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PIICKM apXWB 32 IETOKYITHO TeKapCTBO je yacomyc CpIICKOT IeKapCKOoT

JpYyUITBa OCHOBaHOT 1872. roguHe, NpBM NyT WITaMnaH 1874. roguxe,

y KojeM ce 06jaBibyjy paoBy ywiaHoBa CpIICKOT JIeKapCKOT ApYIITBa,
TIPETIIIATHMKA YacOTIVCa ¥ 4IAHOBA PYTUX APYIITaBa MEVIMHCKIX ¥ CPOTHIX
crpyka. O6jaBibyjy ce: yBOJHMIIN, OPUTMHAIHY PajjoBY, IPETXOHA U KpaTkKa ca-
OINIITEH:A, IIPUKa3y 6O/IECHNKA U CTy4ajeBa, BULeO-WIAHIIN, CIUKe U3 KIIMHIIKe
MeJVIVIHE, TIPETJIefHN PaJIOBY, aKTye/lTHe TeMe, PafIOBM 3a IIPAKCY, PajloBY U3
MCTOpYje MeUIIMHE Y je3VKa MeMIIMHE, MeMIIMHCKE eTVKE ¥ PeryIaTOPHUX
CTaHJAp/ia Y MeAMIMHY, U3BEIITAj) ca KOHIPeca U HayYHMX CKYIIOBa, TINMYHM
CTaBOBY, HAPYYeHM KOMEHTApH, IINCMa YPEeHNUKY, IIPUKA3Y KIbUTa, CTPYYHE
BeCTU, In memoriam u gpyru Npuao3mu.

CBU PyKOINCH KOji Ce pa3MaTpajy 3a IiTamiame y ,,CPIICKOM apX1By 3a
LIe/IOKYITHO IeKapCTBO He MOTY Jia Ce IOfHeCy uin Aa 6yly pasMaTpaHu 3a
my6/mKoBambe Ha ApyTuM MecTuMa. PayioBy He cMejy fia 6yry IpeTXOfHO ITaM-
IIaHM Ha IPYTUM MeCTUMa (IeMMITIHO W/IN Y IOTIIYHOCTH).

ITpucnenn pykormc Ypehusauku of6op 1mame pelieH3eHTIMa pajil CTPYYHe
nporieHe. YKONMMKO PelleH3eHTH IPefIoyKe M3MeHe VN JIONyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONOOM JIa YHece TpakeHe M3MeHe Y TEKCT pajia M/
Jla apryMeHTOBaHO 00Pas/IoKI CBOje Hec/arame ¢ npuMen6amMa pelieHseHTa.
Konauny ofyryKy o mpyuxBaramy pajia 3a IITaMITy JOHOCHU IJTaBHU ¥ OATOBOPHM
YPEIHUK.

3a o6jaB/beHe paiose ce He ucmahyje XoHopap, a ayTOpcKa Ipasa ce IIpe-
HOCe Ha u3/jaBaya. Pyxomucu u npunosu ce ve Bpahajy. 3a penpopykuujy umm
TTOHOBHO 00jaB/bUBarbe HEKOT CErMEHTa pajia Iy6nmnKoBaHor y ,,CpIckom ap-
XVBY HEOIIXOJJHA je CAITIACHOCT M37laBayva.

PajioBy ce mTaMmnajy Ha eHITIECKOM j€3MKY Ca KPaTKIM Cafip>kKajeM Ha eH-
I7IeCKOM ¥ cprickoM je3uky (hupumia), OfTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KM Cafip)KajeM Ha CPIICKOM ¥ €HITIECKOM je3KY.

AyTOpyM MpyUXBarajy IOTIYHY OATOBOPHOCT 3a TAYHOCT I€/IOKYTIHOT Cajp-
Xaja pykomnuca. Marepujan nmy6nukanpyje IpeficTaB/ba MUAIbEbE ayTOpa U
HIIje HY)XHO 0ofipa3 Muljberba CpIICKOT IeKapcKor ApyiuTsa. C 063upom Ha
6p3 HaIpefaK MeUIMHCKe HayYHe 06/1aCTH, KOPUCHULN Tpeba [1a He3aBICHO
polewyjy nHbOpMaLujy Ipe Hero LITO je KOPUCTE WK Ce Ha Y OC/Iambajy.
CpIICcKO TeKapCKo APYLITBO, ypeaHuK unn Ypehusauku og6op ,,Cprckor ap-
XVBa 32 LIe/IOKYITHO IEKapCTBO He IPMUXBATajy 6110 KaKBY OATOBOPHOCT 32
HaBOJie y pajioBuMa. PekaMHy Matepuja Tpeba fja 6ysie y CKIafy C e TMIKUM
(MemMIIMHCKMM) ¥ TIPAaBHUM CTaHAapAUMa. Pek/TaMHU MaTepujan yK/bydeH y
0Baj 9acOMIIC He TAPAHTYje KBATUTET WM BPEJHOCT OT/IAlIeHOT TPOM3BO/A,
OJJHOCHO TBp/jHbe IPOoM3Bohaya.

