predstavljalo statusni simbol i duhovnu
zaStitu [12,13]. Neki vladari i plemiéi imali su
Cak idijamantne nadoknade, S$to ukazuje na
izuzetno razvijenu dentalnu tehniku i estetske
standarde u pretkolonijalnim drustvima [14].

U vedskom periodu Indije, higijena zuba
imala je vaznu ulogu u duhovnim i zdravstvenim
praksama. lako direktne modifikacije zuba nisu
bile Ceste, postoje zapisi o upotrebi ajurverdskih
preparata za izbjeljivanje i jaCanje zuba, Sto je
povezano s idejom duhovne i fizicke Ccistoce.
Kasnije, medu nekim aristokratskim slojevima,
belezi se koriS¢enje umetaka 1 ukrasnih
elemenata od zlata [15].

AFRIKA
Afrika je kontinent sa najraznovrsnijim i
najdugovecnijim tradicijama modifikacije tela, a
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ukraSavanje i oblikovanje zuba imalo je vaZnu
ulogu u mnogim zajednicama. NajceSce
intervencije na zubima odnosile su se na
namerno vadenje, bruSenje i oStrenje i
pigmentisanje zuba [16].

Narod Mangbetu (Demokratska
republika Kongo) poznat je po elongaciji lobanje,
ali takode i po estetskom oblikovanju zuba.
Mladim devojkama i mladi¢ima oStrili su se
prednji zubi u oblik trougla, Sto je predstavljalo
ideal lepote i prepoznatljivost pripadnosti grupi.
Ove modifikacije bile su deo inicijacijskog rituala
i predstavljale su fizicku spremnost i estetsku
zrelost [17].

Kod Yaka i Teke naroda (Kongo i
Angola), kao i Makonde (Mozambik), brusenje
zuba u Siljke bilo je ritualni ¢in seksualne
zrelosti, ali 1 sredstvo =za =zastraSivanje
neprijatelja u ratnim vremenima. Zubi su
smatrani "oknima duse"”, pa su njihova
transformacija i zastita imali i spiritualnu
dimenziju. Ovaj proces je bio bolan i Cesto
izvoden u adolescenciji [18].

Praksa bojenja zuba i tetoviranja usana
crnim pigmentima medu Fulani Zenama u
severnom Maliju i Nigeru duboko je ukorenjena
u njihovoj kulturi i estetici. Ova tradicija,
poznata kao Tchoodi ili tunpungalle, obuhvata
tetoviranje desni, usana i brade prirodnim
pigmentima, cesto dobijenim iz biljnih izvora
poput pepela i biljnih smola. Cilj ovih
modifikacija je naglasavanje bele boje zuba, Sto
se smatra simbolom Cc¢istoce, lepote i duhovne
ravnoteZe. Ove prakse Cesto se izvode tokom
sveCanosti i vencanja, predstavljaju¢i obred
prelaska u odraslo doba i simbolizujuc¢i hrabrost
i pripadnost zajednici [19].

Pripadnici Beti i Fang naroda (Kamerun
i Gabon) praktikovali su vadenje prednjih zuba
iz gornje vilice kao deo inicijacije u odraslo doba.
Verovalo se da taj ¢in oslobada osobu od
detinjstva i otvara duhovni kanal =za
komunikaciju sa precima. Odsustvo zuba nije se
smatralo hendikepom, ve¢ znakom casti i
hrabrosti [20].

U plemenima IstoCne Afrike, kao $to su
Dinka i Nuer u Sudanu, vadenje donjih sekutica
je praksa prisutna vekovima. Smatralo se da
uklanjanje ovih zuba omogucava lakSe unosSenje
hrane i lekova u slucaju bolesti, ali je isto tako
bilo simbolicko - oznacavalo je prelazak iz
detinjstva u odraslo doba [21].

[ako poznati po drugim oblicima telesne
modifikacije (npr. istezanje usiju), neki Masai
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indicate that Egyptians placed great emphasis on
oral hygiene and aesthetics. They also developed
early forms of dental procedures, including the
stabilization of loose teeth with gold wire, which
some interpret as an early form of dental
prosthetics. In the tombs of wealthy individuals,
gold prostheses and inlays have been found,
likely serving both aesthetic and symbolic
purposes, as well as indicating social status. In
some cases, teeth were wired together post-
mortem as part of funerary preparations aimed
at preserving bodily “wholeness” for the afterlife
[8].
CHINA AND EAST ASIA

In East Asian cultures, dominant dental
practices involved staining, blackening, and
surface modification. In ancient China,
particularly during the Han and Tang dynasties,
tooth coloring was practiced in rural areas and
especially among ethnic minorities. Blackening
of teeth carried multiple meanings—from
protection against evil spirits, to expressions of
purity, and visual harmony aligned with Taoist
principles of yin and yang [9].

This practice later spread to Vietnam.
The most notable example in Japan was ohaguro,
an aesthetic ritual of tooth blackening practiced
from the Heian period (9th century) until the
late 19th century. Ohaguro symbolized maturity,
femininity, fidelity, and sophistication, and at
times was also a component of samurai culture.
The process involved a mixture of iron filings,
vinegar, and plant-based pigments [10,11].

Unlike their Asian neighbors, ancient
Filipino civilizations developed highly complex
forms of dental ornamentation using gold
restorations. Archaeological discoveries such as
the famous Bolinao skull reveal that individuals
during the precolonial era had gold inlays and
engravings on their front teeth—serving both as
status symbols and spiritual protection [12,13].
Some rulers and nobles even had diamond-
encrusted restorations, highlighting an advanced
level of dental technology and aesthetic
standards in precolonial societies [14].

During the Vedic period in India, dental
hygiene played a significant role in spiritual and
health practices. While direct modifications of
the teeth were uncommon, records exist of
Ayurvedic preparations used for whitening and
strengthening teeth, associated with the concept
of spiritual and physical purity. Later, among
some aristocratic classes, the use of gold inlays

and ornamental dental elements was also
documented [15].
AFRICA

Africa is a continent with some of the
most diverse and enduring traditions of body
modification, where dental decoration and
reshaping have played an important role in
many communities. The most common dental
interventions  involved  deliberate  tooth
extraction, filing, sharpening, and pigmentation
[16].

The Mangbetu people (Democratic
Republic of Congo) are known for skull
elongation, but also for the aesthetic shaping of
teeth. Young girls and boys would have their
front teeth sharpened into a triangular shape,
which represented an ideal of beauty and group
identity. These modifications were part of
initiation rituals and symbolized physical
readiness and aesthetic maturity [17].

Among the Yaka and Teke peoples
(Congo and Angola), as well as the Makonde
(Mozambique), tooth filing into sharp points was
a ritual act of sexual maturity and also served as
a means of intimidating enemies during times of
war. Teeth were considered "windows to the
soul," and their transformation and protection
had a spiritual dimension. This process was
painful and often performed during adolescence
[18].

The practice of coloring teeth and
tattooing the lips with black pigments among
Fulani women in northern Mali and Niger is
deeply rooted in their culture and aesthetics.
This tradition, known as Tchoodi or tunpungalle,
includes tattooing the gums, lips, and chin with
natural pigments, often derived from plant
sources such as ash and resins. The goal of these
modifications is to highlight the whiteness of the
teeth, which is seen as a symbol of purity,
beauty, and spiritual balance. These practices
are often performed during ceremonies and
weddings, representing a rite of passage into
adulthood and symbolizing courage and
community belonging [19].

Members of the Beti and Fang peoples
(Cameroon and Gabon) practiced the removal of
upper front teeth as part of initiation into
adulthood. It was believed that this act liberated
the individual from childhood and opened a
spiritual channel for communication with
ancestors. The absence of teeth was not seen as
a handicap, but as a sign of honor and bravery
[20].
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ratnici (Kenija i Tanzanija) su tokom inicijacije
vadili zube kao simbol Zrtve i muskosti. Takode
su praktikovali oblike tradicionalne dentalne
terapije, Sto je Cesto ukljucivalo simbolicko
slecenje” bola pigmentacijom i ritualima [22].

EVROPA

UkraSavanje zuba u Evropi ima

specifiCan razvojni put, razli¢it od tradicija
drugih kontinenata, i uglavnom je bio usko
povezan sa druStvenim statusom, estetikom i
tehnoloskim mogu¢nostima epohe.
Postoje arheoloski nalazi koji ukazuju na to da
su jo$ u antickom Rimu bogatiji slojevi koristili
zubne umetke izradene od zlata ili kostiju. lako
su funkcionalnost i restauracija bili u fokusu,
postojali su i estetski elementi ukrasavanja [23].
Briga o belini zuba i oralnoj higijeni bila je deo
kulturnih normi, a o¢uvani osmesi smatrani su
znakom ugladenosti.

Tokom srednjeg veka, dominacija
hriS¢anske dogme je umanjila znacaj telesne
estetike, ali su medu evropskim plemstvom
Italije i Francuske zlatni i srebrni zubi bili
statusni simboli. Ove modifikacije nisu imale
zdravstvenu funkciju, ve¢ su bile deo dvorskog
luksuza i licne estetike [24]. Paralelno, u
ruralnim oblastima Evrope, poput Skotske i
Irske, bojenje zuba biljnim pigmentima, narocito
koris¢enjem kore drveta, bilo je rasprostranjeno
medu Zenama. Tamniji zubi smatrani su znakom
skromnosti i poboZnosti.

Za periodu od XVII do XIX veka vezuje
se revolucija u stomatoloskoj protetici. U
Engleskoj i Francuskoj razvijena je sofisticirana
stomatoloska protetika, a estetika belog osmeha
postaje dominantni ideal povezan sa Cistocom i
moralnos¢u. U ovom periodu poznat je fenomen
"Waterloo teeth" - prirodni zubi uzimani sa
bojnog polja nakon bitke kod Waterlooa i
koriS¢eni za izradu proteza za bogatije slojeve
[25].

Tokom perioda Spanske inkvizicije
(1478-1834), Katolicka crkva je strogo
zabranjivala "neprirodno ukrasavanje" tela,
ukljucuju¢i i zube, smatrajuéi takve prakse
jeretickim i suprotnim verskim normama. Iako
ne postoje konkretni dokazi o gravurama na
zubima kao tajnim verskim simbolima, poznato
je da su neki tajni verski redovi Kkoristili
diskretne oznake na telu kao znak pripadnosti i
duhovne posvecenosti [26].

U slovenskim narodima, narocdito u
UKkrajini i Rusiji, arheoloski nalazi svedoce o
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praksama ukrasavanja zuba metalnim Zicama i
zlatnim nitima, ¢esto u ceremonialne svrhe.
Ratnici su nosili umetke kao znak hrabrosti i
plemenske pripadnosti, dok su aristokrati
razvijali rane oblike dentalnih nadoknada
koristeci zlato i sedef [27].

SAVREMENE SUBKULTURE I UMETNICKA
PRAKSA

Savremene tehnologije omogucile su da
ukraSavanje zuba postane manje invazivno,
pristupacnije i bezbednije za pacijente. U 20. i
21. veku, evropske umetnicke i muzicke
subkulture (npr. punk, goth i hip-hop zajednice)
popularizuju ukraSavanje zuba kroz pirsinge,
ukrasne navlake za zube (grillz - eng.) i laserske
gravure. U Nemackoj i Francuskoj pojavljuju se i
umetnici koji graviraju slike i poruke na
dentalne fasete, kombinujué¢i stomatologiju i
umetnost [28].

Zubni kristali, poznati kao tooth gems,
ostaju  medu najpopularnijim  estetskim
dodacima. Noviji trend naglasava minimalizam -
koriste se sitni cirkoni, dijamanti ili oblici poput
zvezda, meseca i slicnih simbola [29]. Pojava
nano-tetovaZza za zube donosi novinu u estetskoj
stomatologiji. Ove privremene tetovaZe nanose
se direktno na gled i traju od nekoliko dana do
jedne nedelje. Bezbedne su za upotrebu i Cesto
se koriste za specijalne prilike [30].

U urbanim stilovima raste popularnost
zlatnih i metalnih navlaka koje pokrivaju samo
jedan zub - najces¢e ocnjak ili lateralni sekuti¢.
Savremene verzije ovih ukrasa su sofisticirane,
Cesto sa mat zavrSnicom ili u boji roze zlata.

Zubni ukrasi koji svetle pod UV svetlom
postali su trend medu posetiocima festivala i
no¢nih dogadaja. Ovi ukrasi se lako postavljaju i
uklanjaju, ne osStecuju zube i dostupni su u
razli¢itim bojama i oblicima [31].

lako su grillz odavno prisutni u
popularnoj kulturi, savremeni primerci su
znatno sofisticiraniji - izraduju se uz pomo¢
intraoralnog skeniranja i 3D dizajna, cesto
sadrze gravure, simbole ili inicijale, a izraduju se
od razlicitih legura metala [32].

Jedan od najsavremenijih izraza u
domenu zubne estetike predstavlja koncept
geometrijskih porcelanskih faseta - lovja. Ove
fasete, poznate po specificnom povrsinskom
reljefu sa viSestranim geometrijskim oblicima
(dentagoni), izraduju se od visokoestetske
keramike i1 odlikuju se preciznoséu i
individualnim dizajnom [33].
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In East African tribes such as the Dinka
and Nuer in Sudan, the removal of lower incisors
has been practiced for centuries. It was believed
that extracting these teeth made it easier to
ingest food and medicine during illness, but it
also had symbolic meaning—it marked the
transition from childhood to adulthood [21].

Although more widely known for other
forms of body modification (e.g., ear stretching),
some Maasai warriors (Kenya and Tanzania) had
their teeth removed during initiation as a
symbol of sacrifice and masculinity. They also
practiced forms of traditional dental therapy,
often involving symbolic “treatment” of pain
through pigmentation and rituals [22].

EUROPE

Dental decoration in Europe followed a
distinct developmental path, differing from the
traditions of other continents, and was mostly
closely associated with social status, aesthetics,
and the technological capabilities of the time.

Archaeological findings suggest that as
early as ancient Rome, wealthier classes used
dental inlays made of gold or bone. While the
focus was on functionality and restoration, there
were also aesthetic elements of adornment [23].
Concern for white teeth and oral hygiene was
part of cultural norms, and well-preserved
smiles were seen as a sign of refinement.

During the Middle Ages, the dominance
of Christian dogma diminished the importance
of bodily aesthetics, but among the European
nobility in Italy and France, gold and silver teeth
were status symbols. These modifications had
no health-related purpose and were part of
courtly luxury and personal aesthetics [24].
Simultaneously, in rural areas of Europe, such as
Scotland and Ireland, coloring teeth with plant-
based pigments—especially using tree bark—
was common among women. Darker teeth were
seen as a sign of modesty and piety.

The period from the 17th to the 19th
century marked a revolution in dental
prosthetics. In England and France,
sophisticated prosthodontics were developed,
and the aesthetic of a white smile became a
dominant ideal linked to cleanliness and
morality. This period is known for the
phenomenon of “Waterloo teeth”—natural teeth
collected from the battlefield after the Battle of
Waterloo and used to make dentures for the
wealthy [25].

During the Spanish Inquisition (1478-
1834), the Catholic Church strictly forbade

“unnatural adornment” of the body, including
the teeth, deeming such practices heretical and
contrary to religious norms. Although there is no
concrete evidence of engravings on teeth as
secret religious symbols, it is known that some
clandestine religious orders used discreet body
markings as signs of affiliation and spiritual
devotion [26].

Among Slavic peoples, particularly in
Ukraine and Russia, archaeological findings
show practices of decorating teeth with metal
wires and gold threads, often for ceremonial
purposes. Warriors wore inlays as signs of
courage and tribal affiliation, while aristocrats
developed early forms of dental prosthetics
using gold and mother-of-pearl [27].

CONTEMPORARY SUBCULTURES AND

ARTISTIC PRACTICE

Modern technologies have made dental
decoration less invasive, more accessible, and
safer for patients. In the 20th and 21st centuries,
European artistic and musical subcultures (e.g.,
punk, goth, and hip-hop communities)
popularized dental adornment through
piercings, decorative tooth covers (grillz), and
laser engravings. In Germany and France, artists
have emerged who engrave images and
messages onto dental veneers, merging dentistry
with art [28].

Tooth gems remain among the most
popular aesthetic dental accessories. A recent
trend emphasizes minimalism—tiny zirconia
stones, diamonds, or shapes such as stars,
moons, and similar symbols are commonly used
[29]. The emergence of nano-tattoos for teeth
introduces a novelty in aesthetic dentistry.
These temporary tattoos are applied directly to
the enamel and last from several days to a week.
They are safe for use and often chosen for
special occasions [30].

In urban styles, there is growing
popularity of gold and metallic caps that cover a
single tooth—most often a canine or lateral
incisor. Contemporary versions of these
accessories are sophisticated, often featuring
matte finishes or rose gold coloring.

Tooth decorations that glow under UV
light have become a trend among festivalgoers
and attendees of nighttime events. These
adornments are easy to apply and remove, do
not damage the teeth, and come in various colors
and shapes [31].

Although grillz have long been present
in popular culture, modern examples are far
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ZAKLJUCAK

UkraSavanje zuba kroz istoriju odrazava
slozenu povezanost izmedu estetike, identiteta i
rituala. Od drevnih civilizacija, gde su zubi sluzili
kao simbol statusa i religijskih verovanja, do
savremenih trendova koji povezuju li¢no
izraZzavanje sa tehnologijom, ovaj fenomen je
evoluirao kroz vreme. Danas, uz pomo¢ novih
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more advanced—they are crafted using intraoral
scanning and 3D design, often incorporating
engravings, symbols, or initials, and are made
from various metal alloys [32].

One of the most modern expressions in
the field of dental aesthetics is the concept of
geometric porcelain veneers—Ilovja. These
veneers, known for their unique surface texture
featuring  multifaceted geometric  shapes
(dentagons), are made from highly aesthetic
ceramics and are characterized by precision and
individualized design [33].

CONCLUSION

Dental decoration throughout history

reflects a complex connection between

aesthetics, identity, and ritual. From ancient
civilizations, where teeth symbolized status and
religious beliefs, to modern trends that merge
personal expression with technology, this
phenomenon has evolved over time. Today,
thanks to new dental technologies, tooth
decoration is becoming more accessible and less
invasive, allowing for greater personalization.
Although the symbolic and social aspects have
changed, dental decoration remains an
important form of identification, with the
potential to further evolve in response to the
needs of contemporary society.
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EPIGENETSKE TEORIJE BRUSA LIPTONA I NJIHOVA NAUCNA EVALUACIJA
Fotina Gavrié¢ Jovanovi¢ (1), Ranka Kravi¢ (2), Jelena Horvat (3), Marija Markovi¢ (4)

(1) DOM ZDRAVLJA "VELJKO VLAHOVIC", VRBAS; (2) ZAVOD ZA ZDRAVSTVENU ZASTITU RADNIKA
"ZELEZNICE SRBIJE"; (3) DOM ZDRAVLJA "NOVI SAD", NOVI SAD; (4) SPECIJALISTICKA ORDINACIJA
OPSTE MEDICINE "PORODICKI LEKAR SLAVICA", NOVI SAD

Sazetak: Rad analizira epigenetske teorije Brusa Liptona i njihovu nau¢nu evaluaciju. Lipton, bivsi
profesor cCelijske biologije, osporava tradicionalni genetski determinizam tvrdeéi da uverenja i percepcije
mogu direktno uticati na ekspresiju gena. U svojoj knjizi "Biologija verovanja" istice da celijska membrana,
a ne DNK, funkcioniSe kao "mozak" Celije koji posreduje izmedu okruzZenja i genetske ekspresije. Nau¢na
zajednica priznaje neke osnovne uvide o epigenetici, ali izrazava znacajne rezerve prema Liptonovim
tvrdnjama o direktnom uticaju misli na DNK, naglasavajuéi metodoloSke nedostatke i problemati¢nu
primenu kvantne fizike na bioloske sisteme. Uprkos kritikama, njegove teorije otvaraju vazna pitanja o
interakciji uma i tela, sa potencijalnim implikacijama za razvoj integrativne medicine. Najznacajniji
Liptonov doprinos lezi u izazivanju postojec¢ih paradigmi i podsticanju dijaloga izmedu razlic¢itih pristupa

zdravlju koji prevazilaze strogo mehanicisticki model ljudskog tela.
Klju¢ne reci: epigenetika, Brus Lipton, biologija verovanja, ¢elijska membrana

UvoD

U proteklim decenijama, naucno
razumevanje genetike znaCajno se promenilo,
Sto je dovelo do preispitivanja tradicionalnih
shvatanja molekularne biologije. Epigenetika,
koja proucava promene u ekspresiji gena bez
izmene DNK sekvence, otvorila je nove teorije o
interakciji organizama sa okruZenjem. U tom
kontekstu, rad Brusa Liptona se izdvaja kao
jedan od najuticajnijih, ali i kontroverznih
doprinosa savremenom razumevanju genetskog
determinizma. Kao bivSi profesor Ccelijske
biologije, Lipton dovodi u pitanje dominantni
dogmat molekularne biologije, koji tvrdi da
genetski materijal iskljucivo odreduje strukturu
i funkciju zivih bic¢a. On predlaze model u kojem
Celijska membrana igra Kklju¢nu ulogu u
interakciji izmedu organizma i okruZenja,
sugeriSu¢i da naSa uverenja i percepcije mogu
direktno uticati na biohemijske procese i
ekspresiju gena. Ovaj rad analizira Liptonove
teorije, kriticki ih sagledava i istrazuje njihove
implikacije za buduénost medicine, uz naglasak
na tenziji izmedu mehanicistickog i holistickog
pristupa zdravlju i bolesti.