ITopHeceHM PYKOIIVC IIOPAa3yMeBa fia je HheroBo IMy0mKoBame ofo6puo
OJITOBOPHY Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpaKuBambe 06aB/beHO. VsmaBay
ce Helie cMaTpaTy MPaBHO OATOBOPHMM Y C/Ty4ajy HOJHOLIEHa 611710 KaKBOT
3axTeBa 3a KoMIleHsauujy. Tpe6a fia ce HaBey CBM M3BOPM UHAHCHPaHba paja.
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SUMMARY

Introduction/Objective A crucial factor in testicular damage is the surplus of reactive oxygen species
that arises from ischemia-reperfusion. Elevated levels of reactive oxygen species cause critical harm to
cells. The present research focused on investigating the role of oxymatrine with antioxidative property
in testicular ischemia-reperfusion injury induced by torsion and detorsion in a rat model.

Methods The study utilized a total of 60 rats, which were randomly assigned to one of three groups:
a sham group with 20 rats, a testicular ischemia-reperfusion group with 20 rats, and a testicular isch-
emia-reperfusion group treated with oxymatrine, also consisting of 20 animals. Induction of testicular
ischemia-reperfusion involved applying two hours of ischemia via 720° counterclockwise torsion to the
left testis, with subsequent reperfusion initiated by detorsion. The activity of neutrophil nicotinamide
adenine dinucleotide phosphate (NADPH) oxidase, a catalyst for reactive oxygen species production, the
concentration of a prevalent reactive oxygen species indicator malondialdehyde, and spermatogenesis
were all detected in left testicular tissues collected at the four hours or three months post-detorsion.
Results Testicular ischemia-reperfusion notably elevated NADPH oxidase activity and malondialdehyde
content, while it adversely affected spermatogenesis in the testes (p < 0.001). Conversely, the administra-
tion of oxymatrine significantly lowered both NADPH oxidase activity and malondialdehyde concentration,
and it also improved spermatogenic function in the testes (p < 0.001).

Conclusion We found that oxymatrine attenuates injury from testicular ischemia-reperfusion, and this
effect operates by limiting reactive oxygen species production through NADPH oxidase activity inhibition.
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INTRODUCTION

The occurrence of testicular torsion spans all
ages, yet it predominantly affects male infants
and teenagers in the 12-18 age range, mak-
ing it a standard emergency seen in urological
practice [1]. Testicular torsion occurs when the
spermatic cord becomes twisted, leading to a
partial or total interruption of blood supply to
the testicle. Early detection and quick surgi-
cal untwisting must be performed to reinstate
testicular blood flow and forestall ischemic
necrosis. Although the twisted testicle is sur-
gically untwisted, subsequent atrophy and loss
of function afflict 13.5-68% of such cases [2].
Ischemia-reperfusion injury remains the most
recognized cause of testicular damage subse-
quent to testicular torsion and its surgical re-
lief [3]. A crucial factor in testicular damage
is the surplus of reactive oxygen species that
arises from ischemia-reperfusion [3]. Elevated
levels of reactive oxygen species (e.g., hydroxyl
radical, superoxide anion, hydrogen peroxide)
cause critical harm to cells by oxidizing mem-
brane lipids, altering protein structures, and
breaking DNA strands [3].

As of now, patients have no access to clini-
cally utilized drugs that can reduce testicular
ischemia-reperfusion injury. Oxymatrine is a
type of quinolizidine alkaloid mainly isolated

from Sophora flavescens, a plant utilized in
traditional Chinese herbal practice [4, 5, 6].
C,,H,,N,O, represents its molecular formula,
while its weight is calculated as 264.36 g/mol
[7, 8]. The antioxidative and anti-inflamma-
tory properties of oxymatrine are among the
numerous bioactivities that have been identi-
fied through multiple investigations [9, 10, 11].
Studies further report that oxymatrine mitigates
damage from ischemia-reperfusion in several
areas: the lung, brain, intestine, kidney, and
liver [12-17]. Despite this, research has not ad-
dressed the therapeutic effect of oxymatrine on
testicular ischemia-reperfusion injury. The pres-
ent research focused on investigating the role of
oxymatrine in testicular ischemia-reperfusion
injury induced by torsion and detorsion in a
rat model.

METHODS
Study subjects

The animals in this study consisted of sixty
male Sprague-Dawley rats weighing between
250 and 300 grams, sourced from Shanghai
Laboratory Animal Center company, located
in Shanghai, China. Their housing consisted of
an air-conditioned room with tightly regulated
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conditions: a temperature of 21°C, varying by no more
than 1°C, a relative humidity of 55%, varying within 5%,
and a standard 12-hour light followed by 12-hour dark
schedule. Throughout the experiment, the rats could con-
sume standard food and water at will. The Zhejiang Shuren
University Ethics Committee provided ethical approval
for all study protocols, which bears the reference number
202309021. The research methods involving animals were
designed and executed following universally accepted ethi-
cal rules.

Medicinal compound and experimental substances

Sigma-Aldrich (Sigma-Aldrich, St. Louis, MO, USA) was
the provider of ketamine, oxymatrine, hematoxylin, and
eosin. The Jiancheng Bioengineering Institute (Nanjing,
China) supplied the kits for analyzing nicotinamide adenine
dinucleotide phosphate (NADPH) oxidase and malondial-
dehyde. The remaining reagents utilized during the investi-
gation were premium grade and sourced from the market.