REVOLUCIJA U RAZUMEVAN]U GENA:
LIPTONOV EPIGENETSKI PREOKRET
Brus Lipton (eng. Bruce Lipton) je biolog
i autor koji je poznat po svojim kontroverznim

idejama o epigenetici i svesti. Njegove knjige,
kao Sto je "Biologija verovanja", istrazuju vezu
izmedu misli i bioloskih procesa. Lipton tvrdi da
nasa uverenja i percepcije mogu uticati na nase
gene i Celijsku biologiju, Sto je ideja koja odstupa
od tradicionalne molekularne biologije. Pre svoje
karijere pisca, radio je kao profesor cEelijske
biologije na medicinskom fakultetu. Njegov lik je
prikazan na narednoj slici.

Slika 1. Brus Lipton, molekularni biology
Izvor: https://www.edurazvoj.com/da-li-geni-odredjuju-
sudbinu-deteta-ili-je-za-to-odgovorna-okolina-epigenetika-
daje-odgovor

Tokom proteklih decenija, razumevanje
genetike je doZivelo znacajne promene koje su
dovele do  preispitivanja  tradicionalnih
paradigmi molekularne biologije. U tom
kontekstu, rad Brusa Liptona predstavlja jedan
od najkontroverznijih doprinosa savremenom
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Summary:The paper analyzes Bruce Lipton’s epigenetic theories and their scientific evaluation. Lipton, a
former professor of cellular biology, challenges traditional genetic determinism by claiming that beliefs
and perceptions can directly influence gene expression. In his book The Biology of Belief, he emphasizes
that the cell membrane, rather than DNA, functions as the "brain" of the cell, mediating between the
environment and genetic expression. While the scientific community acknowledges some fundamental
insights in epigenetics, it expresses significant reservations about Lipton’s claims regarding the direct
impact of thoughts on DNA, highlighting methodological shortcomings and the problematic application of
quantum physics to biological systems. Despite the criticisms, his theories raise important questions
about mind-body interactions, with potential implications for the development of integrative medicine.
Lipton’s most notable contribution lies in challenging existing paradigms and fostering dialogue between
different approaches to health that go beyond the strictly mechanistic model of the human body.

Key words: epigenetics, Bruce Lipton, biology of belief, cell membrane

INTRODUCTION REVOLUTION IN GENE
In recent decades, scientific UNDERSTANDING: LIPTON’S EPIGENETIC
understanding of genetics has changed TURN

significantly, leading to a reevaluation of
traditional concepts in molecular biology.
Epigenetics, which studies changes in gene
expression without altering the DNA sequence,
has opened new theories about the interaction

Bruce Lipton is a biologist and author
known for his controversial ideas on epigenetics
and consciousness. His books, such as The
Biology of Belief, explore the connection
between thought and biological processes.

between organisms and their environment. In
this context, the work of Bruce Lipton stands out
as one of the most influential yet controversial
contributions to the contemporary
understanding of genetic determinism. As a
former professor of cellular biology, Lipton
challenges the dominant dogma of molecular
biology, which asserts that genetic material
exclusively determines the structure and
function of living beings. He proposes a model in
which the cell membrane plays a key role in the
interaction between the organism and its
environment, suggesting that our beliefs and
perceptions can directly influence biochemical
processes and gene expression. This paper
analyzes Lipton’s theories, critically examines
them, and explores their implications for the
future of medicine, emphasizing the tension
between mechanistic and holistic approaches to
health and disease.

Lipton asserts that our beliefs and perceptions
can influence our genes and cellular biology, an
idea that diverges from traditional molecular
biology. Before his career as an author, he
worked as a professor of cellular biology at a
medical school. His portrait is shown in the
following figure..

Figure 1. Bruce Lipton, molecular biologist
Source: https://www.edurazvoj.com/da-li-geni-odredjuju-
sudbinu-deteta-ili-je-za-to-odgovorna-okolina-epigenetika-

daje-odgovor

WWW.Img.org.rs



137 TIMOCKI
“MEDICINSKI

Istorija medicine

GIFASNIK

Vol.50 (2025) br. 3-4

razumevanju genetskog determinizma. Kao bivsi
profesor (¢elijske biologije na Medicinskom
fakultetu Univerziteta Stanford i istraziva¢ na
Medicinskom fakultetu Univerziteta Wisconsin,
Lipton je razvio teorije koje preispituju
dominantni centralni dogmat molekularne
biologije, prema kojem genetski materijal diktira
strukturu i funkciju zivih organizama [1].

Liptonov epigenetski preokret pocinje
njegovim radikalnim odstupanjem od genetskog
determinizma koji je dominirao bioloskim
naukama od otkrica DNK. Umesto da prihvati
gene kao primarne kontrolore bioloskih procesa,
on istice ¢elijsku membranu kao kljuc¢ni interfejs
izmedu organizma i okruzenja, sugerisu¢i da
signali iz spoljasnje sredine predstavljaju glavni
mehanizam regulacije genetske ekspresije. U
svojoj knjizi "Biologija verovanja", Lipton iznosi
stav da DNK nije 'mozak’ ¢elije, ve¢ da celijska
membrana reaguje na stimuluse iz okoline i
prenosi signale koji uzrokuju epigenetske
promene [1].

SrediSnji element Liptonovog
epigenetskog preokreta jeste teza da naSa
percepcija i uverenja mogu direktno uticati na
biohemijske procese u organizmu, menjajuci
nacin ekspresije nasih gena. Oslanjaju¢i se na
istrazivanja u psihoneuroimunologiji, Lipton
tvrdi da psiholoski faktori, poput stresa i
emocija, mogu izazvati bioloSke promene kroz
epigenetske mehanizme [2]. Ovaj pristup
predstavlja izazov klasicnom biomedicinskom
modelu, sugeriSu¢i da duh i psiholoski procesi
mogu modifikovati materiju na fundamentalnom
nivou.

Liptonova istraZivanja u  oblasti
mati¢nih celija dodatno potkrepljuju njegove
teorije o uticaju okruZenja na celijsko ponasanje.
Kroz eksperimente je pokazao kako identi¢ne
maticne Celije, izloZene razli¢itim sredinama,
mogu razviti razlicite celijske tipove, uprkos
identicnom genetskom materijalu [3]. Ovi nalazi
naglasavaju fleksibilnost genetske ekspresije i
znacaj epigenetike kao mehanizma adaptacije na
spoljasnje uslove.

Revolucionarnost  Liptonovih  ideja
ogleda se u njegovom holistickom pristupu, koji
povezuje razli¢ite naucne discipline. Njegovo
povezivanje kvantne fizike, celijske biologije,
psihologije i duhovnosti predstavlja pokusaj
stvaranja integrisanog okvira za razumevanje
Zivota, Sto izaziva skepticizam u nekim nau¢nim
krugovima [4]. Ipak, ovakva interdisciplinarnost
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otvara nove perspektive i postavlja pitanja koja
konvencionalni pristupi mogu previdati.

Lipton takode naglasava evolutivni
znacaj epigenetskih mehanizama, sugerisuc¢i da
omogucavaju brze prilagodavanje promenljivim
uslovima nego Kklasicna genetska selekcija.
Njegov pristup izaziva neodarvinisticku sintezu
koja se oslanja na slucajne mutacije i prirodnu
selekciju, predlazuéi da organizmi poseduju
sofisticirane mehanizme za aktivno
prilagodavanje svom okruZenju kroz
epigenetske modifikacije [5].

Epigenetski preokret koji zagovara
Lipton ima duboke implikacije za medicinu i
terapiju. Prihvatanje ideje da nasa uverenja i
percepcije imaju biohemijske posledice otvara
prostor za komplementarne pristupe lecenju
koji ukljucuju psiholoske i duhovne komponente
[3]. Iako su njegove teorije kontroverzne,
Liptonov doprinos razumevanju epigenetike ne
moze biti zanemaren, inspirisaju¢i nove
generacije nauc¢nika da preispituju postojece
dogme.

Liptonov epigenetski preokret poziva
nas na promenu paradigme u razumevanju
zivota, podsticu¢i nas da razmiSljamo o
sopstvenom potencijalu za samoisceljenje i
odgovornosti za nase zdravlje [6]. Njegova
teorija otvara nove horizonte istrazivanja koja
mogu voditi ka celovitijem razumevanju
sloZenih bioloskih sistema i njihove interakcije
sa okruzenjem.

UM IZNAD MATERIJE: CENTRALNE
POSTAVKE LIPTONOVE "BIOLOGIJE
VEROVANJA"

Brus Lipton, u svojoj knjizi "Biologija
verovanja" (2005) iznosi revolucionarnu tezu
prema kojoj nasa uverenja i percepcije direktno
uticu na genetsku ekspresiju i fiziologiju celija.
Ova perspektiva izaziva tradicionalni
biomedicinski model determinizma DNK,
naglasavaju¢i da Celijska membrana igra klju¢nu
ulogu kao "mozak" éelije, posredujuéi izmedu
spoljasnjeg okruZenja i unutrasnjih biohemijskih
procesa. Lipton tvrdi da signali iz okruzenja,
ukljucuju¢i one uzrokovane nasSim mislima i
uverenjima, mogu znacajno uticati na ekspresiju
gena [1].

Lipton razvija koncept da su uverenja
energetski filteri koji oblikuju nasu biohemijsku
stvarnost. Njegova istrazivanja pokazuju da
stanje uma moze modifikovati celijsko
ponasanje putem slozenih sistema transdukcije
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Over the past decades, the
understanding of genetics has undergone
significant shifts, leading to a reevaluation of
traditional paradigms in molecular biology. In
this context, the work of Bruce Lipton
represents one of the most controversial
contributions to contemporary understandings
of genetic determinism. As a former professor of
cell biology at the Stanford University School of
Medicine and a researcher at the University of
Wisconsin Medical School, Lipton developed
theories challenging the dominant central
dogma of molecular biology, which posits that
genetic material solely dictates the structure and
function of living organisms [1].

Lipton's epigenetic paradigm shift
begins with his radical departure from genetic
determinism, which has dominated biological
sciences since the discovery of DNA. Rather than
accepting genes as the primary controllers of
biological processes, he emphasizes the cell
membrane as the key interface between the
organism and its environment, suggesting that
signals from the external environment are the
main mechanism regulating genetic expression.
In his book The Biology of Belief, Lipton argues
that DNA is not the “brain” of the cell; instead,
the cell membrane responds to environmental
stimuli and transmits signals that induce
epigenetic changes [1].

A central element of Lipton’s epigenetic
shift is the thesis that our perceptions and
beliefs can directly influence biochemical
processes in the body, altering the way our
genes are expressed. Drawing on research in
psychoneuroimmunology, Lipton claims that
psychological factors such as stress and
emotions can trigger biological changes through
epigenetic mechanisms [2]. This approach
challenges the classical biomedical model,
suggesting that the mind and psychological
processes can modify matter at a fundamental
level.

Lipton’s research in stem cell biology
further supports his theories on environmental
influence on cellular behavior. Through
experiments, he demonstrated that identical
stem cells, when exposed to different
environments, could develop into different cell
types despite having the same genetic material
[3]- These findings underscore the flexibility of
genetic expression and the importance of
epigenetics as a mechanism for adaptation to
external conditions.

The revolutionary aspect of Lipton’s
ideas lies in his holistic approach, linking diverse
scientific disciplines. His integration of quantum
physics, cell biology, psychology, and spirituality
represents an attempt to create a unified
framework for understanding life, which has
generated skepticism in some scientific circles
[4]. Nonetheless, such interdisciplinarity opens
new perspectives and raises questions that
conventional approaches may overlook.

Lipton also highlights the evolutionary
significance  of  epigenetic = mechanisms,
suggesting that they enable faster adaptation to
changing conditions than classical genetic
selection. His approach proposes a neo-
Darwinian synthesis that incorporates random
mutations and natural selection while asserting
that organisms possess sophisticated
mechanisms for actively adapting to their
environment through epigenetic modifications
[5].

The epigenetic shift advocated by
Lipton has profound implications for medicine
and therapy. Accepting that beliefs and
perceptions have biochemical consequences
opens the door for complementary treatment
approaches that integrate psychological and
spiritual components [3]. Although his theories
are controversial, Lipton’s contribution to
understanding epigenetics cannot be ignored,
inspiring new generations of scientists to
challenge established dogmas.

Lipton’s epigenetic paradigm calls for a
shift in the way we understand life, encouraging
reflection on our potential for self-healing and
responsibility for our health [6]. His theory
opens new horizons for research that may lead
to a more comprehensive understanding of
complex biological systems and their
interactions with the environment.

MIND OVER MATTER: CENTRAL
PREMISES OF LIPTON’S THE BIOLOGY OF
BELIEF

In his book The Biology of Belief (2005),
Bruce Lipton presents a revolutionary thesis
asserting that our beliefs and perceptions can
directly influence genetic expression and cellular
physiology. This perspective challenges the
traditional = biomedical model of DNA
determinism, emphasizing that the cell
membrane functions as the “brain” of the cell,
mediating between the external environment
and internal biochemical processes. Lipton
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signala. Na osnovu eksperimenta sa ¢elijskim
kulturama, Lipton sugeriSe da pozitivnha
uverenja mogu poboljsati zdravlje, dok negativni
mentalni obrasci mogu doprineti razvoju bolesti
[7]. Jedna od Klju¢nih tacaka u Liptonovoj teoriji
je rekonstrukcija odnosa izmedu svesti i
biologije. On odbacuje mehanicki model ljudskog
tela, zamenjujuéi ga modelom u kojem su misli i
uverenja fundamentalni faktori zdravlja. Lipton
tvrdi da moZemo svesno reprogramirati nasu
DNK promenom uverenja, uvode¢i Kkoncept
"epigenetskog inZenjeringa" za promenu Stetnih
podsvesnih uverenja, ¢esto nastalih u detinjstvu
[2].

U kritici tradicionalne genetike, Lipton
se oslanja na naucna otkrica iz projekta ljudskog
genoma, koji je pokazao manji broj gena nego $to
se ranije smatralo. Ovo sugeriSe da genetski
materijal ne moZe u potpunosti objasniti
kompleksnost ljudske fiziologije. Umesto toga,
on naglasava ulogu epigenetskih mehanizama,
koji uticu na ekspresiju gena bez promene DNK
sekvence, $to ukazuje na to da je okolina klju¢ni
faktor u manifestaciji genetskog potencijala [7].

Lipton povezuje individualne
epigenetske procese sa Sirim druStvenim i
evolucijskim pitanjima, tvrde¢i da prolazimo
kroz evolutivnhu prekretnicu u kojoj kolektivna
svest moze prevazi¢i bioloSka ogranic¢enja. U
knjizi "Spontana evolucija", koju je napisao sa
Stivom Baermanom, istraZuju kako kolektivna
uverenja oblikuju ne samo individualno zdravlje,
vec i evolucijski put ljudske vrste. Za Liptona,
razumevanje veze izmedu uma i biologije je
klju¢no za poboljSanje ljudskog zdravlja i razvoj
novog modela medicine koji priznaje mo¢ uma
nad materijom [2].

POD LUPOM NAUKE: KRITICKA ANALIZA
LIPTONOVIH TVRDNJI

Naucna zajednica je zauzela slozen stav
prema teorijama epigenetike koje je izneo Brus
Lipton. Mnogi stru¢njaci priznaju odredene
temeljne uvide koje on nudi, ali istovremeno
izraZavaju ozbiljne rezerve prema njegovim
daljim zaklju¢cima. Liptonove tvrdnje o moci
svesti da direktno uti¢e na gensku ekspresiju
kroz koncept "nove biologije" znacajno su izvan
onoga $to je trenutno dokazano u savremenim
istrazivanjima. Posebno su molekularni biolozi
kriticni prema njegovom pojednostavljenom
tumacenju ¢elijskih mehanizama i
prenaglasavanju uloge celijske membrane kao
"pravog Celijskog mozga", Sto predstavlja
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znacajno odstupanje od prihvacenih modela
celijske biologije [8].

Fundamentalni problem u Liptonovim
teorijama lezi u njegovom metodoloskom
pristupu. Dok konvencionalna nauka zahteva
rigorozno  testiranje  hipoteza, statisticku
validaciju i ponovljivost rezultata, Liptonove
tvrdnje Cesto se oslanjaju na anegdotalne dokaze
i selektivno tumacenje naucne literature. Kritike
su posebno usmerene na njegov zakljucak da
misli i uverenja mogu direktno reprogramirati
naSe gene, Sto predstavlja preveliko
pojednostavljenje slozenih epigenetskih
mehanizama dokumentovanih u nauénim
istrazivanjima [9].

lako je uticaj stresa i drugih psiholoskih
faktora na fiziologiju nesumnjivo stvaran i
dokazan kroz psihoneuroimunologiju, Lipton
prosiruje ove nalaze daleko izvan empirijski
potvrdenog opsega. Naucna istrazivanja ukazuju
na to da psiholoski faktori mogu uticati na
biohemijske puteve koji mogu dovesti do
epigenetskih promena, ali ne pruzaju podrsku
tvrdnji da svest moZe direktno i voljno menjati
DNK bez posrednih bioloskih procesa. Ovaj
raskorak izmedu dokazanih mehanizama i
Liptonovih tvrdnji predstavlja glavni razlog za
skepticizam naucne zajednice [10].

Pored toga, znacajan deo kritike
usmeren je na Liptonovo selektivno koriS¢enje
kvantne fizike za potporu svojih bioloskih
teorija. Primena  kvantnih  principa na
makroskopske bioloske sisteme predstavlja
problemati¢no pojednostavljenje koje
zanemaruje razlike u razmeri i kompleksnosti
izmedu kvantnih i celijskih sistema. Fizicari i
biolozi se uglavnom slazu da, iako kvantni efekti
mogu imati ulogu u odredenim bioloskim
procesima poput fotosinteze ili
magnetorecepcije, Liptonovo proSirivanje ovih
fenomena na objasnjenje moci svesti preko
kvantne mehanike nije potkrepljeno empirijskim
dokazima [11].

Vazno je napomenuti da kriticki stav
prema Liptonovim teorijama ne znaci potpuno
odbacivanje znacaja epigenetike ili psiho-neuro-
imunoloskih  veza. Naprotiv, ova polja
predstavljaju uzbudljiva istrazivacka podrucja sa
rastu¢éim brojem dokaza. Medutim, naucna
zajednica insistira na preciznijem
razgraniavanju izmedu dokazanih cCinjenica i
spekulativnih  hipoteza. = Trenutni  naucni
konsenzus priznaje slozene interakcije izmedu
uma i tela, ali zadrzava skepticizam prema



TIMOK
‘MEDIC-A

MEDICAL
GAZETTE

Vol.50 (2025) No.3&4

History of medicine

argues that environmental signals—including
those generated by our thoughts and beliefs—
can significantly impact gene expression [1].