Research plan

A random distribution was performed for 60 Sprague-
Dawley rats among three groups, namely sham, testicular
ischemia-reperfusion, and oxymatrine-treated groups,
with 20 animals in each group. The rats received ketamine
(50 mg/kg) intraperitoneally for anesthesia and were then
positioned on the operating table. Sterility was maintained
throughout all experimental manipulations. The left tes-
tis was retrieved by a left ilioinguinal surgical approach.
To simulate the surgical procedure, an 11-0 atraumatic
silk suture was positioned within the tunica albuginea of
animals belonging to the sham group [18]. The procedure
concluded with the replacement of the testis into the scro-
tum and the suturing of the skin. Ischemia in the testicular
ischemia-reperfusion model was produced through a 720°
counterclockwise twist applied to the left testis [18]. An
11-0 silk suture was used to attach the torsioned testis to
the scrotum, thereby preserving the ischemic state. At the
conclusion of the two-hour interval, restoring the testis
to its natural alignment through untwisting enabled re-
perfusion. In the experimental group receiving oxyma-
trine, a two-hour period of testicular ischemia preceded
reperfusion, at which time a 40 mg/kg dose of oxyma-
trine was injected intraperitoneally. The justification for
the oxymatrine dose employed originated from various
prior studies [15, 16, 17]. The rats received nalbuphine
(2 mg/kg) subcutaneously for postoperative analgesia.
Reperfusion was conducted for four hours, after which
10 rats in each group underwent left orchiectomy with
the goal of assessing NADPH oxidase activity and malo-
ndialdehyde concentration. The remaining ten animals in
each group were subjected to left orchiectomy after three
months of reperfusion, allowing for the measurement of
testicular spermatogenesis. Once the experimental proce-
dures ended, all animals received a terminal intraperito-
neal dose of pentobarbital sodium (200 mg/kg) to ensure
a painless death.
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Testicular tissue analysis for NADPH oxidase
activity

After being homogenized in lysis buffer kept on ice, the
samples were centrifuged at 4°C and 10,000 x g for a dura-
tion of 10 minutes. To measure NADPH oxidase activity,
the supernatant was harvested with care. Assessment of
NADPH oxidase activity relied on a kit purchased from a
commercial source.

Determining malondialdehyde concentration in
tissue from the testis

On ice, testicular tissue underwent homogenization in
a buffer designed for lysis with malondialdehyde. The
supernatant intended for the malondialdehyde assay
was acquired by centrifuging the tissue homogenate at
5000 g for a duration of 15 minutes under 4°C conditions.
Measurement of malondialdehyde levels in testicular tis-
sue was performed via the thiobarbituric acid reactive
substance assay, following the protocol supplied with a
commercial kit.

Evaluation of sperm production within the testicles

Parameters such as seminiferous tubule epithelial layer
number, Johnsen score, testicular weight, and seminif-
erous tubular diameter served as indicators for assess-
ing testicular spermatogenesis [19]. After excision, the
testis was placed on a scale for weight measurement.
Histopathological examination was facilitated by fix-
ing part of the testis in Bouin’s fluid, dehydrating it with
increasing ethanol concentrations, and embedding it in
paraffin. The paraftin block was sectioned on a rotary mi-
crotome to produce slices of 5 pm in thickness. Staining
with hematoxylin and eosin was applied to the sections
once the routine processes of deparaffinization and hydra-
tion were complete. Light microscopic evaluation of the
testicular sections was performed by an assessor who was
not informed of their origin. The evaluation procedure
consisted of selecting 20 seminiferous tubules with circular
or near-circular profiles from each histological section and
measuring their epithelial layer number, Johnsen score,
and diameter. To assess the seminiferous tubule epithelial
layers, counts were performed starting at the basement
membrane and proceeding inward to the lumen. Histology
of the seminiferous tubules was scored in accordance with
Johnsen’s system, which grades findings based on germinal
epithelial maturation [20]. Seminiferous tubules were grad-
ed according to Johnsen’s criteria, with scores spanning
from 1 to 10 [20]. A score of 1 is assigned when the semi-
niferous tubule is entirely devoid of cells. The highest score
of 10 is awarded for complete spermatogenesis accompa-
nied by plentiful spermatozoa, a germinal epithelium of
standard thickness, and a patent tubular lumen. Using a
microscope that had an ocular micrometer, researcher es-
timated the diameter of the seminiferous tubules.
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Statistical analysis

The GraphPad Prism 4.0 (GraphPad Software, Boston, MA,
USA) served as the tool for statistical analysis. Using the
Shapiro-Wilk test, we confirmed that the data exhibited a
normal distribution. The variance homogeneity was verified
by Bartlett’s test. Data from the experiments were summa-
rized using means and standard deviations. For intergroup
comparisons, we employed one-way analysis of variance
and subsequently conducted the Student-Newman-Keuls
multiple comparison test. A p-value lower than 0.05 in-
dicated that the differences were statistically significant.

Ethics: The study was approved by the Ethics Committee
of the Zhejiang Shuren University (No.:202309021).