Lipton develops the concept that beliefs
act as energetic filters shaping our biochemical
reality. His research suggests that the state of
mind can modify cellular behavior through
complex signal transduction systems. Based on
experiments with cell cultures, Lipton proposes
that positive beliefs can enhance health, while
negative mental patterns may contribute to
disease development [7]. One key aspect of
Lipton’s theory is the reconstruction of the
relationship between consciousness and biology.
He rejects the mechanistic model of the human
body, replacing it with a model in which
thoughts and Dbeliefs are fundamental
determinants of health. Lipton asserts that we
can consciously reprogram our DNA by changing
beliefs, introducing the concept of “epigenetic
engineering” to modify harmful subconscious
beliefs, often formed during childhood [2].

In critiquing traditional genetics, Lipton
relies on findings from the Human Genome
Project, which revealed a smaller number of
genes than previously expected. This suggests
that genetic material alone cannot fully explain
the complexity of human physiology. Instead, he
emphasizes the role of epigenetic mechanisms,
which affect gene expression without altering
the DNA sequence, highlighting the environment
as a critical factor in manifesting genetic
potential [7].

Lipton links individual epigenetic
processes to broader social and evolutionary
considerations, arguing that humanity is
undergoing an evolutionary shift in which
collective  consciousness may overcome
biological limitations. In the book Spontaneous
Evolution, co-authored with Steve Bhaerman,
they explore how collective beliefs shape not
only individual health but also the evolutionary
trajectory of the human species. For Lipton,
understanding the connection between mind
and biology is essential for improving human
health and developing a new model of medicine
that recognizes the power of the mind over
matter. [2].

UNDER THE SCIENTIFIC LENS: A
CRITICAL ANALYSIS OF LIPTON’S CLAIMS

The scientific community has taken a
nuanced stance toward the epigenetic theories
proposed by Bruce Lipton. While many experts

acknowledge some of the foundational insights
he offers, they simultaneously express serious
reservations about his broader conclusions.
Lipton’s assertions regarding the power of
consciousness to directly influence gene
expression through the concept of a “new
biology” significantly exceed what is currently
supported by contemporary research. Molecular
biologists, in particular, are critical of his
simplified interpretation of cellular mechanisms
and the overstated role of the cell membrane as
the “true brain” of the cell, which departs
markedly from accepted models of cell biology
[8].

A fundamental issue with Lipton's
theories lies in his methodological approach.
Conventional  science requires rigorous
hypothesis testing, statistical validation, and
reproducibility of results, whereas Lipton’s
claims often rely on anecdotal evidence and
selective interpretation of scientific literature.
Critiques are particularly directed at his
conclusion that thoughts and beliefs can directly
reprogram our genes, which oversimplifies the
complex epigenetic mechanisms documented in
empirical research [9].

Although the impact of stress and other
psychological factors on physiology is real and
well-established through
psychoneuroimmunology, Lipton extends these
findings far beyond empirically validated
boundaries. Scientific studies indicate that
psychological factors can influence biochemical
pathways that may lead to epigenetic changes,
but they do not support claims that
consciousness can directly and voluntarily alter
DNA without intermediary biological processes.
This gap between established mechanisms and
Lipton’s assertions represents the primary
reason for scientific skepticism [10].

Moreover, a significant portion of the
criticism focuses on Lipton’s selective use of
quantum physics to support his biological
theories. Applying quantum principles to
macroscopic biological systems constitutes a
problematic simplification that overlooks the
scale and complexity differences between
quantum and cellular systems. Physicists and
biologists generally agree that while quantum
effects may play a role in certain biological
processes, such as photosynthesis or
magnetoreception, Lipton’s extension of these
phenomena to explain the power of
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pojednostavljenim  objasnjenjima koja ne
uspevaju da adekvatno obuhvate kompleksnost
bioloskih sistema [12]. Kritike Liptonovih teorija
ukazuju na Siri izazov u nauci - balansiranje
izmedu otvorenosti za nove ideje i odrzavanja
rigoroznih standarda dokaza. lako neki aspekti
njegovih  teorija mogu inspirisati nova
istrazivacka pitanja, naucna evaluacija zahteva
da takve hipoteze budu testirane kroz
sistematska istrazivanja pre nego Sto budu
Siroko prihvacene. Ovaj epistemoloski oprez ne
predstavlja odbijanje inovativnog misljenja, ve¢
odraz naucne metodologije koja tezi ka
robusnim i ponovljivim nalazima [13].

NA GRANICI PARADIGMI: IMPLIKACIJE
LIPTONOVIH TEORIJA ZA BUDUCNOST
MEDICINE

Trenutna situacija u savremenoj
medicini se nalazi na raskrsnici izmedu
mehanicistickog modela i holistickih pristupa.
Teorije Brusa Liptona o epigenetici zauzimaju
sve znacajniju, iako kontroverznu, poziciju u
ovom kontekstu. Lipton tvrdi da Celije reaguju
na percepciju okruZenja, a ne samo na genetsku
predeterminaciju, Sto otvara nova razumevanja
mehanizama bolesti i leCenja [1].

Centralno pitanje koje se postavlja jeste
Sta primarno odreduje zdravlje - geni ili okolina.
Dok tradicionalna genetika naglasava genetsku
determinisanost, Liptonova interpretacija
epigenetike fokusira se na percepciju i verovanja
kao kljucne faktore u bioloskim procesima. Ovaj
pristup moze transformisati medicinsku praksu
iz sistema koji se fokusira na simptome prema
onome Kkoji uzima u obzir mentalna stanja i
uticaje okruZenja na fizioloske procese [8].

Istrazivanja u psihoneuroimunologiji i
neuroendokrinologiji pruzaju empirijsku
podrsku nekim aspektima Liptonovih teorija,
posebno u vezi sa stresom i imunoloskim
sistemom. Hroni¢ni stres pokazuje da moZe
uticati na ekspresiju gena putem epigenetskih
modifikacija, Sto dodatno potvrduje znacaj
psiholoskih faktora u bioloskom funkcionisanju
[14].
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Ipak, naucna zajednica ostaje oprezna
prema Liptonovim Sirim zaklju¢cima.
Integrativna  medicina, koja  kombinuje
konvencionalne medicinske prakse sa
komplementarnim pristupima kao Sto su
kontrola stresa i psiholoSke intervencije, mozda
predstavlja prvi korak ka prakti¢noj primeni
Liptonovih principa. Ovaj pristup priznaje ulogu
psiholoskih faktora u fizickom zdravlju, iako ne
prihvata u potpunosti Liptonove teorije [15].

Pitanje placebo efekta dodatno ilustruje
znacaj Liptonovih teorija. Ovaj fenomen, koji se
ranije smatrao metodolosSkim problemom, sve
viSe se prepoznaje kao vazan aspekt koji ukazuje
na mo¢ uverenja u modifikaciji fizioloskih
procesa. Liptonove teorije o percepciji mogu
pomoc¢i u razumevanju ovog fenomena, iako jos
uvek  nedostaju  definitivna  objaSnjenja
mehanizama koji povezuju uverenja sa
epigenetskim modifikacijama [16].

Bioeticki izazovi su takode vazna
dimenzija Liptonovih teorija. Ako prihvatimo da
percepcija moZe uticati na zdravlje, postavlja se
pitanje odgovornosti - ko je odgovoran za bolest
i izleCenje? To moZe osnaziti pacijente, ali takode
nosi rizik od prebacivanja krivice na pojedince
za stanja izvan njihove kontrole [17].
Obrazovanje zdravstvenih radnika moraée da
evoluira u svetlu Liptonovih teorija. Trenutni
kurikulumi fokusirani su na molekularne
aspekte, dok bi integracija epigenetskih principa
mogla obogatiti buduce lekare razumevanjem
interakcije izmedu uma, tela i okruzenja [18].

Osporavanje Liptonovih teorija ne znaci
potpuno odbacivanje veze izmedu uma i tela, ve¢
poziv na preciznija istraZivanja. Ideja da
psiholoski faktori uticu na fiziologiju kroz
epigenetske mehanizme predstavlja legitimno
istrazivacko polje [19]. Liptonov doprinos
mozda nije u konkretnim mehanizmima, ve¢ u
izazivanju postoje¢ih paradigmi i podsticanju
istrazivanja koje prevazilazi trenutne granice.
Bez obzira na to da li ée njegove teorije izdrzati
test vremena, njegova sposobnost da pokrene
dijalog izmedu razli¢itih pristupa zdravlju
predstavlja znacajan doprinos evoluciji [20].

4. Lipton, B. H. The science of belief: 10th anniversary
edition. Hay House, Inc.2016.

5. Lipton, B. H. The honeymoon effect: The science of
creating heaven on earth. Hay House, Inc.2015.

6. Carey, N. The epigenetics revolution: How modern
biology is rewriting our understanding of genetics,
disease, and inheritance. Columbia University Press.
2012.



. TIVIOK
‘MEDICA

DICAL
GAZETTE

Vol.50 (2025) No.3&4

History of medicine

consciousness via quantum mechanics is not
empirically substantiated [11].

It is important to note that critical
perspectives on Lipton’s theories do not imply a
wholesale  rejection of epigenetics or
psychoneuroimmunological connections. On the
contrary, these fields represent exciting areas of
research with a growing body of evidence.
However, the scientific community insists on a
precise distinction between established facts
and speculative hypotheses. The current
scientific consensus acknowledges the complex
interactions between mind and body but
remains skeptical of simplified explanations that
fail to adequately account for the intricacy of
biological systems [12]. Critiques of Lipton’s
theories highlight a broader challenge in
science—balancing openness to novel ideas with
the maintenance of rigorous standards of
evidence. While some aspects of his theories
may inspire new research questions, scientific
evaluation requires that such hypotheses
undergo systematic investigation before they are
widely accepted. This epistemological caution
does not represent a rejection of innovative
thinking but rather reflects a scientific
methodology committed to robust and
reproducible findings. [13].

AT THE EDGE OF PARADIGMS:
IMPLICATIONS OF LIPTON’S THEORIES FOR
THE FUTURE OF MEDICINE

Contemporary medicine stands at a
crossroads between the mechanistic model and
holistic approaches. Bruce Lipton’s epigenetic
theories occupy an increasingly prominent,
albeit controversial, position within this context.
Lipton asserts that «cells respond to
environmental perception rather than solely to
genetic  predetermination, opening new
understandings of disease mechanisms and
treatment strategies [1].

The central question raised is what
primarily = determines  health—genes or
environment. While traditional genetics
emphasizes genetic determinism, Lipton’s
interpretation of epigenetics focuses on
perception and beliefs as key modulators of
biological processes. This approach has the
potential to transform medical practice from a
system centered on symptoms to one that
considers mental states and environmental
influences on physiological processes [8].

Research in psychoneuroimmunology
and neuroendocrinology provides empirical
support for some aspects of Lipton’s theories,
particularly regarding stress and the immune
system. Chronic stress has been shown to
influence gene expression through epigenetic
modifications,  further  highlighting  the
importance of psychological factors in biological
functioning [14].

However, the scientific community
remains cautious about Lipton’s broader
conclusions.

Integrative medicine, which combines
conventional medical practices with
complementary approaches such as stress
management and psychological interventions,
may represent the first practical application of
Lipton’s principles. This approach acknowledges
the role of psychological factors in physical
health, although it does not fully endorse
Lipton’s theories [15].

The placebo effect further illustrates the
relevance of Lipton’s ideas. Once considered
merely a methodological confound, it is
increasingly recognized as a phenomenon
demonstrating the power of belief to modify
physiological processes. Lipton’s theories on
perception may help explain this effect, although
definitive mechanisms linking Dbeliefs to
epigenetic modifications remain unestablished
[16].

Bioethical challenges also arise from
Lipton’s perspective. Accepting that perception
can influence health raises questions of
responsibility—who is accountable for illness
and recovery? While this may empower patients,
it also carries the risk of attributing blame to
individuals for conditions beyond their control
[17]. Medical education will need to evolve in
light of Lipton’s theories. Current curricula
emphasize  molecular  aspects,  whereas
integrating epigenetic principles could enrich
future physicians’ understanding of the mind-
body-environment interplay [18].

Critiquing Lipton’s theories does not
imply rejecting the mind-body connection;
rather, it calls for more precise research. The
concept that psychological factors influence
physiology through epigenetic mechanisms
represents a legitimate field of investigation
[19]. Lipton’s contribution may lie less in
providing concrete mechanisms and more in
challenging existing paradigms and stimulating
research that transcends current boundaries.

WWW.tmg.org.rs
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Regardless of whether his theories withstand
the test of time, his ability to provoke dialogue
between different approaches to health
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Sazetak: Porde Joanovi¢ roden je 16. juna 1871. godine u Becu, od oca Haritona i majke Marije. Poreklo
porodice Joanovi¢ vodi iz sela Beodre. Svoj naucni rad i karijeru na Univerzitetu u Becu je prekinuo i po
zavrSetku Prvog svetskog rata doSao u Beograd u patriotskoj Zelji da pomogne ratom razorenoj Srbiji.
Doktor Dorde Joanovi¢ bio je naucnik svetskog glasa i jedan od pionira u oblasti laboratorijskog izucavanja
onkoloskih oboljenja i epidemiologije karcinogeneze. Bio je osniva¢ Medicinskog fakulteta u Beogradu,
inicijator osnivanja Instituta za patologiju u Beogradu, osnivac i predsednik Jugoslovenskog drustva za
izuCavanje i suzbijanje raka i dekan Medicinskog fakulteta u Beogradu. Profesor doktor Porde Joanovic¢ je
bio dopisni ¢lan Kraljavske srpske akademije nauka, pocasni ¢lan Matice srpske u Novom Sadu, stalni
delegat Kraljevine Jugoslavije pri Medunarodnom ofisu za javnu higijenu u Parizu, ¢lan nemackog i ¢eSkog
onkoloskog Komiteta za suzbijanje raka, ¢lan redakcije brojnih medicinskih ¢asopisa, predsednik Srpskog
lekarskog drustva, predsednik Jugoslovenskog lekarskog drustva, predavac¢ za vojni sanitet i clan
Sanitetskog saveta Vojske Kraljevine Jugoslavije, predsednik fonda za pomo¢ siromasnim studentima, ¢lan
Komiteta medinarodnog instituta za geografsku patologiju, urednik Srpskog arhiva za celokupnu
medicinu, predstavnik Kraljevine Jugoslavije u Sveslovenskom lekarskom savezu. Institut za patologiju u
Beogradu, Osnovna Skola u Novom MiloSevu i OpSta bolnica u Zrenjaninu nose ime “Doktor DPorde
Joanovic”.

Klju¢ne reci: doktor Porde Joanovi¢, Institut za patologiju Beograd, onkologija, epidemiologija
kancerogeneze

UvoD svetskim razmerama, svojim postupcima i
Profesor doktor Dorde Joanovi¢ je delima nam je pokazao Sta znaci patriotizam i
utemeljiva¢  onkologije i eksperimentalne rodoljublje.
patologije u Srbiji. On je prvi srpski onkolog.
Doktor PDorde Joanovi¢c imao je najvisSe PORODICA JOANOVIC

univerzitetsko zvanje i poziciju od svih Srba u
svetu tog vremena, posebno zainteresovan za
eksperimentalnu onkologiju i patologiju, kao i
onkolosku patologiju i patolosku morfologiju.
Doprinos profesora doktora Dorda Joanoviéa
razvoju medicine, a pogotovo onkologije u Srbiji
je od nemerljivog znacaja. Nauc¢ni rad profesora
doktora  Porda Joanovica u  domenu
eksperimentalne patologije i imunopatologije
bio je pionirski i u svetskim razmerama, tako da
je imao impresivnu svetsku reputaciju. Posvetio
se eksperimentima kod onkoloskih oboljevanja i
izuCavao epidemiologiju karcinogeneze. Sa
naro¢itim se zanimanjem profesor Dorde
Joanovi¢ bavio studijama o patoloskim
promenama tkiva kod razlicitih oboljenja, uvek
pri tome poklanjaju¢i veliku i osobitu paznju
patoloskoj anatomiji i histologiji. Profesor stekao
reputaciju jednog od najznacajnijih nau¢nika u

Doktor Porde Joanovi¢ roden je u BeCu
od majke Marije i oca Harintona. Majka Marija
rodena je Vlahovi¢, poreklom iz Velikog
Beckereka. Otac Harinton roden je u Beodri.
Danas je Beodra naselje u okviru sela Novo
MiloSevo. Preci porodice Joanovi¢ vode poreklo
iz juzne srpske pokrajne, Kosova i Metohije.
Deda Porda Joanovica je Aksentije Joanovi¢ koji
je bio pravoslavni svestenik i paroh pravoslavne
crkvene opstine u Beodri. Aksentije je bio dobar
prijatelj sa pravoslavnim sveStenikom
Dionisijem JakSi¢em, koji je bio rodom iz
susednog sela Karlova. Dionisije Jaksi¢ je bio
otac nasSeg pesnika i slikara Dure Jaksi¢a. Sinovi
Aksentija i Dionisija, Harinton Joanovi¢ i Pura
Jaksi¢, druzili su se u detinjstvu i postali dobri
drugovi.
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DR. PORDE JOANOVIC, THE FIRST SERBIAN ONCOLOGIST
Dijana Pilji¢
PRIMARY HEALTH CARE CENTER "NOVI BECEJ", NOVI BECE]

Summary: Porde Joanovi¢ was born on June 16, 1871, in Vienna, to father Hariton and mother Marija. The
Joanovi¢ family originates from the village of Beodra. He interrupted his scientific work and career at the
University of Vienna and, after the end of World War [, moved to Belgrade out of a patriotic desire to help
war-torn Serbia. Dr. Dorde Joanovi¢ was a world-renowned scientist and one of the pioneers in laboratory
research on oncological diseases and the epidemiology of carcinogenesis. He was the founder of the
University of Belgrade Faculty of Medicine, the initiator of the establishment of the Institute of Pathology
in Belgrade, founder and president of the Yugoslav Society for the Study and Suppression of Cancer, and
dean of the Faculty of Medicine in Belgrade. Professor Dr. Porde Joanovi¢ was a corresponding member of
the Royal Serbian Academy of Sciences, an honorary member of Matica Srpska in Novi Sad, permanent
delegate of the Kingdom of Yugoslavia to the International Office of Public Hygiene in Paris, member of the
German and Czech Oncology Committees for Cancer Control, member of the editorial boards of numerous
medical journals, president of the Serbian Medical Society, president of the Yugoslav Medical Society,
lecturer for the military medical service, and member of the Sanitary Council of the Army of the Kingdom
of Yugoslavia. He was also president of the fund for assisting poor students, member of the Committee of
the International Institute for Geographical Pathology, editor of the Serbian Archive of General Medicine,
and representative of the Kingdom of Yugoslavia in the All-Slavic Medical Union. The Institute of
Pathology in Belgrade, the elementary school in Novi MiloSevo, and the General Hospital in Zrenjanin bear
the name “Dr. Porde Joanovié.”

Keywords: Dr. Dorde Joanovi¢, Institute of Pathology, Belgrade - Oncology, Epidemiology of
Carcinogenesis

always giving careful and meticulous attention

INTRODUCTION

Professor Dr. Dorde Joanovi¢ is
recognized as the founder of oncology and
experimental pathology in Serbia. He holds the
distinction of being the first Serbian oncologist.
At his time, Dr. Joanovi¢ attained the highest
academic rank and position among Serbs
worldwide, with a particular focus on
experimental oncology, pathology, oncological
pathology, and pathological morphology. His
contributions to the development of medicine,
especially oncology in Serbia, are of
immeasurable significance.

Professor Dr. Joanovi¢’s scientific work
in experimental pathology and
immunopathology was pioneering even on a
global scale, earning him an impressive
international reputation. He dedicated himself to
experiments on oncological diseases and studied
the epidemiology of carcinogenesis. With special
interest, he conducted studies on pathological
changes in tissues across various diseases,

to pathological anatomy and histology.

Professor Joanovié¢ earned a reputation
as one of the most important scientists globally,
demonstrating through his work and actions the
true meaning of patriotism and devotion to one’s
country.

THE JOANOVIC FAMILY

Dr. Porde Joanovi¢ was born in Vienna
to his mother Marija and father Harinton. His
mother, Marija, née Vlahovi¢, was originally
from Veliki Beckerek. His father, Harinton, was
born in Beodra, which today is a settlement
within the village of Novo MiloSevo.

The Joanovi¢ family traces its ancestry
to the southern Serbian province of Kosovo and
Metohija. Porde Joanovi¢’s  grandfather,
Aksentije Joanovi¢, was an Orthodox priest and
parish priest of the Orthodox church community
in Beodra. Aksentije was a close friend of
Dionisije Jak$i¢, an Orthodox priest from the
neighboring village of Karlova. Dionisije Jaksié¢

WWW.TmZ.org.rs
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Slika 1. Pravoslavni svestenik Aksentije
Joanovic i pravoslavni svestenik Dionisije Jaksié
7 |

Aksentije je svog sina Harintona poslao
na skolovanje u Be¢, gde je Harinton diplomirao
advokaturu i tamo ostao da zivi i radi. Cela
porodica Joanovi¢ je bar jednom godisnje
pose¢ivala rodno mesto Beodru. Harinton
Joanovi¢ (1824.-1884.) advokat i senator, bio je
upravnik “Austrijskog Zeleznickog magnata”
beckog barona Sine u Becu. Harinton se u Becu
oZenio i sa svojom suprugom Marijom 1868.
godine i dobio dva sina: Porda i Simeona
Joanovica. U domu Joanoviéa negovala se
tradicija, te su Dorde i Simeon odgajani u
patrijahalnom duhu stare srpske tradicije. Za
kuma na krstenju svojih sinova Harinton bira
beckog barona Sina. Otac Porda Joanovica,
Harinton i majka Marija, ostali su zapam¢eni kao
veliki dobrotvori. Pura JakSi¢ je doSao u Bec
1852. godine da nastavi svoje studije slikarstva,
tako da se njihovo drugarstvo iz detinjstva u
Beodri nastavilo i u Bec¢u. Pura Jaksi¢ je citavu
godinu u ku¢i Haritona i Marije Joanovi¢ imao
stan i hranu. Oba Harintonova, sina Porde i
Simeon su zavrsila visoke Skole u Becu. Porde
Joanovi¢ je postao profesor na Medicinskom
fakultetu u BeCu, a Simeon Joanovi¢ konzul
Kraljevine Srbije u Becu. Brat Simeon Joanovi¢
(1868.-1934.) je bio austrijski vicekonzul u
Beogradu (1885.-1897.), pa od 1901. godine
civilni komesar Austrougarske u Pljevljima, gde
je Dorde Jonovi¢ kao Austrougarski podanik
1897. godine imenovan za  nacelnika
novoizgradene vojne bolnice na StaZici u
Pljevljima. Simeon Joanovi¢ austrougarski,
dvadest dve godine civilni komesar za Srez
Pljevlja po odlasku u penziju je autor visedelne
knjige “Novopazarski sandzak 1878.-1900.”.

WWW.tmg.org.rs

Simeon Joanovi¢ je duZe vreme Ziveo u
Beogradu i Cirihu. Nakon zivota u ovim
gradovima vratio se sa suprugom Anom na
porodi¢no imanje u Beodri. Tamo ga je cCesto
pose¢ivao doktor bDorde Joanovi¢. Porodica
Joanovi¢ bila je poStovana i cenjena u svom
rodnom selu. Profesora doktora Porda Joanovi¢a
mestani su zvali doktor Poka.

Slika 2. Profesor doktor Porde Joanovic¢

BIOGRAFIJA DOKTORA PORPA JOANOVICA

Skolovanje doktora Porda Joanoviéa

Osnovnu Skolu je Dorde Joanovié
zavrSio u BeCu, a zatim se upisao u veoma
cenjenu Bec¢ku gimnaziju "Kaizer und Konig" gde
je maturirao 1889. godine. Upisao je Medicinski
fakultet u Becu i diplomirao 1895. godine.
Odmah po zavrSetku studija zaposljava se na
istom fakultetu kao asistent od 1895. do 1899.
godine u Institutu za patolosku histologiju i
bakteriologiju. Zatim se opet kao asistent
prebacio na Institut za opStu i eksperimentalnu
patologiju i tu radio od 1899.-1904. godine.
Radio je uz  c¢uvenog patologa, profesora
Paltaufa (1858.-1924.) koji je bio Pasterov i
Kohov ucenik. Za docenta je proglasen 1904.
godine. Vanredni profesor opste i
eksperimentalne  patologije = na  Beckom
Medicinskom fakultetu postaje 1910. godine, a
radovni profesor 1919. godine. Rektor
Univerziteta u Becu u to vreme bio je Cuveni
patolog, akademik i predsednik Akademije Karl
fon Rokitanski (1804-1878.). Rivali Becke
medicinske Skole u svetu bi mogli biti samo
Berlin, Pariz, London, a donekle i Sankt
Peterburg.

Doktor DPorde Joanovi¢ za to vreme bio
je Sef Odeljenja za patologiju OpsSte medicine u
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was the father of the renowned Serbian poet and
painter Pura Jaksi¢.

The sons of Aksentije and Dionisije,
Harinton Joanovi¢ and DPura Jaksi¢, grew up
together and became close childhood friends.

Figure 1. Orthodox Priest Aksentije Joanovi¢
and Orthodox Priest Dionisije Jaksi¢

i 3

Aksentije sent his son Harinton to study
in Vienna, where Harinton graduated in law and
remained to live and work. The entire Joanovi¢
family visited their ancestral village of Beodra at
least once a year. Harinton Joanovi¢ (1824-
1884), a lawyer and senator, served as manager
for the “Austrian Railway Magnate” Baron Sine
in Vienna. In Vienna, Harinton married his wife
Marija in 1868, and they had two sons: Dorde
and Simeon Joanovic.

The Joanovi¢ household upheld family
traditions, and both Dorde and Simeon were
raised in the patriarchal spirit of old Serbian
customs. For the godfather of his sons’ baptisms,
Harinton chose Baron Sine of Vienna. Dorde’s
father, Harinton, and mother, Marija, were
remembered as generous benefactors. In 1852,
the Serbian painter and poet Dura Jaks$i¢ came to
Vienna to continue his art studies, and his
childhood friendship with Harinton’s family
from Beodra continued in Vienna. Pura Jaksic¢
was provided with accommodation and meals in
the Joanovi¢ household for an entire year.

Both of Harinton’s sons, Porde and
Simeon, completed higher education in Vienna.
borde Joanovi¢ became a professor at the
Medical Faculty in Vienna, while Simeon
Joanovi¢ served as a consul of the Kingdom of
Serbia in Vienna. Simeon Joanovi¢ (1868-1934)
was the Austrian vice-consul in Belgrade (1885-

1897), and from 1901, the civil commissioner of
Austria-Hungary in Pljevlja, where bDorde
Joanovi¢, as an Austro-Hungarian subject, was
appointed in 1897 as the head of the newly built
military hospital at StaZzica in Pljevlja. After
retiring, Simeon Joanovi¢ authored the multi-
volume book “Novopazarski Sandzak 1878-
1900.”

Simeon Joanovi¢ lived for extended
periods in Belgrade and Zurich. Afterward, he
returned with his wife Ana to the family estate in
Beodra, where he was often visited by Dr. Porde
Joanovi¢. The Joanovi¢ family was respected and
esteemed in their native village. Locals
affectionately called Professor Dr. Dorde
Joanovi¢ “Doctor Poka”.

Figure 2. Professor Dr. Porde Joanovi¢

BIOGRAPHY OF DOCTOR DORDPE
JOANOVIC

Education of Dr. Porde Joanovié

borde Joanovi¢ completed his primary
education in Vienna and subsequently enrolled
in the highly esteemed Vienna Gymnasium
"Kaiser und Koénig," where he graduated in 1889.
He then entered the Medical Faculty in Vienna,
graduating in 1895. Immediately after
completing his studies, he was employed at the
same faculty as an assistant from 1895 to 1899
in the Institute of Pathological Histology and
Bacteriology. He later moved as an assistant to
the Institute of General and Experimental
Pathology, where he worked from 1899 to 1904.

During this period, he worked under the
renowned pathologist Professor Paltauf (1858-
1924), a student of Pasteur and Koch. Joanovi¢
was appointed as a docent in 1904. He became
an associate professor of general and
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Becu radio napredne eksperimente iz patologije
u prestiznim laboratorijama Instituta za
patologiju u Becu. Narednih dvadeset pet godine
bio je njihov stalni,odani i dostojni saradnik.

U to vreme je dr Porde Joanovi¢ imao je
najviSe univerzitetsko zvanje i poziciju od svih
Srba u svetu, posebno =zainteresovan za
eksperimentalnu onkologiju i patologiju, kao i
onkolosku patologiju i patoloSku morfologiju.

Dolazak doktora Joanoviéa u Srbiju

Po zavrSetku Prvog svetskog rata dr
Milan Jovanovi¢-Batut i dr Vojislav Suboti¢
pozivaju doktora Porda Joanovita da dode iz
Beca u Srbiju i svojim stru¢nim znanjem i
organizacionim sposobnostima pomogne
osnivanju Medicinskog fakulteta u Beogradu.
Doktor Porde Joanovi¢ se ovom pozivu odmah
odaziva. Na prvoj sednici odrzanoj 20. 02. 1920.
godine, sastao se prvi kolegijum profesora
Medicinskog fakulteta u Beogradu. Za dekana je
izabran doktor Milan Jovanovi¢- Batut, a za
redovnog profesora opSte patologije doktor
Porde Joanovi¢. Tada je doktor Joanovi¢ doneo
odluku da napusti svoj nauc¢ni rad u prestiznim
beckim laboratorijama i karijeru univerzitetskog
profesora u Becu. Preselio se u Beograd 06. maja
1920. godine, sa velikom Zeljom da pomogne
razvoju medicine u ratom opustoSenoj Srbiji.
Morao je da se nosi sa ogromnim organizacionim
i drugim poteskotama, naiSao je 1 na
neopravdane prepreke nekih ljudi.

Slika 3. Prvih osam profesora Medicinskog
fakulteta u Beogradu; sa leva na desno: doktor
Milo$ Bogdanovi¢, doktor Rihard Burijan, doktor
Vladan Pordevi¢, doktor Pavle Popovié, doktor
Porde Joanovi¢, doktor Milan Jovanovié¢- Batut,
doktor Milivoje Kosti¢ i doktor Slobodan Kosti¢
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Godine 1924. u Becu je umro profesor
Rihard Paltauf. Na mesto njegove upraZnjenje
Univerzitetske katedre konkurisalo je
dvadesetak uvazZenih nemackih patologa, ali je
Fakultetski savet Medicinskog fakulteta u BeCu
odlucio da pozove doktora Porda Joanovi¢a da
se vrati u Be¢ i zauzme mesto profesora Paltaufa.
Bilo je to veliko priznanje za struc¢nost i znanje
koje je imao profesor doktor Porde Joanovié. I
pored losih uslova za rad koje je u to vreme imao
u Beogradu, doktor Dorde Joanovi¢ je odbio
ponudu iz Beca, Zele¢i da zavrsi svoje projekte
koje je =zapoceo u Srbiji. Po osnivanju
Medicinskog fakulteta, doktor Porde Joanovi¢ je
radio na osnivanju Onkoloske sluzbe Kraljevine
Srba Hrvata i Slovenaca i dao inicijativu i
detaljnije idejne projekte za osnivanje Instituta
za patologiju u Beogradu. Tri godine je trajala
izgradnja u kojoj je doktor DPorde Joanovi¢
aktivno ucestvovao daju¢i konkretne savete.
Prema nacrtima i idejama podignuta je zgrada
novog Instituta za patologiju koja je bila sveCano
otvorena 22. aprila 1926. godine. Bila je to
najsavremenija ustanova te namene u tadasnjoj
Evropi. Na otvaranju ovog Instituta svecani
govor odrzao je doktor Porde Joanovi¢. Institut
za patologiju u Beogradu je uskoro postao
regionalni centar za eksperimentalnu patologiju.
Njegovi saradnici bili su: Ksenofon Sahovié
(1898-1956.), Dimitrije Tihomirov, Marija
Vi$nji¢, Zivojin Ignjacev i drugi. U laboratorijama
Instituta je profesor doktor Porde Joanovi¢ radio
po citav dan. Kabinet je pretvorio u svoj stan u
kojem je i Ziveo.

Skoro uvek u 8 sati ujutro profesor bi
dolazio na obdukcije, u podne drzao predavanje,
a u ostalo slobodno vreme, najcesce posle podne,
bavio se u zajednici sa svojim saradnicima
dijagnostikovanjem histoloskih preparata, za
odgovor i od obdukcija. Dva puta nedeljno na
kraju prakti¢cnih histoloskih veZbi profesor
Porde Joanovi¢ skoro uvek bi licno uz projekciju
objasnjavao dacima podatke za vezbe s
histoloskim preparatima. Bolesnici sa
neoplazmama su trazili da ih pregleda doktor
Joanovi¢ i tu njihovu Zelju uvek je zadovoljavao,
daju¢i im iscrpni savet za lecenje a cCesto i
pismenu preporuku.

Godine 1926. postaje dopisni clan
Srpske kraljevske akademije nauka. Profesor
doktor Porde Joanovic je svoj Zivot u potpunosti
posvetio medicinskoj nauci i borbi protiv bolesti
raka.
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experimental pathology at the Vienna Medical
Faculty in 1910 and a full professor in 1919. At
that time, the rector of the University of Vienna
was the famous pathologist and academician
Carl von Rokitansky (1804-1878). The main
rivals of the Vienna Medical School worldwide
were Berlin, Paris, London, and to some extent
St. Petersburg.

Dr. Joanovi¢ led the Department of
General Medical Pathology in Vienna, conducting
advanced experiments in prestigious
laboratories of the Institute of Pathology. For the
next twenty-five years, he remained a dedicated
and respected collaborator. During this time, he
held the highest academic rank and position
among Serbs globally, with a particular focus on
experimental oncology, pathology, oncological
pathology, and pathological morphology.

Arrival of Dr. Joanovié in Serbia

After the end of World War I, Dr. Milan
Jovanovié-Batut and Dr. Vojislav Subotié¢ invited
Dr. Porde Joanovi¢ to come from Vienna to
Serbia and contribute his expertise and
organizational skills to the establishment of the
Medical Faculty in Belgrade. Dr. Joanovi¢
accepted the invitation without hesitation. At the
first session held on February 20, 1920, the
inaugural assembly of professors of the Medical
Faculty in Belgrade took place. Dr. Milan
Jovanovi¢-Batut was elected dean, and Dr. Porde
Joanovi¢ was appointed full professor of general
pathology.

At that time, Dr. Joanovi¢ made the
decision to leave his scientific work in
prestigious Viennese laboratories and his
university career in Vienna. He moved to
Belgrade on May 6, 1920, with a strong desire to
contribute to the development of medicine in
war-torn  Serbia. He faced  significant
organizational  challenges and obstacles,
including some unjust opposition from certain
individuals.

Figure 3. The first eight professors of the
Medical Faculty in Belgrade; from left to right:
Dr. Milo$ Bogdanovi¢, Dr. Richard Burian, Dr.
Vladan Pordevi¢, Dr. Pavle Popovi¢, Dr. Porde

Joanovi¢, Dr. Milan Jovanovi¢-Batut, Dr. Milivoje
Kosti¢, and Dr. Slobodan Kostic.

In 1924, Professor Richard Paltauf
passed away in Vienna. About twenty esteemed
German pathologists applied to fill his university
chair, but the Faculty Council of the Medical
Faculty in Vienna chose to invite Dr. Dorde
Joanovi¢ to return and occupy Paltauf’s position.
This was a significant recognition of Dr.
Joanovi¢’s expertise and knowledge. Despite
difficult working conditions in Belgrade, he
declined the offer, wishing to complete the
projects he had begun in Serbia.

After the founding of the Medical
Faculty in Belgrade, Dr. Joanovi¢ worked on
establishing the Oncology Service of the
Kingdom of Serbs, Croats, and Slovenes and
provided the initiative and detailed conceptual
plans for the Institute of Pathology in Belgrade.
The construction took three years, during which
he actively participated, giving concrete advice.
Based on his designs and ideas, the new Institute
of Pathology building was completed and
officially opened on April 22, 1926. At the
opening, Dr. Joanovi¢ delivered the inaugural
speech. The Institute quickly became a regional
center for experimental pathology. His
collaborators included Ksenofon Sahovi¢ (1898-
1956), Dimitrije Tihomirov, Marija ViSnji¢,
Zivojin Ignjacev, and others. Dr. Joanovi¢ spent
entire days in the laboratories, even converting
his office into his living quarters.

Almost every day at 8 a.m., he attended
autopsies; at noon, he delivered lectures, and in
his free time—usually in the afternoons—he
worked with colleagues on diagnosing
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U tom cilju je 27. septembra 1927.
godine osnovao Jugoslovensko drusStvo za
izuCavanje i suzbijanje raka. Generalni sekretar
bio je K. Sahovi¢, tadasnji srpski akademik. U to
vreme Jugoslovensko drusStvo za izucavanje i
le¢enje raka bilo je cetvrto u svetu, odnosno
posle Beca 1910. godine, VaSingtona 1917.
godine i Pariza 1920. godine. Predstavljao je
Srbiju i Jugoslaviju na brojnim medicinskim
kongresima u Evropi i Sjedinjenim Americkim
Drzavama.

Profesor doktor Porde Joanovi¢ bio je
jedini dekan Medicinskog Fakulteta koji je na to
mesto biran cetiri puta (1923./1924. godine,
1925./1926. godine, 1927./1928.
godine,1928./1929. godine). Doktor PDorde
Joanovi¢ je bio osnivac Udruzenja
dozivotni predsednik.

Profesor Dorde Joanovi¢ je bio
predsednik Srpskog lekarskog drustva i veliki
prijatelj studenata medicine te je izabran i za
dozivotnog pocasnog predsednika Saveza
studenata medicine Jugoslavije. On je 1928.
godine odlikovan Ordenom Svetog Save II reda.
Bio je zacetnik ideja da se u Beogradu osnuje
Institut za onkologiju i radiologiju. Ovaj Institut
je zavrSen u jesen 1939. godine pod
potkroviteljstvom Njenog Velicanstva kraljice
Marije, a glavni donator je bio knez Pavle
Karadordevi¢.

Doktor Porde Joanovi¢ je iz BeCa poneo
svoje veliko medicinsko znanje i ugled
univerzitetskog profesora. Bio je poznat po
svojoj strucnosti, konstruktivnosti, tacnosti i
pedantnosti. Privatno je profesor doktor Porde
Joanovi¢ voleo muziku i umetnost. Veoma cesto
je odlazio na koncerte klasicne muzike. On je i
sam odli¢no svirao violinu. KaZu da je imao tihu i
skromnu narav koja je prijala, ali i osvajala
sagovornike. Njegovi student i saradnici su ga
visoko postovali, cenili i voleli. Davao je podrsku
studentima i bio je na njihovoj strani kada su oni
protestovali i Dborili se za autonomiju
Univerziteta.

Bio je omiljen kao profesor koji u svakoj
prilici Zeli da razume probleme studenata, ali i
da im pomogne. Medutim, njegova solidarnost sa
studentima koji traZe autonomiju Univerziteta
ondasnjim gradskim vlastima se iz politickih
razloga nije dopala. Zbog toga je ovaj stari
profesor doktor Porde Joanovi¢ kod vlasti zapao
u velike probleme. Kad je 1929. godine
proglasena  Obznana, situacija se na
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Beogradskom Univerzitetu kao i u ¢itavoj drzavi
jos vise zaostrila. Nakon uvodenja
”Setojanuarske dikatature” 1929. godine rezim
se surovo obracunavao sa svim politickim
oponentama, pa i sa onim iz redova studenata.