RESULTS
NADPH oxidase activity observed in testes

The activity of NADPH oxidase in testes was significantly
higher in the ischemia-reperfusion group than in the sham
group, a result depicted in Figure 1 (p < 0.001). Following
testicular ischemia-reperfusion, the observed upregulation
of NADPH oxidase activity was significantly decreased by
oxymatrine treatment (p < 0.001).

Testicular tissue levels of malondialdehyde

Figure 2 illustrated a significant elevation in testicular
malondialdehyde levels in the ischemia-reperfusion group
(p < 0.001) relative to the sham-operated controls. Relative
to animals subjected to ischemia-reperfusion, those receiv-
ing oxymatrine showed significantly (p < 0.001) reduced
malondialdehyde levels in testicular tissue.

Evidence of spermatogenic activity in testicular
tissue

Testicular ischemia-reperfusion injury led to marked
declines (p < 0.001) in several histological and morpho-
metric parameters, including number of epithelial layers
within the tubules, Johnsen scoring, weight of the testes,
and diameter of the seminiferous tubules, relative to sham
controls (Figures 3 and 4). Oxymatrine-treated animals
exhibited significantly (p < 0.001) better outcomes for all
four testicular parameters compared to those subjected to
ischemia-reperfusion injury.

DISCUSSION

In the population of males under 25 years old, testicular
torsion arises at a rate of one per 4000 [2]. For the con-
servation of testicular fertility, early detection and prompt
surgical correction of torsion are essential. Testicular in-
farction occurs if torsion of the testis continues beyond
six hours [3]. Timely surgery within a five-hour window
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Figure 1. Testicular nicotinamide adenine dinucleotide phosphate
(NADPH) oxidase activity was analyzed in the following conditions:
sham operation, testicular ischemia-reperfusion (tIR), and oxymatrine
(OM) treatment; data (n = 10) from the experiments were summarized
using means and standard deviations; a — with a p-value of less than
0.001 vs. the sham control; b: — with a p-value of less than 0.001 vs.
the tIR group
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Figure 2. Testicular malondialdehyde level was analyzed in the following
conditions: sham operation, testicular ischemia-reperfusion (tIR), and
oxymatrine (OM) treatment; data (n = 10) from the experiments were
summarized using means and standard deviations; a: with a p-value of
less than 0.001 vs. the sham control; b: with a p-value of less than 0.01
vs. the sham control; c: with a p-value of less than 0.001 vs. the tIR group

of symptom appearance fails to avert testicular atrophy
in 27% of affected individuals [21]. The testes in our in-
vestigation remained viable after undergoing torsion for
two hours and then being surgically restored. Severe im-
pairment of spermatogenesis was observed in the testis
three months post-detorsion, a consequence of the ini-
tial torsion-detorsion event. Key indicators of this dam-
age, detailed in Figures 3 and 4, included a significantly
reduced epithelial layer count in seminiferous tubules, a
lower Johnsen score, diminished testicular weight, and
narrower seminiferous tubular diameters.

From a pathophysiological perspective, torsion and de-
torsion of the testis is a quintessential ischemia-reperfusion
phenomenon. Reactive oxygen species are produced in
excess during ischemia and reperfusion of the testis [22].
The oxidation of proteins, DNA, and membrane lipids by
surplus reactive oxygen species is a mechanism capable of
initiating cellular damage [3]. The extreme reactivity and
fleeting existence of reactive oxygen species make them
exceedingly difficult to quantify in a direct manner [18].
Malondialdehyde, produced steadily at the end of lipid
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Figure 3. (A) - number of epithelial layers within the tubules; (B) - Johnsen scoring;
(C) - weight of the testes; (D) — diameter of the seminiferous tubules were analyzed in
the following conditions: sham operation, testicular ischemia-reperfusion (tIR), and
oxymatrine (OM) treatment; data (n = 10) from the experiments were summarized us-
ing means and standard deviations; a — with a p-value of less than 0.001 vs. the sham
control; b — with a p-value of less than 0.001 vs. the tIR group; c — with a p-value of less
than 0.05 vs. the sham control; d — with a p-value of less than 0.01 vs. the sham control

trophils, which in turn activates NADPH
oxidase [29]. The reperfusion phase is
characterized by the restoration of oxygen
to previously ischemic tissue. Superoxide
anion is generated from oxygen through
catalysis by activated NADPH oxidase

Figure 4. Testis tissue sections were illustrated for the three experimental conditions: sham operation, testicular ischemia-reperfusion, and oxy-
matrine treatment; at a magnification of x 200, testicular tissue sections underwent microscopic evaluation after being stained with hematoxylin-
eosin; (A) - microscopic assessment of sham-operated testes indicated regular layering of the epithelium, full spermatogenic development
ranging from early germ cells to spermatozoa (indicated by arrows), and standard tubular diameter; every seminiferous tubule contained a clearly
open central lumen; (B) - the ischemia-reperfusion group presented with testicular structural anomalies: seminiferous tubules were atrophic
(arrow), their epithelial layers were diminished (arrowhead), and germ cells showed maturation arrest (arrowhead); (C) - the gross morphology
of the testes in the oxymatrine-treated group closely matched that of the sham group; inside the tubules, researchers noted numerous mature
sperm cells, which are pointed out with an arrow; an arrowhead indicates sloughed germinal cells within the tubular lumen, a condition that