Profesor doktor Porde Joanovi¢ nije bio
politi¢ki aktivan, ali je bio na strani studenata i
radnika. Zbog toga je prema pojedinim
svedoCenjima imao 27. januara 1932. godine
Zucnu raspravu sa predsednikom Ministarskog
saveta generalom Petrom Zivkoviéem, koja se
zavrsila tako $to je profesora Joanovi¢a general
Zivkovi¢ o$amario.

Doktor Dorde Joanovi¢ se nikada nije
Zenio. Na pitanje zaSto se nije oZenio, odgovorio
je slicno kao Tesla: “Kada sam zapocCeo sa
eksperimentima u patologiji, uvideo sam da
nauka zahteva celog coveka.” Njegov rodeni brat,
Simeon Joanovi¢, bio je oZenjen sa suprugom
Anom, ali nije imao dece. NaZalost, time se loza
familije Joanovi¢ ugasila.

TRAGICAN KRAJ

Epilog price o Joanovi¢u bio je tragican.
1932. godine, organizuju¢i godisnji Svetosavski
studentski bal, studenti medicine javili su da je
srpski kralj Aleksandar Prvi dobrodoSao da dode
na bal, ali ne i njegov premijer general Petar
Zivkovi¢. General Petar Zivkovié je pozvao
doktora Joanovi¢a u svoju kancelariju gde su
imali Zu¢nu raspravu. PoniZen doktor Joanovi¢ je
izjurio iz kabineta Petra Zivkovi¢a i oti$ao u
njegov Institut za patologiju, u njegovu sobu.
Ujutru 28. januara 1932. godine pronaden je
obeSen o kvaku na prozoru i kako lezi u svojoj
fotelji. Posluziteljka je zatekla beZivotno telo
doktora DPorda Joanovica i odmah je pozvala
svoga supruga koji je radio kao domar u zgradi
Instituta. On je skinuo telo profesora sa kanapa o
koji je bio obeSen. Profesorka patologije,
doktorka Marija ViSnji¢-Frajnd, izjavila je da je u
ognjistu ujutru pronadeno mnogo pepela, Sto je
znaCilo da je spaljivao svoje dosijee.
Neocekivana smrt profesora doktora Dorda
Joanovica je sve raZzalostila, ali i zacudila.
Okolnosti pod kojima je nastupila smrt doktora
Porda Joanovica do danas nisu sasvim
razja$njene i kod mnogih postoji sumnja da je
doktor Porde Joanovic bio ubijen.

Smrt doktora Porda Joanovic¢a izazvala
je gnev medu beogradskim intelektualcima jer
su mnogi odmah posumnjali da je profesor
zaista sam sebi oduzeo Zivot.



. TIVIOK
‘MEDIC-AL
GPAZETTE

Vol. 50 (2025) No.3&4 History of medicine

histological samples. Twice a week, at the end of
practical histology exercises, he personally
explained the data for students using projections
of histological specimens. Patients with
neoplasms often requested consultations with
him, which he always granted, providing
comprehensive advice and frequently written
recommendations.

In 1926, he became a corresponding
member of the Serbian Royal Academy of
Sciences. Dr. Joanovi¢ dedicated his life entirely
to medical science and the fight against cancer.
On September 27, 1927, he founded the
Yugoslav Society for the Study and Suppression
of Cancer, with K. Sahovi¢ as general secretary.
At that time, this society was the fourth of its
kind in the world, after Vienna (1910),
Washington (1917), and Paris (1920). He
represented Serbia and Yugoslavia at numerous
medical congresses in Europe and the United
States.

Professor Dr. Dorde Joanovi¢ was the
only dean of the Medical Faculty to be elected
four times (1923/24, 1925/26, 1927/28,
1928/29). He also founded the Association of
Yugoslav Physicians, serving as its honorary and
lifelong president. He was president of the
Serbian Medical Society and a close friend of
medical students, elected as lifelong honorary
president of the Yugoslav Medical Students’
Union. In 1928, he was awarded the Order of
Saint Sava, Second Class. He was the initiator of
the idea to establish the Institute for Oncology
and Radiology in Belgrade, which was completed
in the autumn of 1939 under the patronage of
Her Majesty Queen Maria, with Prince Pavle
Karadordevi¢ as the main donor.

Dr. Joanovi¢ brought his vast medical
knowledge and university reputation from
Vienna. He was known for his expertise,
precision, and meticulousness. Privately, he
loved music and art and was an accomplished
violinist. He had a quiet and modest nature that
charmed and won over his interlocutors.
Students and colleagues deeply respected,
valued, and loved him, appreciating his support
and advocacy for student autonomy at the
university.

He was especially beloved as a
professor who sought to understand and help
students with their problems. However, his
solidarity with students seeking university
autonomy displeased city authorities, leading to
significant difficulties. In 1929, during the

proclamation of the Obznana and the
introduction of the January dictatorship, the
regime harshly targeted political opponents,
including students. Although not politically
active, he supported students and workers.
According to some reports, on January 27, 1932,
he had a heated dispute with Prime Minister
General Petar Zivkovi¢, which ended with the
general slapping him.

Dr. Porde Joanovi¢ never married.
When asked why, he answered similarly to
Nikola Tesla: “When I began experiments in
pathology, I realized that science requires a
whole person.” His brother Simeon Joanovié was
married to Ana but had no children, so the
Joanovic¢ family line unfortunately ended..

TRAGIC END OF PROFESSOR DR.
PORPE JOANOVIC

The epilogue of Dr. Joanovi¢'s life was
tragic. In 1932, while organizing the annual St.
Sava Students’ Ball, medical students informed
him that King Alexander I of Serbia was welcome
to attend, but not his Prime Minister, General
Petar Zivkovié. General Zivkovi¢ summoned Dr.
Joanovi¢ to his office, where they engaged in a
bitter argument. Humiliated, Dr. Joanovi¢
stormed out and returned to his Institute of
Pathology, to his room. On the morning of
January 28, 1932, he was found hanged from a
window latch, with his body lying in his
armchair. A maid discovered the lifeless body
and immediately called her husband, who
worked as a janitor in the Institute building. He
removed Dr. Joanovi¢’s body from the rope.
Professor of Pathology Dr. Marija ViSnji¢-Frajnd
reported that a large amount of ashes was found
in the fireplace that morning, indicating that he
had burned his personal files. The unexpected
death of Professor Dr. Porde Joanovi¢ caused
sorrow and surprise. The circumstances of his
death remain unclear, and many suspect that he
may have been murdered. His death provoked
outrage among Belgrade intellectuals, as many
immediately doubted that the professor had
taken his own life.

The Medical Faculty Council decided to
hold a brief memorial service in the
amphitheater of the Institute of Pathology in
Belgrade, while a religious ceremony would be
conducted in his native village of Beodra. His
remains were transported by train, accompanied
by a large number of students, friends, and
colleagues. Belgrade had never before witnessed
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Savet Medicinskog fakulteta doneo je
odluku da se u Beogradu odrzi kratko opelo u
amfiteatru Instituta za patologiju a da se verski
obred ubavi u njegovom selu, u Beodri. Posmrtni
ostaci profesora doktora Dorda Joanovica
preneti su vozom uz pratnju velikog broja
njegovih studenata, prijatelja i kolega. Beograd
nikada ranije nije bio svedok ovako masovne i
tuZne pratnje kovcega do beogradske Zeleznicke
stanice na sahranu u Beodri. Na sahranu
poStovanog profesora Joanoviéa doSlo je
nekoliko stotina studenata Univerziteta u
Beogradu, najviSe sa Medicinskog fakulteta, a
vence su poslale mnoge ugledne li¢nosti iz
javnog zivota Kraljevine Jugoslavije toga doba.
Doktor bDorde Joanovi¢ sahranjen je na
beodranskom groblju 29. januara 1932. Iako se
sumnjalo na samoubistvo, Patrijarh srpski
Varnava odobrio je da se odrzi opelo nad
zasluznim pokojnikom. 28. februra 1932. godine
nepravedno je objavljen ¢lanak “Slucaj profesora
Joanovi¢a” ¢iji su autori politicki protivnici
doktora Porda Joanovica, dr Svetozar Moacanin i
doktor Dusan Petrovi¢, koji su napisali sledece:
“On je dosao u Srbiju da stvara i samim tim
njegova nacelna glediSta na fakultet u moralnom
i nau¢nom pogledu dijametralno su se razisla sa
gledistima njegovih protivnika. Joanovi¢ je doSao
na fakultet da poducava studente, a ne da se
preko njega docepa titula, visokih honorara,
procenata iz beogradskih sanatorijuma i svih
ostalih politickih i drugih koristi koje jedan
umesSan ¢ovek moze iz tih titula izvuéi.” Napisani
¢lanak naiSao je na osudu i protivljenje mnogih
intelektualaca tadasSnjeg doba, studenata, ali i
kod obi¢nih ljudi.

Docent opste patologije i patoloske
anatomije Univerziteta u Beogradu, doktor
Dimitrije Tihomirov napisao je ¢lanak u ¢asopisu
“Glasnik za staleSka i zdravstvena pitanja”
15.02.1932. godine, i odao pocast doktoru
Joanovicu: “S’ osjecajima teSkog i dubokog bola
uslijed sasvim iznenadnog ogromnog i nikad
nenadoknadivog gubitka za Medicinski Fakultet i
za Kraljevinu Jugoslaviju pokusat ¢u da dadem
tek blijedu sliku i kratku karakteristiku pokojnog
ulitelja a istovremeno jugoslavenskog pa i
evropskog velikana-ucenjaka.” Koliko je profesor
Joanovi¢ bio cenjen, kao naucnik, u inostranstvu,
vidi se iz pisma, kojim je Medunarodni Ofis za
javnu higijenu u Parizu izrazio sauceSce
gospodinu Ministru Socijalne Politike i Narodnog
Zdravlja u njemu je receno sledece: ,Vest o smrti
gospodina profesora Joanovi¢a kod nas je
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izazvala jak bol, jer je on bio medu najjace
cenjenim ucenjacima, a u svojim izlaganjima bio
je najrade slusan, i ako je licno bio veoma
skroman®.

Danas, ipak ostaju samo reci divljenja i
poStovanja prema naSem velikom naucniku i
¢oveku. Farmaceut Stevan Vukov iz Zrenjanina
koji proucava Zivot i delo profesora doktora
Porda Joanovi¢a na ovu temu izjavio je sledece:
“Jedno vreme sam bio blizi zakljucku da je
doktor Joanovi¢ bio zZrtva zloCina, nego da je
izvrsio samoubistvo. One koji sebi oduzmu Zivot
Crkva lisava opela, a profesor je bio shranjen u
prisustvu sveStenika, po svim obicajima srpske
Pravoslavne crkve. Vremenom, saznajuéi vise o
Joanovicevom plemenitom karakteru i visokim
moralnim nacelima, postala mi je bliskija misao
da je zivot ipak okoncao samoubistvom, kao
¢inom moralne superiornosti i nepristajanja na
kompromise koji su bili u suprotnosti sa
njegovim nacelima. “ - novine “Politika” 11. maja
2020. godine. Nakon smri profesora doktora
Porda Joanovi¢ca osnovan je “Fond” pod
njegovim imenom, za najbolje godiSnje temate iz
eksperimentalne patologije.

Povodom  obeleZzavanja  Osamdeset
godina borbe protiv raka u Srbiji 10. decembra
2007. godine, profesor doktor Porde Joanovi¢ je
posthumno odlikovan Zlathom medaljom
Srpskog drustva za borbu protiv raka. Medalja je
urucena akademiku V. Kanjuhu.

NAUCNI RADOVI PROFESORA DOKTORA
PORDPA JOANOVICA

Doprinos profesora doktora Dorda
Joanovi¢a razvoju medicine, a pogotovo
onkologije u Srbiji je od nemerljivog znacaja.
Naucni rad profesora doktora Porda Joanovica u
domenu eksperimentalne patologije i
imunopatologije bio je pionirski i u svetskim
razmerama, tako da je imao impresivnu svetsku
reputaciju. Napisao je 58 znacajnih naucnih
radova, saradivao je sa dva najuglednija
Medicinska Casopisa u Evropi. Naravno, osnova
njegovog rada bila je postavljena ve¢ u Becu.
Posvetio se eksperimentima kod onkoloskih
oboljevanja i izu€avao epidemiologiju
karcinogeneze. Sa naroditim se zanimanjem
profesor Porde Joanovi¢ bavio studijama o
patoloskim promenama tkiva kod razli¢itih
oboljenja, uvek pri tome poklanjajuéi veliku i
osobitu paznju patoloskoj anatomiji i histologiji.
Danasnju Becku Skolu moderne patologije
stvorio je profesor doktor Rihard Paltauf
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such a massive and solemn procession to the
railway station for a funeral. Several hundred
students, mainly from the Medical Faculty,
attended the burial, along with many prominent
figures from the public life of the Kingdom of
Yugoslavia. Dr. Joanovi¢ was interred at Beodra
Cemetery on January 29, 1932. Although his
death was suspected to be a suicide, Serbian
Patriarch Varnava authorized a funeral service
for the esteemed deceased.

On February 28, 1932, a politically
motivated article titled “The Case of Professor
Joanovi¢” was published by his opponents, Dr.
Svetozar Moacanin and Dr. DuSan Petrovid,
claiming: "He came to Serbia to create, and
therefore his principled views on the faculty
morally and scientifically diverged diametrically
from those of his opponents. Joanovi¢ came to
teach students, not to seek titles, high salaries, or
benefits from Belgrade sanatoriums and other
political or financial advantages."

The article was met with condemnation
from many contemporary intellectuals, students,
and ordinary citizens. Dr. Dimitrije Tihomirov,
assistant professor of general pathology and
pathological anatomy at the University of
Belgrade, wrote in Glasnik za staleSka i
zdravstvena pitanja (February 15, 1932):

"With feelings of profound and deep
sorrow over this sudden, immense, and
irreparable loss for the Medical Faculty and the
Kingdom of Yugoslavia, I will attempt to give but
a faint picture and brief characterization of the
late teacher, who was simultaneously a Yugoslav
and European scholar of great stature." Dr.
Joanovi¢’s international reputation was evident
from a letter of condolence from the
International Office of Public Hygiene in Paris,
addressed to the Minister of Social Policy and
Public Health: "The news of Professor Joanovi¢’s
death has caused us deep sorrow, for he was
among the most highly esteemed scholars, and
in his lectures, he was always most attentively
listened to, despite being personally very
modest."

Today, only words of admiration and
respect remain for this great scientist and
human being. Pharmacist Stevan Vukov from
Zrenjanin, who has studied Dr. Joanovi¢'s life
and work, commented: "For a time, I was closer
to the conclusion that Dr. Joanovi¢ was the
victim of a crime than that he committed suicide.
Those who take their own lives are denied a
church funeral, yet he was buried with a priest

present, according to all Serbian Orthodox
Church customs. Over time, understanding more
about Joanovi¢’s noble character and high moral
principles, I became more inclined to believe
that he ended his own life as an act of moral
superiority, refusing to compromise his
principles." — Politika, May 11, 2020.

After his death, a “Fund” was
established in his name for the best annual
topics in experimental pathology. On December
10, 2007, on the occasion of marking 80 years of
the fight against cancer in Serbia, Professor Dr.
Porde Joanovi¢ was posthumously awarded the
Golden Medal of the Serbian Society for the Fight
Against Cancer, presented to Academician V.
Kanjuh..

SCIENTIFIC CONTRIBUTIONS OF
PROFESSOR DR. PORPE JOANOVIC
Contribution to Medicine and Oncology

Professor Dr. DPorde Joanovic's
contribution to medicine, particularly oncology
in Serbia, is immeasurable. His scientific work in
experimental pathology and immunopathology
was pioneering on a global scale, earning him an
impressive  international  reputation. He
authored 58 significant scientific papers and
collaborated with two of the most prestigious
medical journals in Europe. The foundation of
his work had been laid during his time in Vienna.
He devoted himself to experiments on
oncological diseases and studied the
epidemiology of carcinogenesis. Professor
Joanovi¢ paid special attention to pathological
changes in tissues caused by various diseases,
with a particular focus on pathological anatomy
and histology.

The modern Vienna school of pathology
was developed by Professor Richard Paltauf
together with his closest collaborators,
Professor Karl Stanberg and Professor Dorde
Joanovi¢. Joanovi¢’s first scientific paper,
published in 1899, addressed the origin and
significance of plasma cells during pathological
processes. From this early work, he turned to
oncology, then a relatively new field, and began
conducting experiments in advanced Viennese
laboratories on oncological pathology.

Work in Experimental Oncology and
Oncological Pathology

Dr. borde Joanovi¢ was the first Serbian
oncologist-scientist, starting his work in
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zajedno sa svojim najbliZim saradnicima
profesorom doktorom Karlom Stanbergom i
profesorom doktorom Pordem Joanovi¢em. Prvi
njegov strucni rad objavljen je 1899. godine i u
njemu se bavio poreklom i znacajem plazmicnih
¢elija tokom patoloskih procesa. Veé prvi nauc¢ni
rad doktora Porda Joanovica iz 1899. godine bio
je zapaZen. Ubrzo se opredelio za onkologiju kao
tada novu oblast u medicini i po€eo u naprednim
beckim laboratorijama da vrsSi eksperimente iz
onkoloske patologije.

Rad na eksperimentalnoj onkologiji i
onkoloskoj patologiji

Doktor Porde Joanovi¢ je bio prvi srpski
onkolog-nauc¢nik. On je poCeo da radi na
onkologiji 1920. godine. U njegovo vreme,
zahvaljujuéi berlinskom patologu i profesoru
Rudolfu Virhovu (1821.-1902. godine), ve¢ su
prepoznati pocetni osnovni podaci o onkoloskoj
patologiji.

Profesor doktor DPorde Joanovic¢
posvetivao je uvek veliko zanimanje za
proucavanje raka, a narocite studije posvetio je
pitanjima upliva na rastenje eksperimentalnih
karcinoma i sarkoma, i to: nac¢inom ishrane,
hroni¢ne anemije, raznih alkaloida i ekstirpacije
endokrinih Zlezda. Verovao je da su dispozicija,
lokalne promene i opSti metabolicki poremecaj
vazni za razvoj raka. Profesor doktor DPorde
Joanovi¢ je istrazivao patolosku morfologiju
nekih tumora, odnosno, bronhogenog
karcinoma, cisti¢nih tumora vrata, kalcifikacija i
osifikacija atheroma, razvoj tumora iritacijom,
multicentricno poreklo tumora u nekom organu
i drugo. Istrazivao je rast tumora in vivo i in
vitro na kulturama tumorskog tkiva. Profesor
Joanovi¢ je primetio da Kkastracija i
splenektomija podsticu rast tumora; pirinac,
takode podsticu rast tumora, dok neke toksi¢ne
supstance kao $to su i male doze morfijuma,
kokaina, ali i kinina intoksikacija
toluilendijaminom usporavaju rast tumora.
Imunoloski  aspekti  terapije = karcinoma
koris¢enjem fermentativnih ekstrakata
tumorskog tkiva istih pacijenata prikazani su u
radovima. Limfektazija, akumulacija plazmocita i
proliferacija vezivnog tkiva sa sekvestracijom
¢elija karcinoma ukazivali su na izleCenje od raka
kod eksperimentalnih Zzivotinja. Uzimajuéi u
obzir da infekcija erizipelom moze unistiti
karcinom koze, profesor doktor Porde Joannovi¢
je koristio pcelinji otrov u terapiji karcinoma. U
doktorovim radovima dati su opsezni pregledi
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eksperimentalnih istrazivanja raka i efekata
radiotorijuma. Opsti osvrt doktora Joanovi¢a na
etiopatogenezu raka dao nam je relevantne i
autenticne podatke o stanju ovog problema u
njegovo vreme.

Rad na ekspererimentalnoj patologiji i
patoloskoj morfologiji

Doktor Porde Joanovi¢ je rodonacelnik
onkologije 1 utemeljiva¢ eksperimentalne
patologije u Srbiji. Profesor Joanovi¢ je takode
istrazivao bojenje mikroorganizama u
patoloSkim tkivima. Izucava patologiju jetre i
piSe znacajne naucne studije iz te oblasti. Njegov
rad na bolestima jetre pokrivao je razliCite
aspekte, a njegov rad o patogenezi ikterusa
nagraden je od Belgijske kraljevske medicinske
akademije.

Eksperimentalni radovi doktora Porda
Joanovi¢a o ikterusu, u kojima je uspeo da
dokaze, da ikterus izazvan toluilendiaminom
iS¢ezava posle ekstirpacije slezene, posluZili su
kao osnova za terapeutsku primenu ekstirpacije
slezine kod hemolitickih ikterusa. Od velikog su
interesa  eksperimentalne studije doktora
Joanovi¢a o jetri i metabolizmu masti. Radovi
doktora Dorda Joanoviéa iz eksperimentalne
patologije i patoloSke morfologije odnose se na
razlicite oblasti kao $to su profilaksa tetanusa i
anafilaktickog Soka, problemi transplantacije i
patologija ishrane.

Otkriéa o autoagresiji

Profesor doktor PDorde Joanovi¢ je
primetio da su vojnici sa zale¢enim povredama
glave i mozga od vatrenog oruzja ponekad imali
jake glavobolje i umirali. Obdukcija ovakvih
pacijenata pokazala je viSestruke povrSine
omekSanog mozdanog tkiva, kako u blizini tako i
na vecoj udaljenosti od zarasle povrede mozga.
Iste rezultate dobio je u svojim eksperimentima
na belim pacovima koji su bili podvrgnuti
mehanickim povredama glave. Iz ovakvih
zapazanja ljudi i zivotinja izveo je zakljucak da
produkti raspadanja mozga stimuliSu nas$ imuni
sistem da stvara antitela protiv njih, ali i protiv
takvih supstanci u zdravim moZdanim ¢elijama,
Sto izaziva viSestruko omekSavanje mozga. Ovaj
originalni etiopatogenetski koncept nekih
bolesti pokusao je da primeni u terapiji
povrsinskog karcinoma koze i tuberkuloznih
granuloma Zivotinja, ubrizgavajuci
dezintegracioni karcinom ili granulomsko tkivo
(ili digestirani Koch bacili) pod koZu istih ljudi ili
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oncology in 1920. At that time, thanks to the
Berlin pathologist Rudolf Virchow (1821-1902),
the basic principles of oncological pathology
were already recognized.

Professor Joanovi¢ focused extensively
on the study of cancer, especially on factors
influencing the growth of experimental
carcinomas and sarcomas, including: diet,
chronic anemia, various alkaloids, and
extirpation of endocrine glands. He believed that
predisposition, local changes, and general
metabolic disturbances were critical in cancer
development.

He investigated the pathological
morphology of tumors, including bronchogenic
carcinoma, cystic neck tumors, atheroma
calcification and ossification, tumor
development through irritation, and the
multicentric origin of tumors within an organ.
He studied tumor growth in vivo and in vitro
using tumor tissue cultures.

Professor Joanovi¢ observed that
castration and splenectomy promoted tumor
growth, while rice also stimulated growth.
Certain toxic substances, including small doses
of morphine, cocaine, and quinine, as well as
toluidinediamine intoxication, slowed tumor
growth. He explored the immunological aspects
of cancer therapy using fermentative extracts
from tumor tissues of the same patients.
Lymphectasia, plasma cell accumulation, and
connective tissue proliferation with
sequestration of carcinoma cells were indicative
of tumor regression in experimental animals.

Considering that erysipelas infection
could destroy skin carcinoma, he also
experimented with bee venom in cancer therapy.
His publications provide extensive reviews of
experimental cancer research and the effects of
radium. Dr. Joanovié¢’s overall insight into cancer
etiology and pathogenesis offered authentic and
relevant information about the state of oncology
in his era.

Work in Experimental Pathology and
Pathological Morphology

Dr. Porde Joanovi¢ is regarded as the
founder of oncology and experimental pathology
in Serbia. He also researched staining of
microorganisms in pathological tissues, studied
liver pathology, and authored significant
scientific papers in this area. His work on liver
disease included studies on the pathogenesis of

jaundice, recognized by the Belgian Royal
Medical Academy.

His experimental studies demonstrated
that jaundice induced by toluidinediamine
disappeared after splenectomy, providing a
foundation for therapeutic splenectomy in
hemolytic jaundice. Of particular interest are his
experimental studies on the liver and fat
metabolism. Dr. Joanovi¢’s work in experimental
pathology and pathological morphology covered
various areas, including tetanus prophylaxis,
anaphylactic shock, transplantation problems,
and nutritional pathology. His scientific
contributions laid the groundwork for modern
pathology and oncology in Serbia and earned
him international recognition as a pioneering
researcher.

Discoveries on Autoimmunity and
Final Assessment of Professor Dr. Dorde
Joanovié

Discoveries on
(Autoimmunity)

Professor Dr. Dorde Joanovi¢ observed
that soldiers with healed head and brain injuries
from firearms sometimes suffered severe
headaches and even died. Autopsies revealed
multiple areas of softened brain tissue both near
and distant from the healed injury site. Similar
results were obtained in his experiments on
white rats subjected to mechanical head injuries.

From these observations in humans and
animals, he concluded that brain degradation
products stimulate the immune system to
produce antibodies not only against these
products but also against similar substances in
healthy brain cells, leading to widespread brain
softening.

Joanovi¢ attempted to apply this
original etiopathogenetic concept to therapy for
superficial skin carcinoma and tuberculous
granulomas in animals by injecting disintegrated
carcinoma or granulomatous tissue (or digested
Koch bacilli) under the skin of the same subjects.
He also treated dermatoses, such as
Trichophiton tonsurans infections, using
disassociated products, and psoriasis using
scarammas (scrapings). This method of
treatment using coagulation products was
successfully applied in psoriasis therapy. He
presented these findings at the International
Office for Hygiene in Paris in 1929, after which

Autoaggression
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eksperimentalnih  Zivotinja. Doktor Dorde
Joanovi¢ je takode je leCio dermatoze:
Trichophiton tonsurans svojim disociranim
produktima kao i psorijazu svojim skrammama.
Ovu je metodu leCenja produktima koagulacije
doktor Joanovi¢ sa uspehom primenio i kod
jeCenja psorijaze. Uspeh ove metode leCenja
profesor Joanovi¢ je izloZio na  sastanku
Medunarodnog Ofisa za higijenu u Parizu 1929.
godine, iza Cega se na Institutu za patologiju jos
vise pocelo raditi s tom metodom. Profesor
doktor Porde Joanovic je bio pionir u otkrivanju
procesa autoagresije u medicine. Otkrice
autoagresije je najvaznije naucno dostignuce
profesora doktora Dorda Joanoviéa, ali malo
poznata Cinjenica u inostranstvu i u Srbiji. Svoje
otkri¢e saopstio je 1920. godine pred Beckim
lekarskim drustvom i iste godine objavio dva
rada u Beckoj klinici Vochenschrift u Be¢u rad
pod naslovom: “ Efekat mozga i bakterijskih
produkata dobijenih enzimskom destrukcijom “i
rad pod nazivom: “Novi pogledi na poreklo i
terapiju odredenih bolesti”.

Svojim rezultatima u eksperimentalnoj
onkologiji i otkricem koncepta autoagresije u
medicine doktor Dorde Joanovi¢ je stekao
reputaciju jednog od najznacajnijih nauc¢nika u
svetskim razmerama. Belgijska Kraljevska
akademija neuka dodelila mu je 1903. godine
nagradu za njegov naucni rad.

Osim toga je profesor Joanovi¢
eksperimentalno radio na  proucavanju
tuberkuloze, upliva radioaktivnih supstancija na
patoloSske promjene u organima, a bavio se i
proucavanjem metode neoperativnog lecenja
katarakte.

ZAKLJUCAK

Profesor doktor Porde Joanovi¢ je Citav
niz godina bio Sef Instituta patoloSko-anatomske
opSte poliklinike u Bec¢u. Sa potpunim je pravom
profesor Joanovi¢ uzivao glas odli¢nog iskusnog
specijaliste u patolosko-anatomskoj dijagnostici,
kao autoritet ogromnog poverenja i ugleda.
Doprinos profesora doktora Porda Joanovica
razvoju medicine, a pogotovo onkologije u Srbiji
je od nemerljivog znacaja. Nauc¢ni rad profesora
doktora  Porda Joanovica u  domenu
eksperimentalne patologije i imunopatologije
bio je pionirski i u svetskim razmerama, tako da
je imao impresivnu svetsku reputaciju. Naucni
autoritet profesora Joanovi¢a bio je tako velik,
jer je podjednako vladao i morfoloskim i
fiziopatoloS8kim delom svoje struke. Imao je
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retku osobinu veoma oStrog posmatraca i zato je
brzo dolazio do uvek pravilnog zakljucka.
Profesor Joanovi¢ je nesebitno Citav svoj Zivot
podredio nauci, te je citav dan provodio na
Institutu za patologiju. Uvek pristupacan i
neobicno paZzljiv prema svakome, doktor Porde
Joanovi¢ u svakom obraéanju studentima uvek
im je pruzao primer ocinske ljubavi i
susretljivosti, uvek objaSnjavaju¢i im njihove
nedostatke, a u teskim prilikama podrzavajuci ih
celim svojim autoritetom, a neretko i
materijalno. Nastavu je profesor Joanovi¢ vodio,
racunao i zamiSljao ne samo u Skolskim
predavanjima i vezbama, nego je svaku cak i
najmanju priliku pri dodiru sa mladima
iskoriS¢avao u tu svrhu, Sto je davao svima
primer visoko dZentlmenskog ponasanja,
dubokog poverenja i predusretljivosti. Pri radu
profesor Joanovi¢ pre svega trazio je od svih bez
izuzetka zajedni¢ko poverenje i saglasnost. Kao
covek, doktor Dorde Joanovi¢ bio je uvek
pristupacan za svakog studenta, lekara i svakog
gradanina. Njegovu dobrotu poznavao je svako,
tko je bar jedanput sa njim imao razgovor ili
trazio od njega kakav savet.

Profesor doktor Joanovi¢ bio je ne samo
velik nauc¢nik, nego i covek otmeno visokih
moralnih  osobina. Svojom impozantnom
spoljasnoscu i uvek mirnim ponaSanjem pravio
je utisak neobitno mirnog, staloZenog a u isto
doba i raspolozZenog coveka. Doktor Joanovi¢ bio
je uvek otvoren, Castan, plemenitog karaktera i
visokih moralnih nacela. Ne pristajanjem na
kompromise koji su bili u suprotnosti sa
njegovim nacelima pokazao je ¢in moralne
superiornosti. Profesor Porde Joanovi¢ bio je
Covek retkih vrlina, sav sazdan od Zelje da sebe
nesebicno pokloni ne samo nauci i medicinskoj
praksi nego i dostojanstvu naroda iz kojeg je
potekao i kome je bio odan kao veliki patriota.

]

Slika 4. Osnovna Skola “Dorde Joanovi¢” Novo
MiloSevo, Beodrad
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his institute further developed work using this
approach.

Professor Joanovi¢ was a pioneer in
identifying  autoaggression  processes in
medicine. This discovery of autoaggression
represents one of his most important scientific
achievements, though it remains little known
both in Serbia and abroad. He first presented his
findings in 1920 before the Vienna Medical
Society and published two papers that year in
the Viennese clinical journal Vochenschrift:
“Effect of Brain and Bacterial Products Obtained
by Enzymatic Destruction”, “New Views on the
Origin and Therapy of Certain Diseases”.
Through his results in experimental oncology
and the discovery of autoaggression in medicine,
Dr. Joanovi¢ gained a reputation as one of the
most significant scientists internationally. In
recognition, the Belgian Royal Academy
awarded him a prize in 1903 for his scientific
work.

Additionally, Professor Joanovic
conducted experimental studies on tuberculosis,
the effects of radioactive substances on
pathological organ changes, and non-surgical
treatment methods for cataracts.

CONCLUSION

Professor Dr. Porde Joanovic¢ served for
many years as head of the Institute of General
Pathological Anatomy in Vienna. He was widely
recognized as an exceptionally skilled specialist
in pathological-anatomical diagnostics, a figure
of great authority, trust, and esteem.

His contributions to medicine and
especially oncology in Serbia are of
immeasurable significance. His work in
experimental pathology and immunopathology
was pioneering even by global standards,
earning him an impressive international
reputation. Joanovi¢ possessed equal mastery of
both the morphological and physiopathological
aspects of his discipline, combined with a rare
ability for acute observation, enabling him to
reach correct conclusions quickly.

Professor Joanovi¢ devoted his entire
life selflessly to science, spending full days at the
Institute of Pathology. He was always
approachable, remarkably attentive, and treated
his students with fatherly care, explaining their
errors patiently and supporting them, both
morally and sometimes materially. His teaching
extended beyond lectures and exercises; he used
every opportunity to instruct and guide younger
generations, exemplifying gentlemanly conduct,
deep trust, and responsiveness.

In his interactions, Joanovi¢ demanded
mutual trust and consensus. He was accessible
to all students, physicians, and citizens. His
kindness was well known to anyone who spoke
with him or sought his counsel.

Professor Dr. Joanovi¢ was not only a
great scientist but also a man of noble moral
character. His imposing presence, calm
demeanor, and composed behavior created the
impression of a serene, steady, and
approachable individual. By refusing to
compromise on principles contrary to his values,
he demonstrated moral superiority.

He was a man of rare virtues, devoted
entirely to science, medical practice, and the
dignity of his nation. A true patriot, he dedicated
himself to the advancement of knowledge, the
care of patients, and the service of his country,
leaving a legacy of scientific brilliance and
human nobility..

Figure 4. Primary School “Dorde Joanovi¢” Novo
MilosSevo, Beodrad

WWW.Img.org.rs



148 TIMOCKI
. .. ‘MEDICINS°KI
Istorija medicine GIEAS*NCIK Vol. 50 (2025) br.3-4

LITERATURA
1. Prof. dr Porde Joanovi¢, Glasnik i lekarska pitanja
1932; br. 3. Arhivirano iz orginala 10.04.2019. godine
Pristupljeno 10.04.2019. godine
2. “Ustanak Crnogoraca Dure Jaksi¢a ili o zagonetnim
putevima jedne slike” arhivirano iz orginala
05.08.2020. godine s. Pristupljeno 06.07.2019. godine
3. Joanovi¢ . Odnos izmedu uzroka bolesti i procesa
ozdravljenja.  (Predavanje  prilikom otvaranja
Patoloskog instituta u Beogradu, na dan 22. aprila
1926. godine).

4. Levntal Z. Joannovi¢, Porde (In Serbian). Medicinska
enciklopedija. Zagreb: Jugoslavenski leksikografski
zavod

5. Milosavljevi¢ T. Porde Joannovi¢ - patolog “Djordje
Joannovi¢ - pathologist”. (In Serbian).

6. Kovatev M. Zivot, rad i sudbina profesora Porda
Joannovica Iz lekarske perspektive,

7. Janci¢-Zguricas M. Tajne ljudi u belom s Kklinicko-

morfoloSkom korelacijom slucajeva. Zapisi jednog
patologa Beograd: Beogradska knjiga; 2005.

8. Cikari¢ S. 80 godina borbe protiv raka u Srbiji.
Jugoslovensko drustvo za izucavanje i suzbijanje raka.
Drustvo Srbije za borbu protiv raka. Beograd: Drustvo
Srbije za borbu protiv raka; 2007.

9. Kanjuh V, Stevanovi¢ G, Ostoji¢ M, Stankovi¢ Z,
Dimitrijevi¢ ], Kanjuh S. Rudolf Virchow (1821-1902.
godine) i njegov uticaj na razvoj patoloske anatomije u
Srbiji.

10. Kanjuh V. Patoloska anatomija u Srbiji i Crnoj Gori.
Istorijat (od pocetka u drugoj polovini XIX veka do
1992. godine), razvoj i danaSnje stanje. Simpozijum
“Dostignuca i stremljenja u patologiji“. Ni$.1992:5-8.

WWW.tmg.org.rs



™
| 3
Vol.50 (2025) No.3&4 GAZ

v

CRATY
LIy

History of medicine

10.

LITERATURE
Prof. dr Porde Joanovi¢, Glasnik i lekarska pitanja
1932; br. 3. Arhivirano iz orginala 10.04.2019. godine
Pristupljeno 10.04.2019. godine
“Ustanak Crnogoraca Dure JakSi¢a ili o zagonetnim
putevima jedne slike” arhivirano iz orginala
05.08.2020. godine s. Pristupljeno 06.07.2019. godine
Joanovi¢ . Odnos izmedu uzroka bolesti i procesa
ozdravljenja.  (Predavanje  prilikom  otvaranja
Patoloskog instituta u Beogradu, na dan 22. aprila
1926. godine).
Levntal Z. Joannovi¢, Porde (In Serbian). Medicinska
enciklopedija. Zagreb: Jugoslavenski leksikografski
zavod
Milosavljevi¢ T. Porde Joannovi¢ - patolog “Djordje
Joannovi¢ - pathologist”. (In Serbian).
Kovatev M. Zivot, rad i sudbina profesora Porda
Joannovica Iz lekarske perspektive,
Janci¢-Zguricas M. Tajne ljudi u belom s Kklinicko-
morfoloSkom korelacijom slucajeva. Zapisi jednog
patologa Beograd: Beogradska knjiga; 2005.
Cikari¢ S. 80 godina borbe protiv raka u Srbiji.
Jugoslovensko drustvo za izucavanje i suzbijanje raka.
Drustvo Srbije za borbu protiv raka. Beograd: Drustvo
Srbije za borbu protiv raka; 2007.
Kanjuh V, Stevanovi¢ G, Ostoji¢ M, Stankovi¢ Z,
Dimitrijevi¢ ], Kanjuh S. Rudolf Virchow (1821-1902.
godine) i njegov uticaj na razvoj patoloske anatomije u
Srbiji.
Kanjuh V. PatoloSka anatomija u Srbiji i Crnoj Gori.
Istorijat (od pocetka u drugoj polovini XIX veka do
1992. godine), razvoj i dana$nje stanje. Simpozijum
“Dostignuca i stremljenja u patologiji“. Ni$.1992:5-8.
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objavljuje prethodno neobjavljene naucne i
stru¢ne radove dvojezicno, na srpskom i
engleskom jeziku iz svih oblasti medicine i
srodnih grana. Za objavljivanje se primaju
originalni radovi, prikazi bolesnika, pregledni
¢lanci, ¢lanci iz istorije medicine i zdravstvene
kulture, prikazi knjiga i casopisa, pisma
uredniStvu i druge medicinske informacije.
Autori predlazu kategoriju svog rada a
Urednistvo zadrZava pravo promene kategorije
uz saglasnost autora.

Rukopise treba pripremiti u skladu sa
vankuverskim pravilima: UNIFORM
REQUIREMENTS FOR  MANUSCRIPTS
SUBMITTED TO BIOMEDICAL JOURNALS, koje
je preporucio ICMJE (International Committee
of Medical Journal Editors - Ann Intern Med.
1997; 126: 36-47), odnosno u skladu sa
verzijom na srpskom jeziku JEDNOBRAZNI
ZAHTEVI ZA RUKOPISE KOJI SE PODNOSE
BIOMEDICINSKIM CASOPISIMA, Srpski arhiv za
celokupno lekarstvo, 2002; 130 (7-8): 293.
Digitalna verzija je slobodno dostupna na veb
sajtu, ICMJE: www.icmje.org, kao i na www.
tmg.org.rs/saradn.htm

Pri pisanju teksta na engleskom jeziku
treba se pridrzavati jezickog standarda
American English i koristiti kratke i jasne
recenice. Za nazive lekova Kkoristiti isklju¢ivo
genericka imena. Uredaji (aparati) se
oznacavaju fabrickim nazivima a ime mesto
proizvodjaca treba navesti u oblim zagradama.