often led to blockage; 40 micrometers are the length represented by the scale bar

peroxidation initiated by reactive oxygen species, is largely
considered a sensitive sign of their presence and activity
[19]. We report here that testicular malondialdehyde levels
rose significantly while spermatogenesis was significantly
suppressed following ischemia-reperfusion (Figures 2, 3,
and 4). The evidence points to overproduction of reac-
tive oxygen species as the underlying cause of testicular
ischemia-reperfusion injury. The study demonstrated that
oxymatrine supplementation lowered malondialdehyde
concentration while boosting testicular spermatogenesis
(Figures 2, 3, and 4). According to our results, the antioxi-
dant capacity of oxymatrine underlies its ability to mitigate
testicular ischemia-reperfusion injury. Furthermore, the
safety and therapeutic effectiveness of oxymatrine have
been confirmed in clinical settings for treating chronic
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[29]. Superoxide anions undergo a self-reaction to gener-
ate hydrogen peroxide [30]. The interaction of superox-
ide anion and hydrogen peroxide yields hydroxyl radical
[19]. Thus, reactive oxygen species accumulate in greater
amounts following ischemia and subsequent reperfusion.
Testicular ischemia-reperfusion in this study produced
substantial rises in NADPH oxidase activity and malondi-
aldehyde content, coupled with a pronounced decrease in
spermatogenesis within the testes, as illustrated in Figures
1,2, 3, and 4. The study implies that spermatogenic injury
arises from reactive oxygen species overproduction, which
itself results from upregulated NADPH oxidase activity
in neutrophils following testicular ischemia-reperfusion.
Moreover, our results revealed that oxymatrine signifi-
cantly suppressed NADPH oxidase activity and reduced
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malondialdehyde content, while effectively restoring sper-
matogenesis in testicular tissue (Figures 1, 2, 3, and 4). The
data imply that decreased reactive oxygen species produc-
tion achieved by inhibiting NADPH oxidase activity in
neutrophils underlies the protective role of oxymatrine in
testicular spermatogenesis.

Khorsand et al. [3] evaluated whether naringin, which is
a flavanone glycoside possessing well-documented antioxi-
dant, anti-inflammatory, and anti-apoptotic effects, could
prevent testicular ischemia/reperfusion damage induced by
torsion/detorsion in mice [3]. Compared to controls, the
torsion/detorsion animals exhibited a significant reduc-
tion in sperm quality based on concentration, motility,
and kinematics, a depletion of antioxidant reserves such
as superoxide dismutase, total antioxidant capacity, and
glutathione peroxidase, a drop in hormones like follicle-
stimulating hormone, testosterone, and luteinizing hor-
mone, a rise in malondialdehyde and apoptosis signals
Bax, Bcl-2, and caspase-3, and a loss of fertility. Naringin
produced a dose-dependent improvement in sperm indi-
ces, antioxidant defense, testicular structure, endocrine
parameters, and fertility, particularly when given at 100
or 200 mg/kg. At 50 mg/kg, the treatment exhibited weak
effectiveness. Naringin exerted its apoptosis-inhibiting ef-
fect via the enhancement of Bcl-2 and the simultaneous
reduction of Bax and caspase-3. These findings suggest
that testicular ischemia/reperfusion injury is significantly
alleviated by naringin, with the 100 to 200 mg/kg doses
being especially effective. The comparison reveals that,
aside from malondialdehyde and testicular histology, the
experimental design of Khorsand et al. [3] was distinct
from ours with respect to the other assessed variables and
the therapeutic strategies. The next phase of this research
will integrate measurements of the other assessed factors,
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YbnaxaBare noBpesa Tectuca ycnea ucxemuje-penepdysumje Koa, nauosa

OKCMMaATPUHOMY
Cn-MuHr Bej'?, Jy-Mun Xyanr?

'YHusepautet XKehaHr LLyxxeH, MehyHapoaHu meguumHcku konell LLlynan, XaHriyoy, nposuHuuja KehaHr, KuHa;
2YHMBEP3UTET TPaAMLIMOHalHe KuHecke MeauumnHe KehaHr, QakynTet 3a ceCTPMHCTBO, XaHrLioy, npoBuHLupja MehaHr, KnHa;
Ynuepautet KehaHr, QakynTeT 3a obpasoBatbe, Katepa 3a cnopTcke Hayke, XaHrijoy, npoBuHuUmja *KehaHr, KnHa

CAXETAK

YBop/Lum KibyuHu akTop owTtehera TecTuca je BuLLaK pe-
aKTMBHMX BPCTa KMCEOHUKA KOju HacTaje ycnep ncxemuje-pe-
nepoysuje. MoBULIEHN HUBOW PeaKTUBHUX BPCTa KUCEOHMKA
HaHoce 036ubHy WreTy henujama. OBo UCTpaxuBame 6uno je
YCMepeHO Ha NCMUTKBakE Yiore OKCMMaTPUHA Ca aHTUOKCH-
JaTVBHUM CBOjCTBMMA Y MCXeMUjcKo-penepdy3mjckoj noBpeam
TecTrca n3a3BaHoj TOP3njoM 1 EeTOP3njOM Y MOAeNy naLosa.
MeTtope Y ctyamju je kopuwheHo yKynHo 60 nauoBa, Koju cy
HacyMM4Ho pacriopeheHn y jefiHy of TpU rpyre: NaxHo onepu-
caHa rpyna ca 20 nayoBa, rpyna ca ucxemujom-penepdysmjom
Tectuca ca 20 nawoBa v rpyna ca ucxemujom-penepdysnjom
TecTuca TpeTMpaHa OKCMMATPUHOM, Koja ce Takohe cacTojana
og 20 xumBoTutba. MiHgyKumja ucxemmnje-penepdysmje Tectuca
nogpasymeBsasa je ABOYaCOBHY MCXemMujy nyTem Top3uje sie-
BOTI TecTuca 3a 720° y cMepy CynpOTHOM Of Ka3asbKe Ha caTy, a
HakHafiHa penepdy3uja NoKpeHyTa je AeTop3ujoM. AKTUBHOCT
HeyTPOouIHE HNKOTUHAMWUA-aAEeHH-ANHYKNeoTua-pochaTHe
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(NADPH) okcmpase, KaTanusatopa 3a NPou3BOAHY PeaKTUBHUX
BPCTa KNCEOHWKA, KOHLIEHTPaLMja MafioHAVanAexmaa, noka-
3aTesba peakTMBHMWX BPCTa KMCEOHVKa, U cnepMaToreHesa 1c-
MUTUBAHV CY Y TKMBMMA JIEBOT TeCTICa NPUKYMIbeHUM YeTnpu
caTa Unu Tpu MeceLia nocse aetopsuje.

Pe3syntatm TecTukynapHa ncxemuja-penepdysuja s3HauyajHO
je nosehana aktusHoct NADPH okcupase 1 cagpaj ManoH-
Avnanaexuaa, oK je HeraTMBHO yTuLana Ha cepmaTtoreHesy y
Tectcrma (p < 0,001). CynpoTHO TOMe, NpUMeHa oKCUMaTprHa
3HauajHo je cmambuna aktBHocT NADPH okcrpase 1 KOHLEeH-
Tpauujy manoHgmanaexvaa, a Takohe je nobosbluana cnepma-
ToreHy GyHKUmjy Tectmca (p < 0,001).

3aKibyuak YTBpHeHO je fla OKCMMaTpUH ybnaxaBa nospege
HacTane ycnep ncxemmje-penepdysuje Tectuca, a oBaj edpekar
Ce OCTBapyje orpaHnyaBarbeM MPOV3BOAHE PEAKTUBHYIX BPCTa
K1CeoHVKa nHxmbuumjom aktusHoct NADPH okcnpase.
KrbyuHe peun: okcvmaTpuH; Top3nja TecTuca; ucxemumja-pe-

nepdysuja
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Transcatheter aortic valve implantation (TAVI) in the
treatment of aortic stenosis — from high-risk to low-
risk patients with a presentation of results in Serbia
from 2014 to 2025

Milan A. Nedeljkovi¢
Serbian Medical Society, Belgrade, Serbia

Introduction Transcatheter aortic valve implantation (TAVI) is a treatment modality intended for patients
with aortic stenosis older than 70 years who also have comorbidities that would make open-heart surgery
high risk. The first TAVI procedure was performed on April 16, 2002, in Rouen, France, by Alain Cribier.
Since 2008, randomized controlled trials (PARTNER 1B) have been conducted in extremely high-risk
patients with a Society of Thoracic Surgeons (STS) score > 15, demonstrating the noninferiority of this
method compared with surgical bioprosthetic valve replacement. Subsequent studies (PARTNER 1B and
CoreValve HR) in high-risk patients with an STS score > 8 also demonstrated the noninferiority of this
method compared with surgical bioprosthetic valve replacement. In intermediate-risk patients with an
STS score of 4-8 (PARTNER 2 and SURTAVI), the studies likewise demonstrated the efficacy of this method
compared with surgical bioprosthetic valve replacement. The TAVI procedure was also applied in low-
risk patients with an STS score < 4 (PARTNER 3, Evolut Low Risk), where the results again confirmed that
the TAVI valve was not inferior to surgical bioprosthetic valve replacement. In our country, the first TAVI
intervention was performed at the University Clinical Centre of Serbia on April 22, 2014 (Prof. Dr. Milan
A. Nedeljkovi¢, Prof. Dr. Branko Beleslin).

Methods In our three centers, self-expanding and balloon-expandable TAVI valves were used and im-
planted via the transfemoral approach (through the femoral artery).