Za rukopise koje uredni$tvo prima
podrazumeva se da ne sadrze rezultate koje su
autori ve¢ objavili u drugom casopisu, ili
slicnoj publikaciji (osim u vidu nereceniranih
sazetaka u zbornicima radova).

Uz rukopis c¢lanka treba priloziti
potvrdu o autorstvu (formular mozZete preuzeti
na sajtu: www.tmg.org.rs), skeniranim
potpisima svih autora ¢lanka. Urednistvo Salje
sve radove na strufnu recenziju, uobicajeno
dva recenzenta. Zbornici radova u
suplementima se ne recenziraju.

U radovima gde moze doé¢i do
prepoznavanja opisanog bolesnika, treba
pazljivo izbe¢i sve detalje koji ga mogu
identifikovati ili pribaviti pismenu saglasnost
za objavljivanje od samog bolesnika ili najblize
rodbine. Kada postoji pristanak, treba ga
navesti u ¢lanku.

www.tmg.org.rs

Ukoliko rad  dobije  pozitivne
anonimne recenzije (2 recenzenta) bice
prihvacen za objavljivanje. Posle dobijanja
pozitivne recenzije, da bi se rad objavio u
elektronskoj verziji na sajtu www.tmg.org.rs i
Stampao, potrebno je da se uplati naknada za
troskove obrade ¢lanka, lektorisanje i troSkove
Stampanja za Timocki medicinski glasnik samo
za prvog autora, koja iznosi Sest hiljada
dinara (6000 RSD) na teku¢i racun. (Tekuéi
racun: 205-167929-22 Srpsko lekarsko
drustvo-Podruznica Zajecar; svrha: obrada
materijala za TMG).

TEHNICKI ZAHTEVI

Rukopisi se prilazu isklju¢ivo u
elektronskoj formi, pocevsi od volumena 45,
dvojezi¢tno, na srpskom (¢irilica ili latinica) i
engleskom jeziku. Radovi koji se Salju samo na
srpskom ili samo na engleskom jeziku, nece se
uzeti u razmatranje. Rukopise u elektronskoj
verziji slati na e-mail adresu:
tmglasnik@gmail.com

Elektronski oblik rukopisa treba da
bude u Microsoft Office Word programu (sa
ekstenzijom .doc, ili .docx) i treba da sadrzi
zavrSnu verziju rukopisa. Celokupni tekst,
reference, tabele i naslovi tabela i slike i
legende slika treba da budu u jednom
dokumentu. Najbolje je ime fajla formirati
prema prezimenu prvog autora, jednoj klju¢noj
reci i tipu rada (na primer:
paunkovic_tiroidea_originalni.doc).

Koristite font Times New Roman,
veli¢ine 12 p. Paragraf pisite tako da se ravna
samo leva ivica (Alignment left). Ne delite reci
na slogove na kraju reda. Ubacite samo jedno
prazno mesto posle znaka interpunkcije.
Ostavite da naslovi i podnaslovi budu
poravnati uz levu ivicu. Koristite podebljana
(bold) slova, kurziv (italic), sub i superscript i
podvucena slova samo gde je to neophodno.
Tabele, slike i grafikone umetnuti u tekst
na mestu gde treba da se pojave u radu.
Prihvatljvi formati za tabele, grafikone,
ilustracije i fotografije su doc, xls, jpeg, gif i jpg.
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INSTRUCTIONS TO ASSOCIATES OR AUTHORS

Timok  medical GAZZETTE publishes
previously  unpublished scientific and
professional papers bilingually, in Serbian and
English language from all fields of medicine
and related branches. Original papers, patient
case reports, review articles, medical and
health history articles, book and journal
reviews, editorial letters and other medical
information are received for publication. The
authors propose a category of their work and
the Editorial Board reserves the right to
change the category with the consent of the
author.

Manuscripts should be prepared in accordance
with the Vancouver Recommendations:
UNIFORM REQUIREMENTS FOR
MANUSCRIPTS SUBMITTED TO BIOMEDICAL
JOURNALS, recommended by ICMJE
(International Committee of Medical Journal
Editors - Ann Intern Med. 1997; 126: 36-47),
or in accordance with the Serbian
languageversion JEDNOBRAZNI ZAHTEVI ZA
RUKOPISE KOJI SE PODNOSE
BIOMEDICINSKIM ~ CASOPISIMA,  Serbian
Archives of Medicine, 2002; 130 (7-8): 293.
The digital version is freely available on the
ICMJE website, www.icmje.org, as well as at
www. tmg.org.rs/saradn.htm

When writing atext in English, one should
adhere to the American English language
standard and use short and clear sentences.
Manuscripts received by the editorial staff are
not expected to contain results already
published by authors in another journal or
similar publication. The original manuscript
must be accompanied by the certificate of
authorship (you can download the form at:
www.tmg.org.rs), scanned signatures of all
authors of the article.

The editorial board sends all the papers for
peer review - usually two reviewers.
Proceedings in supplements are not peer
reviewed.

In works where the described patient may be
identified, the utmost care should be taken to
avoid any details that can identify him/her or
obtain written consent for publication from the
patient himself or his immediate family. When
consent exists, it should be stated in the article.

If the paper receives positive anonymous
reviews (2 reviewers) it will be accepted for
publication. After receiving a positive review,
in order for the paper to be published in
electronic  version on the  website
www.tmg.org.rs and printed, it is necessary to
pay a fee for the cost of editing the article,
proofreading and printing costs for the Timok
medical journal only for the first author,
which amounts to six thousand dinars (6000
RSD) paid to the current account.

Current Account: 205-167929-22
Serbian Medical Association-Zajecar
Branch;

purpose: material processing for TMG.

TECHNICAL REQUIREMENTS

The manuscripts are to be submitted
exclusively in electronic form, bilingually
(starting with volume 45), in Serbian
(preferably Cyrillic) and in English. Papers
submitted only in Serbian or English only will
not be considered. Send the manuscripts in
electronic form to: tmglasnik@gmail.com

The electronic format of the manuscript should
be in Microsoft Office Word (with a .doc or
.docx extension) and should include a final
version of the manuscript. All text, references,
tables and titles of tables and images and
legends of images should be in one document.
It is best to form the filename by the first
author's last name, one keyword and type of
work (for example:
paunkovic_tiroidea_originalni.doc).

Use the Times New Roman font, 12p size.
Write the paragraph so that only the left
alignment is straight. Do not divide words into
syllables at the end of the line. Insert only one
blank space after the punctuation mark. Allow
the titles and subheadings to be aligned with
the left edge. Use bold, italic, sub, and
superscript and underlined letters only where
necessary. Tables, images and charts should
be inserted in the text where they should
appear in the paper. Acceptable formats for
tables, charts, illustrations, and photos are doc,
xls, jpeg, gif, and npg.

TYPES AND SCOPE OF MANUSCRIPTS

www.tmg.org.rs
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VRSTE RUKOPISA

Originalni rad je sistematski
obavljeno istrazivanje nekog problema prema
nauc¢nim Kriterijumima i jasnim ciljem
istrazivanja. DuZina teksta je ograni¢ena na
3500 reci, maksimalno 5 tabela, grafikona, ili
slika (do 12 stranica teksta).

Pregledni clanak obuhvata
sistematski obraden odredeni medicinski
problem, u kome je autor ostvario odredeni
doprinos, vidljiv na osnovu autocitata.
Pregledni ¢lanak se obi¢no narucuje od strane
urednis$tva, ali se razmatraju i nenaruceni
rukopisi. Kontaktirajte urednistvo pre pisanja
preglednog ¢lanka. DuZina teksta moze biti do
5000 reci (18 stranica).

Prikaz bolesnika rasvetljava
pojedinacne slucajeve iz medicinske prakse.
Obi¢no opisuje jednog do tri bolesnika, ili
jednu porodicu. Sastavni delovi rada su: a)
uvod-(cilj rada kao poslednji pasus uvoda), b)
prikaz bolesnika, c) diskusija i d) zakljucak.
Za razllku od orginalnih istrazivanja izostaviti
poglavlje metodologija i rezulati rada Tekst se
ogranicava na 2500 reci, najviSe 4 tabele, ili 4
slike i do 25 referenci (ukupno do 6 stranica
teksta). Ne treba Kkoristiti imena bolesnika,
inicijale, niti brojeve istorije bolesti, narocito u
ilustracijama. prikazi bolesnika ne smeju imati
viSe od 5 autora

Clancima iz istorije medicine i
zdravstvene kulture rasvetljavaju se odredeni
aspekti medicinske prakse u proslosti. DuZina
teksta moZe biti do 2500 reci (6 stranica).

Objavljuju se i kratki prilozi iz oblasti
medicinske prakse (dijagnostika, terapija,
primedbe, predlozi i misljenja o metodoloskom
problem itd), kao i prikazi sa razlicitih
medicinskih  sastanaka, simpozijuma i
kongresa u zemlji i inostranstvu, prikazi knjiga
i prikazi ¢lanaka iz stranih ¢asopisa (do 1000
reci, 1-2 tabele ili slike, do 5 referenci (do 3
stranice teksta). Pisma redakciji imaju do 400
reci, ili 250 rec¢i ukoliko sadrze komentare
objavljenih ¢lanaka. Po narudzbini redakcije, ili
u dogovoru sa redakcijom objavljuju se i radovi
didaktickog karaktera.

Ukoliko je rad deo magistarske teze,
odnosno doktorske disertacije, ili je uraden u
okviru nauc¢nog projekta, to treba vidno
posebno naznacditi u napomeni posle
sazetka a pre teksta. Takode, ukoliko je rad
prethodno saopSten na nekom stru¢nom
sastanku, navesti zvani¢an naziv skupa, mesto i
vreme odrzavanja, da li je rad i Kkako

publikovan (npr. isti ili drugaciji naslov ili
sazetak).

OBIM RADOVA. Celokupni rukopis rada koji
¢ine: naslovna strana, saZetak, tekst rada,
spisak literature, svi prilozi odnosno nazivi za
njih i legenda (tabele, grafikoni, slike, sheme,
crtezi) mora iznositi za originalni rad, rad iz
istorije medicine i pregled literature do 5000
re¢i a za prikaz bolesnika, preliminarno i
kratko saopstenje, rad za praksu i edukativni
¢lanak do 3000 reci; ostali radovi mogu imati
najvise 1500 reci.

Video radovi mogu trajati 5-7 minuta i biti u
formatu avi, mp4 (flv). U prvom kadru filma
mora se navesti: u nadnaslovu Timocki
medicinski glasnik, naslov rada, imena i
prezimena i srednje slovo svih autora rada (ne
filma), godina izrade. U drugom kadru mora
biti usnimljen tekst rada u vidu sazetka do 350
rec¢i. U poslednjem kadru filma navesti imena
tehnic¢kog osoblja (reZija, snimatelj, svetlo ton,
fotografija i drugo). Uz video radove dostaviti:
posebno tekst u vidu sazetka (apstrakta),
jednu fotografiju kao ilustraciju prikaza, izjavu
potpisanu od tehi¢kog osoblja da se odrice
autorskih prava u korist autora rada.

ETICKA SAGLASNOST. Rukopisi 0
istrazivanjima na ljudima treba da sadrze
izjavu u vidu pisanog pristanka ispitivanih
osoba u skladu s Helsinskom deklaracijom i
odobrenje nadleznog etickog odbora da se
istrazivanje moZe izvesti i da je ono u skladu s
pravnim standardima. Eksperimentalna
istrazivanja na humanom materijalu i
ispitivanja vrSena na Zivotinjama treba da
sadrze izjavu etickog odbora ustanove i treba
da su u saglasnosti s pravnim standardima.
Podaci o tome moraju biti navedeni u odeljku

AUTORSTVO. Sve osobe koje su navedene kao
autori rada treba da se kvalifikuju za autorstvo.
Svaki autor treba da je ucestvovao dovoljno u
radu na rukopisu kako bi mogao da preuzme
odgovornost za celokupan tekst i rezultate
iznesene u radu. Autorstvo se zasniva samo na:
bitnom doprinosu koncepciji rada, dobijanju
rezultata ili analizi i tumacenju rezultata;
planiranju rukopisa ili njegovoj kritickoj
reviziji od znatnog intelektualnog znacaja;
zavrsnom doterivanju verzije rukopisa koji se
priprema za Stampanje.

Autori treba da priloZze opis doprinosa
pojedinacno za svakog koautora u okviru
obrasca Submission Letter. Finansiranje,
sakupljanje podataka ili generalno nadgledanje
istrazivacke grupe sami po sebi ne mogu

www.tmg.org.rs
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The title of all types of articles is followed by
Summary (up to 300 words) and keywords (3
to 8).

The Original Paper (work) is a systematically
published research of a problem according to
scientific criteria and a clear aim of the
research. The integral parts of the paper
are: a) introduction- (the aim of the paper as
the last paragraph of the introduction); b)
material and methods; c) results; d)
discussion; e) conclusion; f) literature. The
length of the text is limited to 3500 words,
with a maximum of 5 tables, charts, or pictures
(up to 12 pages of text).

A Review Article covers a systematically
addressed specific medical problem, in which
the author made some contribution, visible on
the basis of self-citations. Integral parts of the
paper are: a) introduction- (the aim of the
review paper as the last paragraph of the
introduction); b) the text of the review of
literatureonthe problem , with subtitles; c)
conclusion; d) literature. The review article
is usually commissioned by the Editorial
Board, but non-commissioned manuscripts are
also considered. Contact the Editorial Board
before writing a review article. Text length can
be up to 5000 words (18 pages).

A Case Report (patient presentation) sheds
light on individual cases ofmedical practice. It
usually describes one to three patients, or one
family. The integral parts of the paper are: a)
introduction- (the aim of the paper as the last
paragraph  of the introduction); b)
presentation of the patient; c) discussion
and d) conclusion. Unlike the original
research, omit the section on methodology and
results. The text is limited to 2500 words, max
4 tables, or 4 pictures and up to 25 references
(up to 6 pages of text in total). Patient names,
initials, or medical history numbers should not
be used, especially in the illustrations.
Casereportsmust not have more than 5 authors

Articles in the history of medicine and health
culture shed light on certain aspects of medical
practice in the past. Text length can be up to
2500 words (6 pages). These and the articles
statedbelow do not have a prescribed
structure, such as original papers, case reports,
and review articles. Short contributions from
the field of medical practice (diagnostics,
therapy, remarks, suggestions and opinions on
methodological problems, etc.) are published,
too, as well as presentations from various

medical meetings, symposia and congresses in
the country and abroad, book reviews and
articles from foreign journals up to 1000
words, 1-2 tables or images, up to 5 references
(up to 3 pages of text). Editorial letters have up
to 400 words, or 250 words if they contain
comments on published articles. By order of
the editorial board, or in agreement with the
editorial board, works of didactic character are
published.

If the work is part of a master's thesis, or a
doctoral dissertation, or is done in the
framework of a scientific project, this should
be clearlyindicated in the note after the
abstract and before the text. Also, if the work
has been previously announced at a
professional meeting, state the official name of
the meeting, the venue and time of the event,
whether the work has been published and how
it has been published (eg the same or a
different title or abstract).

ETHICAL CONSENT. Manuscripts on human
research should include a statement in the
form of a written consent of the persons
interviewed in accordance with the
WMADeclaration of Helsinki and the approval
of the responsible ethics committee that the
research can be carried out and is in
accordance with legal standards. Experimental
research on human material and animal testing
should include a statement from the ethics
committee of the institution and be in
accordance with legal standards. Information
on this must be provided in the section

AUTHORSHIP. All persons listed as authors of
the work should qualify for authorship. Each
author should have participated sufficiently in
the work on the manuscript to be able to take
responsibility for the entire text and the
results presented in the work. Authorship is
based solely on: making a significant
contribution to the concept of the work,
obtaining results or analyzing and interpreting
the results; the planning of the manuscript or
its critical revision of considerable intellectual
importance; the final refinement of the print
version of the manuscript. Authors should
attach a description of the contributions
individually for each co-author within the
Submission Letter form. Financing, collecting
data or generally overseeing a research team
cannot by itself justify authorship. All other
contributors who are not the authors of the
manuscript  should be listed onthe

www.tmg.org.rs
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opravdati autorstvo. Svi drugi koji su doprineli
izradi rada, a koji nisu autori rukopisa, trebalo
bi da budu navedeni u Zahvalnici s opisom
njihovog doprinosa radu, naravno, uz pisani
pristanak.

IZJAVA O SUKOBU INTERESA. Uz rukopis se
prilaZze potpisana izjava u okviru obrasca ZA
AUTORSTVO Submission Letter kojom se
autori izjaSnjavaju o svakom mogucem sukobu
interesa ili njegovom odsustvu. Za dodatne
informacije o razli¢itim vrstama sukoba
interesa posetiti internet-stranicu Svetskog
udruzenja urednika medicinskih casopisa
(World Association of Medical Editors - WAME;
http://www.wame.org) pod nazivom ,Politika
izjave o sukobu interesa". Na kraju rada, ispod
odeljka Napomene, treba u posebnom odeljku
Sukob interesa izjasniti se o svakom moguéem
sukobu interesa ili njegovom odsustvu i to za
svakog autora pojedinacno (puno ime autora ili
inicijali). Na pr. Zoran Petrovi¢: Krka
(predavac). Ljiljana Aleksié: nema. Mila Basta¢:
Pfizer, Sanofi, Bristol-Meyers Squibb
(predavac, pocasni konsultant, istraziva¢ na
nauc¢nom projektu).

PLAGIJARIZAM. Od 1. januara 2019. godine
svi rukopisi podvrgavaju se proveri na
plagijarizam/autoplagijarizam preko SCIndeks
Assistant-Cross Check (iThenticate). Radovi
kod kojih se dokaze plagijarizam ili
autoplagijarizam bi¢e odbijeni, a autori
sankcionisani.

SKRACENICE. Koristiti samo kada je
neophodno i to za veoma dugacke nazive
hemijskih jedinjenja, odnosno nazive koji su
kao skracenice ve¢ prepoznatljivi (standardne
skracenice, kao npr. DNK, sida, HIV, ATP). Za
svaku skracenicu pun termin treba navesti pri
prvom navodenju u tekstu, sem ako nije
standardna jedinica mere. Ne Kkoristiti
skraéenice u naslovu. Izbegavati koriS¢enje
skracenica u sazetku, ali ako su neophodne,
svaku skracenicu objasniti pri prvom
navodenju u tekstu.

DECIMALNI BROJEVI. U tekstu rada na
engleskom jeziku, u tabelama, na grafikonima i
drugim prilozima decimalne brojeve pisati sa
tackom (npr. 12.5 *+ 3.8), a u tekstu na srpskom
jeziku sa zarezom (npr. 12,5 + 3,8). Kad god je
to moguce, broj zaokruziti na jednu decimalu.

JEDINICE MERA. Duzinu, visinu, tezinu i
zapreminu izrazavati u metrickim jedinicama
(metar - m, kilogram (gram) - kg (g), litar - 1) ili
njihovim delovima. Temperaturu izrazavati u

www.tmg.org.rs

stepenima Celzijusa (°C), koli¢inu supstance u
molima (mol), a pritisak krvi u milimetrima
Zivinog stuba (mmHg). Sve rezultate
hematoloskih, klini¢kih i biohemijskih merenja
navoditi u metrickom sistemu prema
Medunarodnom sistemu jedinica (SI).

ZAHVALNICA. Navesti sve saradnike koji su
doprineli stvaranju rada a ne ispunjavaju
merila za autorstvo, kao $to su osobe koje
obezbeduju tehnicku pomo¢, pomo¢ u pisanju
rada ili rukovode odeljenjem koje obezbeduje
opStu podrsku. Finansijska i materijalna
pomo¢, u obliku sponzorstva, stipendija,
poklona, opreme, lekova i drugo, treba takode
da bude navedena.