Before the TAVI procedure, we performed a comprehensive assessment of the severity of aortic stenosis,
left ventricular function, and the size and type of valve to be implanted. The non-invasive diagnostic
evaluation included:

1. Transthoracic echocardiography (TTE);

2. Transesophageal echocardiography (TEE) (when indicated);

3. Computed tomography of the heart and aorta is one of the most important examinations performed
before the TAVI procedure. It is used to assess and measure the aortic valve and annulus, as well as the
aorta and the blood vessels through which the catheter will be advanced (most commonly the femoral
arteries). This examination is essential for selecting the appropriate prosthetic valve and determining
the optimal vascular access route;

4. Coronary angiography;

5. Electrocardiogram (ECG);

6. Laboratory tests;

7. Chest X-ray;

8. Assessment of the patient’s overall clinical condition.

All of these data were required by the Heart Team to assess the procedural risk for each patient.
Results From 2014 to 2021, a total of 73 TAVI valves were implanted in three centers in Serbia. In 2022,
annual procurement of valves by the Health Insurance Fund of Serbia began, and 221 TAVI valves were
implanted that year. In 2023, 318 TAVI valves were implanted, and in 2024, 231 TAVI valves. In 2025, 562
TAVI valves were implanted. In Serbia, a total of 1405 TAVI valves were implanted from 2014 up to and
including 2025.

These results demonstrate the continuous development of the TAVI program, particularly following the
introduction of systematic funding. However, they also indicate that there is still room to improve access
to the procedure and to further expand the network of TAVI centers in Serbia.

Conclusion This method has been widely accepted worldwide, and in certain countries it is used to treat
more than 50% of patients with aortic stenosis.

Keywords: TAVI; aortic stenosis; STS score

INTRODUCTION

Transcatheter aortic valve implantation (TAVI)
is a treatment modality intended for patients
with aortic stenosis who are over 70 years
old and have significant comorbidities, mak-
ing conventional open-heart surgery a high-
risk procedure. The first TAVI procedure was

performed on April 16,2002, in Rouen, France,
by Alain Cribier.

Randomized controlled trials evaluating
TAVI began in 2008. The first, PARTNER 1B
[1], published in 2010, enrolled patients at ex-
treme surgical risk with a Society of Thoracic
Surgeons (STS) Risk Score > 15. The study
demonstrated the superiority of TAVI over
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Figure 1. The first CoreValve (Medtronic, Minneapolis, MN, USA) implanted in Serbia

in2014

medical therapy and its non-inferiority compared with
surgical aortic valve replacement (SAVR) in the treatment
of aortic stenosis.

The PARTNER 1A trial [2], published in 2011, in-
cluded high-risk patients with an STS score of 8-15 and
demonstrated that TAVI was non-inferior to SAVR. Both
the PARTNER 1B and PARTNER 1A trials used balloon-
expandable intra-annular valves.

In 2014, the US CoreValve High Risk trial [3] was pub-
lished, enrolling high-risk patients with an STS score of
8-15. In this study, TAVI was shown to be non-inferior,
and even superior to SAVR. A self-expanding supra-an-
nular aortic valve prosthesis was used.

The PARTNER 2A trial [4], published in 2016, enrolled
patients at intermediate surgical risk (STS score 4-8). The
study demonstrated that TAVI was non-inferior to SAVR.
A balloon-expandable intra-annular aortic valve prosthesis
was used.

One year later, in 2017, the SURTAVT trial [5] was pub-
lished, also including intermediate-risk surgical patients
with an STS score of 4-8. The study demonstrated that
TAVTI was non-inferior to SAVR with respect to the com-
posite endpoint of all-cause mortality or disabling stroke.
A self-expanding supra-annular aortic valve prosthesis
was used.

In 2019, two landmark trials were published: PARTNER
3 [6] and Evolut Low Risk [7], both enrolling low-risk sur-
gical patients with an STS score < 4.

In the PARTNER 3 trial, TAVI proved superior to SAVR
with respect to early clinical outcomes, whereas in the
Evolut Low Risk trial, TAVI was shown to be non-inferior
to SAVR in low-risk patients.

The PARTNER 3 trial used a balloon-expandable intra-
annular aortic valve prosthesis, while the Evolut Low Risk
trial used a self-expanding supra-annular valve prosthesis.

In 2024, the NOTION 10-year study [8], involving low-
risk patients (STS score < 4), was published. Its long-term
results demonstrated sustained efficacy and durability of
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TAVI prostheses. A self-expanding supra-
annular prosthesis was used.

In Serbia, the first TAVI procedure
was performed on April 22, 2014, at the
University Clinical Centre of Serbia by
Prof. Milan A. Nedeljkovi¢ and Prof. Branko
Beleslin [9-14] (Figure 1).

METHODS

At the four participating centers - the
University Clinical Centre of Serbia, Dedinje
Institute for Cardiovascular Diseases, and
the Institute for Cardiovascular Diseases
Sremska Kamenica, the Military Medical
Academy (starting with August 18, 2025)
- both self-expanding and balloon-ex-
pandable TAVI prostheses were used. The
valves were implanted predominantly via
the transfemoral approach (through the femoral artery).

In addition to the primary vascular access used for valve
implantation, a secondary access site (radial or femoral
artery) is required for the introduction of a pigtail catheter
into the non-coronary cusp to facilitate fluoroscopic guid-
ance and accurate assessment of implantation depth. One
of the steps preceding valve implantation is pre-dilation of
the aortic valve with a balloon, which is performed with
electrical stimulation with a pacemaker (so-called “rapid
pacing”), most often via a wire placed in the left ventricle
or, less often, via a temporary pacemaker placed in the
right ventricle.