STRUKTURA RADA I PRIPREMA RUKOPISA.

Svi podnaslovi se pisu velikim masnim slovima
(bold). Originalni rad, metaanaliza,
preliminarno i kratko saopStenje obavezno
treba da imaju sledeée podnaslove: Uvod (Cilj
rada navessti kao poslednji pasus Uvoda),
Metode rada, Rezultati, Diskusija, Zakljucak,
Literatura.

Tekst rada sadrZzi u prvom redu naslov
rada na srpskom jeziku, u drugom redu naslov
rada na engleskom jeziku, u narednim
redovima: puna imena i prezimena autora i
svih koautora; naziv, mesto i adresu institucija
iz kojih je autor i koautori (brojevima u zagradi
povezati imena autora); eventualnu zahvalnost
za pomo¢ u izradi rada;

Obavezno je dostaviti:

predlog kategorije rukopisa
(originalni rad, pregledni c¢lanak, prikaz
bolesnika i dr);

ime i prezime, godinu rodenja
autora i svih koautora;

punu adresu, broj telefona i faksa,
kao i e-mail autora za korespondenciju.

SAZETAK (abstrakt)

Sledi sazetak NA SRPSKOM I
ENGLESKOM jeziku (najbolje do 350 reci).
Sazetak ne moze imati fusnote, tabele, slike,
niti reference. SaZetak treba da sadrzi uvod,
cilj istrazivanja, materijal i metode, rezultate i
zakljucke rada. Svaki od navedenih segmenata
pisati kao poseban pasus koji pocinje
boldovanom reci. Navesti najvaznije rezultate
(numericke vrednosti) statisticke analize i nivo
znacajnosti. Zakljucak ne sme biti uopsten, ve¢
mora biti direktno povezan sa rezultatima
rada. Za prikaze bolesnika sazetak treba da ima
sledete delove: Uvod (u poslednjoj recenici
navesti cilj), Prikaz bolesnika, Zakljucak;
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acknowledgementpage, with a description of
their contribution to the work, with written
consent, of course.

STATEMENT OF CONFLICT OF INTEREST.
The manuscript is accompanied by a signed
statement in the form of a Submission Letter
stating the authors of each possible conflict of
interest or lack thereof. For more information
on the different types of conflicts of interest,
visit the World Association of Medical Editors'
Association (WAME; http://www.wame.org),
entitled "Conflict of Interest Statement
Policy".At the end of the paper, below the
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ABBREVIATIONS. Use only when necessary,
for very long names of chemical compounds,
that is, abbreviations that are already
recognizable (standard abbreviations, such as
DNA, AIDS, HIV, ATP). For each abbreviation,
the full term should be stated when first
quoted, unless it is a standard unit of measure.
Do not use abbreviations in the title. Avoid
using abbreviations in the abstract, but if
necessary, explain each abbreviation when
first referenced in the text.
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MANUSCRIPT PREPARATION

The text of the paper contains first and
foremost the title of the paper, in the following
lines: full names of the authors and all co-

authors; the name, place and address of the
institutions from which the author and co-
authors come (in parentheses, associate the
names of the authors);
possibleacknowledgementfor help with
elaborationofthe paper;

Itis obligatory to submit:

-proposal of the manuscript category (original
work, review article, case report, etc.);

-first and last name, year of birth of the
author and all co-authors;

-full address, telephone and fax numbers,
as well as the author's e-mail for
correspondence.

The following is a SUMMARY (Abstract), up to
300 words is best. A summary cannot have
footnotes, tables, images, or references. A
summary of the original papers should
include: Introduction (state the objective in the
last sentence), Material and methods,
Results and Conclusions. Write each of the
segments listed at the beginning of the
sentence in bold. Provide the most important
results (numerical values) of the statistical
analysis and the levelofsignificance. The
conclusion must not be general, but must be
directly linked to the results of the work. For
case reports, the summary should have the
following parts: Introduction (state the
objective in the last sentence), Case report,
Conclusion. For other types of papers the
summary has no specific structure.

The summary must not contain any claims
that are not contained in the text of the
article. It must be written in such a way that
even an educated nonexpert can understand
the content of the article. After the summary,
write 3 to 8 keywords. The words in the title
should not be repeated and the keywords
should be relevant or descriptive and in
accordance with MESH rules (available at
https://www.nlm.nih.gov/mesh).

The next part of all the papers is an
INTRODUCTION (with a subtitle of the same
name), which must be brief, with a brief
overview of the literature on the problem in
question, and with a clear statement of the
purpose of the article in a separate
paragraph at the end of the introduction.
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segmente takode pisati kao poseban pasus koji
pocinje boldovanom reci. Za ostale tipove
radova saZetak nema posebnu strukturu.

U saZetku ne smeju biti tvrdnje kojih
nema u tekstu ¢lanka. Mora biti napisan tako
da i obrazovani nestru¢njak moze iz njega
razumeti sadrzaj clanka. Posle sazetka napisati
3 do 8 klju¢nih reci na srpskom i engleskom
jeziku jeziku (key words). Ne treba da se
ponavljaju reci iz naslova a klju¢ne reci treba
da budu relevantne ili opisne i prema MESH
pravilima (dostupno na veb  sajtu
https://www.nlm.nih.gov/mesh).

UvoD

Slede¢i deo rada je UVOD (sa
istoimenim podnaslovom) koji mora biti
kratak, sa kratkim pregledom literature o
datom problemu i sa jasno izloZenim ciljem
¢lanka u posebnom paragrafu na kraju uvoda.

MATERIJAL I METODE RADA (sa
istoimenim podnaslovom) mora sadrzati
dovoljno podataka da bi drugi istrazivaci mogli
ponoviti slicno istrazivanje bez dodatnih
informacija. Imena bolesnika i brojeve istorija
bolesti ne treba koristiti, kao ni druge detalje
koje bi pomogli identifikaciji bolesnika. Treba
navesti imena aparata, softvera i GENERICKA
IMENA LEKOVA I DIJAGNOSTICKIH
REAGENASA.

TIP ISTRAZIVAN]A Transverzalni,
longitudinalni, koje su revelantne dijagnostic¢ke
metode KkoriS¢ene, odnosno kako je meren
efekat terapije kohortna studija, DEFINICIJA
FORMIRANJa kontrolne grupe statistickih
metoda koje su koriséene.

KLINICKA  istrazivanja.  Klini¢ka
istrazivanja se definiSu kao istrazivanja uticaja
jednog ili viSe sredstava ili mera na ishod
zdravlja. Registarski broj istrazivanja se navodi
u poslednjem redu sazetka.

REZULTATE (sa istoimenim
BOLDIRANIM pod-naslovom) prikazite jasno i
sazeto. Ne treba iste podatke prikazivati i u
tabelama i na grafikonima. U diskusiji (sa
istoimenim podnaslovom) treba raspravljati o
tumacenju rezultata, njihovom znacenju u
poredenju sa drugim, sli¢nim istrazivanjima i u
skladu sa postavljenim hipotezama
istrazivanja. Ne treba ponavljati veé¢ napisane
rezultate.

ZAKLJUCAK (sa istoimenim
podnaslovom) treba dati na kraju diskusije, ili
u posebnom poglavlju.

Svaka tabela, grafikon, ili ilustracija
mora biti razumljiva sama po sebi, tj. i bez
Citanja teksta u rukopisu. Iznad tabele,
grafikona, ili slike treba da stoji redni broj i
naslov. Legendu staviti u fusnotu ispod tabele,

grafikona, ili slike i tu objasniti sve
nestandardne skraéenice. Ilustracije (slike)
moraju biti oStre i kontrastne, ne veée od
1024x768 piksela. Broj slika treba ograniciti na
najnuznije (u principu ne vise od 4-5). Ukoliko
se slika, tabela, ili grafikon preuzima sa
interneta, ili nekog drugog izvora, potrebno je
navesti izvor. Naslove i tekst u tabelama,
grafikonima i tekstu i slike dati na srpskom i na
engleskom jeziku.

NAVODENJE LITERATURE
Na kraju rada napisati spisak citirane
literature, koja treba da bude S$to aktuelnija i
velina referenci ne treba da bude starija od 5
godina. Reference se numeriSu redosledom
pojave u tekstu. Reference u tekstu obeleZiti
arapskim brojem u uglastoj zagradi [ ... ]. U
literaturi se nabraja prvih 6 autora citiranog
Clanka, a potom se piSe ,et al”. Imena Casopisa
se mogu skracivati samo kao u Index Medicusu.
Skracenica Casopisa se moZe naci preko web
sajta: http://www.nlm.nih.gov/. Ako se ne zna
skratenica, ime casopisa navesti u celini.

Literatura se navodi na slede¢i nacin:

Clanci u ¢asopisu

Standardni ¢lanak u ¢asopisu:

Gao SR, McGarry M, Ferrier TL, Pallante B,
Gasparrini B, Fletcher JR, et al. Effect of cell
confluence on production of cloned mice using
an inbred embryonic stem cell line. Biol
Reprod. 2003; 68 (2): 595-603.

Organizacija kao autor:

WHO collaborative study team on the role of
breastfeeding on the prevention of infant
mortality. Efect of brestfeeding on infant and
child mortality due to infectious diseases in
less developed countries: a pooled analysis.
Lancet. 2000; 355: 451-5.

Nisu navedeni autori:

Coffe drinking and cancer of the pancreas
[editorial]. BM]. 1981; 283: 628.

Volumen sa suplementom:

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

Knjige i druge monogrdfije

Autor je osoba(e):

Carlson BM. Human embryology and
developmental biology. 3rd ed. St. Louis:
Mosby; 2004.

Urednik(ci) kao autori:

Brown AM, Stubbs DW, editors. Medical
physiology. New York: Wiley; 1983.

Poglavlje u knjizi:
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Instruction to associates

MATERIALS AND METHODS (with the same
subtitle) must contain sufficient information to
enable other researchers to repeat similar
research without further information. Patient
names and medical history numbers should
not be used nor other details to help identify
patients. The names of the apparatuses,
software and statistical methods used must be
indicated.

Show the results (with the subtitle of the same
name in BOLD) clearly and concisely. You
should not display the same data both in tables
and charts.

DISCUSSION (with the subtitle of the same
name) should discuss the interpretation of the
results, their meaning in comparison with
other, similar research and in accordance with
the hypotheses of the research. The results
already written should not be repeated.

CONCLUSION (with the subtitle of the same
name) should be given in a separate chapter.

Each table, chart, or illustration must be self-
explanatory, i.e. even without reading the text
in the manuscript. Above the table, chart,
orimage,there should be a serial number and a
title. Put the legend in a footnote below the
table, chart, or image and explain any non-
standard abbreviations there. Illustrations
(images) should be sharp and contrasting, no
larger than 1024x768 pixels. The number of
images should be limited to the most necessary
(generally no more than 4-5). If the image,
table, or chart is downloaded from the Internet
or another source, the source must be
indicated.

REFERENCES

LITERATURE. At the end of the paper, write a
list of cited literature, which should be as
current as possible and most references should
not be older than 5 years. References are
numbered in the order they appear in the text.
Mark the references in the text with an Arabic
number in square brackets [..]. The literature
lists the first 3 to 6 authors of the article cited,
followed by "et al". Journal titles can only be
abbreviated as in Index Medicus. The journal
abbreviation can be found at:
http://www.nlm.nih.gov/. If the abbreviation
is not known, give the name of the journal as a
whole. The literature is cited as follows:

Journal articles

Standard journal article:

Gao SR, McGarry M, Ferrier TL, Pallante B,
Gasparrini B, Fletcher JR, et al. Effect of cell
confluence on production of cloned mice using
an inbred embryonic stem cell line. Biol
Reprod. 2003; 68 (2): 595-603.

Organization as author:

WHO collaborative study team on the role of
breastfeeding on the prevention of infant
mortality. Effect of breastfeeding on infant and
child mortality due to infectious diseases in
less developed countries: a pooled analysis.
Lancet. 2000; 355: 451-5.

No authors listed:
Coffe drinking and cancer of the pancreas
[editorial]. BM]. 1981; 283 628.

A volume with a supplement:
Magni F, Rossoni G, Berti F. BN-52021 protects
guinea pig heart anaphylaxis. Pharmacol Res
Commun. 1988; 20 Suppl 5: 75-8.

Books and other monographs

The author is a person (s):
Carlson BM. Human embryology and
developmental biology. 3rd ed. St. Louis:
Mosby; 2004.

Editor (s) as authors:
Brown AM, Stubbs DW, editors. Medical
physiology. New York: Wiley; 1983.

Chapter in a book:
Blaxter PS, Farnsworth TP. Social health and
class inequalities. In: Carter C, Peel JR, editors.
Equalities and inequalities in health. 2nd ed.
London: Academic Press; 1976. p. 165-78.

Meeting announcements: Harris AH, editor.
Economics and Health: 1997: Proceedings of
the 19th Australian Conference of Health
Economists; 1997 Sep 13-14; Sydney,
Australia. Kensington, N.S.W.: School of Health
Services Management, University of New South
Wales; 1998.

Conference Articles:
Anderson JC. Current status of chorion villus
biopsy. In: Tudenhope D, Chenoweth ], editors.
Proceedings of the 4th Congress of the
Australian Perinatal Society; 1986: Brisbane,
Queensland: Australian Perinatal Society;
1987. p. 190-6.
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Blaxter PS, Farnsworth TP. Social health and
class inequalities. In: Carter C, Peel JR, editors.
Equalities and inequalities in health. 2nd ed.
London: Academic Press; 1976. p. 165-78.
Saopstenja sa sastanaka:

Harris AH, editor. Economics and health: 1997:
Proceedings of the 19th Australian Conference
of Health Economists; 1997 Sep 13-14; Sydney,
Australia. Kensington, N.S.W.: School of Health
Services Management, University of New South
Wales; 1998.

Clanci sa konferencija:

Anderson JC. Current status of chorion villus
biopsy. In: Tudenhope D, Chenoweth ], editors.
Proceedings of the 4th Congress of the
Australian Perinatal Society; 1986: Brisbane,
Queensland: Australian Perinatal Society;
1987. p. 190-6.

Disertacija:

Cairns RB. Infrared spectroscopis studies of
solid oxygen. Dissertation. Berkley, California:
University of California, 1965.

Elektronski materijal

Clanak u ¢asopisu na internetu:

Abood S. Quality improvement initiative in
nursing homes: the ANA acts in an advisory
role. Am ] Nurs. 2002;102(6). Available from:
http://www.nursingworld.org/AJN/2002/jun
e/Wawatch.htm

Clanak objavljen elektronski pre S$tampane
verzije:

Yu WM, Hawley TS, Hawley RG, Qu CK.
Immortalization of yolk sac-derived precursor
cells. Blood. 2002 Nov 15; 100 (10): 3828-31.
Epub 2002 Jul 5.

CD-ROM:

Anderson SC, Poulsen KB. Anderson's
electronic atlas of hematology [CD-ROM].
Philadelphia: Lippincott Williams & Wilkins;
2002.

Monografija na internetu:

Foley KM, Gelband H, editors. Improving
palliative care for cancer [monograph on the
Internet]. Washington: National Academy
Press; 2001 [cited 2002 Jul 9]. Available from:
http://www.nap.edu/books/0309074029/ht

ml/.

Web lokacija:

Cancer-Pain.org [homepage on the Internet].
New York: Association of Cancer Online
Resources, Inc.; c2000-01 [updated 2002 May
16; cited 2002 Jul 9]. Available from:
http://www.cancer-pain.org/.

Deo web lokacije:

American Medical Association [homepage on
the Internet]. Chicago: The Association; c1995-

www.tmg.org.rs

2002 [updated 2001 Aug 23; cited 2002 Aug
12]. AMA Office of Group Practice Liaison;
[about 2  screens].  Available from:
http://www.ama-
assn.org/ama/pub/category/1736.html

PROPRATNO PISMO (SUBMISSION LETTER).
Uz rukopis obavezno priloziti obrazac koji su
potpisali svi autori, a koji sadrzi: 1) izjavu da
rad prethodno nije publikovan i da nije
istovremeno podnet za objavljivanje u nekom
drugom cCasopisu, 2) izjavu da su rukopis
procitali i odobrili svi autori koji ispunjavaju
merila autorstva, i 3) kontakt podatke svih
autora u radu (adrese, imejl adrese, telefone
itd.). Blanko obrazac treba preuzeti sa
internet-stranice ¢asopisa. Takode je potrebno
dostaviti kopije svih dozvola za:
reprodukovanje prethodno objavljenog
materijala, upotrebu ilustracija i objavljivanje
informacija o poznatim ljudima ili imenovanje
ljudi koji su doprineli izradi rada.

NAPOMENA: Rad koji ne ispunjava uslove
ovog uputstva ne moZe biti upuen na
recenziju i bi¢e vracen autorima da ga dopune i
isprave. Pridrzavanjem uputstva za pripremu
rada znatno ¢e se skratiti vreme celokupnog
procesa do objavljivanja rada u ¢asopisu, Sto ¢e
pozitivno uticati na kvalitet c¢lanaka i
redovnost izlaZenja Casopisa. Za sve dodatne
informacije, molimo da se obratite na:

ADRESA REDAKCIJE

Timocki medicinski glasnik, Zdravstveni centar
Zajecar, Pedijatrijska sluzba, Rasadnicka bb,
19000 Zajecar

Ordinacija "Dr Basta¢", Kosanci¢ev venac 16
19000 Zajecar

Telefoni: 063402396, 019432333

tmglasnik@gmail.com
http://www.tmg.org.rs/
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Dissertation:

Cairns RB. Infrared spectroscopy studies of
solid oxygen. Dissertation. Berkley, California:
University of California, 1965.

Electronic material

Article in aninternetmagazine:
Abood S. Quality improvement initiative in
nursing homes: the ANA acts in an advisory
role. Am J Nurs. 2002; 102 (6). Available from:
http://www.nursingworld.org/AJN/2002/jun
e/Wawatch.htm

Article published electronically before the
printed version:
Yu WM, Hawley TS, Hawley RG, Qu CK.
Immortalization of yolk sac-derived precursor
cells. Blood. 2002-Nov-15; 100 (10): 3828-31.
Epub 2002 Jul 5.

CD-ROM:

Anderson SC, Poulsen KB. Anderson's
Electronic Atlas of Hematology [CD-ROM].
Philadelphia: Lippincott Williams & Wilkins;
2002.

Online monograph:

Foley KM, Gelband H, editors. Improving
palliative care for cancer [monograph on the
Internet]. Washington: National Academy
Press; 2001 [cited 2002 Jul 9]. Available from:
http://www.nap.edu/books/0309074029/ht
ml/.

Website:

Cancer-Pain.org [homepage on the Internet].
New York: Association of Cancer Online
Resources, Inc.; ¢2000-01 [updated 2002 May
16; cited 2002 Jul 9]. Available from:
http://www.cancer-pain.org/.

Part of awebsite:
American Medical Association [homepage on
the Internet]. Chicago: The Association; c1995-
2002 [updated 2001 Aug 23; cited 2002 Aug
12]. AMA Office of Group Practice Liaison;
[about 2screens]. Available from: http:
//www.ama-
assn.org/ama/pub/category/1736.html

NOTE. A paper that does not meet the
requirements of this guide cannot be referred
for review and will be returned to the authors
for completion and correction. Adhering to the
preparation instructions will significantly
shorten the time of the entire process until the
paper is published, which will positively affect

the quality of the articles and the regularity of
the publication of the journal.

For any additional information, please contact
the address and email below.

EDITORIAL ADDRESS

Timocki Medicinski Glasnik
(Timok Medical Journal)
Zdravstveni centar ZajeCar
(Zajecar Health Center)
Pedijatrijska sluzba Pediatric Service
Rasadnicka bb, 19000 Zajecar,
Serbia (Republic of Serbia-RS)

Ordinacija "Dr Bastac¢”,
Kosanci¢ev venac 16 19000 Zajecar
Serbia (Republic of Serbia-RS)
063402396, 019432333

dusanbastac@gmail.com
Email: tmglasnik@gmail.com

Website: http://www.tmg.org.rs/
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