Before the TAVI procedure, a comprehensive assess-
ment of the severity of aortic stenosis, left ventricular func-
tion, and the size and type of prosthetic valve to be im-
planted was performed. The pre-procedural non-invasive
diagnostic evaluation included:

1. Transthoracic echocardiography (TTE) to confirm
the severity of aortic valve stenosis, assess left ventricu-
lar function, and evaluate the condition of the remaining
heart valves;

2. Transesophageal echocardiography (TEE), when in-
dicated, to provide detailed visualization of the cardiac
valves and intracardiac structures;

3. Computed tomography of the heart and aorta, one
of the most important investigations before TAVI, used to
assess and measure the aortic valve, annulus, aorta, and ac-
cess vessels (most commonly the femoral arteries) through
which the delivery catheter will be advanced. This exami-
nation is essential for selecting the appropriate prosthetic
valve size and determining the optimal vascular access
route. Although the transfemoral approach is preferred,
alternative access routes include the axillary, subclavian,
carotid, transcaval, and transapical approaches;

4. Coronary angiography;

5. Electrocardiography (ECG);

6. Laboratory investigations;

7. Chest radiography;

8. Assessment of the patient’s overall clinical condition.
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Table 1. TAVI procedures in Serbia, 2014-2025;

Nedeljkovi¢ M. A.

TAVI in Serbia 2014-2025

« 2014 TAVI = 5 (Clinical Center of Serbia)

Institute for CVD Sremska Kamenica - 2)

« 2016 TAVI = 1 (Clinical Center of Serbia)

+ 2017 TAVI = 2 (Military Medical Academy)
+ 2018 TAVI = 2 (Military Medical Academy)
+ 2019 TAVI = 1 (Military Medical Academy)
+ 2019 TAVI = 24 (Institute for CVD Dedinje)
+ 2020 TAVI = 9 (Institute for CVD Dedinje)
+ 2021 TAVI = 23 (Institute for CVD Dedinje)

+ 2015 TAVI = 6 (Clinical Center of Serbia - 2, Institute for CVD Dedinje - 2,

TOTAL (2014-2021) =73

+ 2022 TAVI*
=166 (Institute for CVD Dedinje)
= 25 (Institute for CVD Sremska Kamenica)
=30 (University Clinical Center of Serbia)
TOTAL = 221
+ 2023 TAVI
=167 (Institute for CVD Dedinje)
= 80 (Institute for CVD Sremska Kamenica)
=71 (University Clinical Center of Serbia)
TOTAL=318
« 2024 TAVI
= 97 (Institute for CVD Dedinje)
=75 (Institute for CVD Sremska Kamenica)
= 53 (University Clinical Centre of Serbia)
= 6 (Military Medical Academy)
TOTAL = 231

+ 2025 TAVI
= 294 (Institute for CVD Dedinje)
=133 (Institute for CVD Sremska Kamenica)
=127 (University Clinical Center of Serbia)
= 8 (the Military Medical Academy)**
TOTAL =562

TOTAL (2022-2025) = 1332

TAVI in Serbia (2014-2025) TOTAL = 1405

*In 2022 annual procurement of valves by the Health Insurance Fund of Serbia began;
**The National Health Insurance Fund of Serbia included the Military Medical Academy starting with August 2025

All of these data were reviewed by the multidisciplinary
Heart Team, which assessed the procedural risk and de-
termined the most appropriate treatment strategy for each
patient [15].

Ethics: This retrospective investigations were carried on in
accordance with ethical standards of the Serbian Archives
of Medicine and the Declaration of Helsinki.

RESULTS

Between 2014 and 2021, a total of 73 TAVI valves were
implanted across the three TAVI centers in Serbia. In 2022,
the National Health Insurance Fund of Serbia initiated an-
nual procurement of TAVI valves, resulting in 221 TAVI
procedures performed that year. In 2023, 318 TAVI valves
were implanted, followed by 231 procedures in 2024. In
2025, the annual number increased to 562 TAVI proce-
dures. Overall, from 2014 through the end of 2025, a total
of 1405 TAVT valves were implanted in Serbia (Table 1).

DISCUSSION

First, it is evident that between 2014 and 2021 the number
of TAVI procedures performed in Serbia was very low,
with only 73 valves implanted across three centers. This
limited procedural volume can be attributed to the early
stage of the national TAVI program, restricted availability
of prosthetic valves, and the fact that the procedure was not
yet systematically funded by the National Health Insurance
Fund of Serbia during that period [16].

A major turning point occurred in 2022, when the
National Health Insurance Fund of Serbia initiated regular
procurement of TAVI valves. As a result of this healthcare
policy, the number of procedures increased dramatically
- from a total of 73 procedures performed during the pre-
ceding eight-year period to 221 procedures in 2022 alone.
This trend indicates that systematic reimbursement was a
key prerequisite for the broader implementation of TAVI
and improved access to treatment for patients with severe
aortic stenosis.

The upward trend continued in 2023, with 318 proce-
dures performed, reflecting increasing operator experience,
further development of the national TAVI program, and
expansion of indications in accordance with contemporary
European and international guidelines. The lower number
of procedures in 2024 (231) most likely reflects organiza-
tional factors, the dynamics of valve procurement, or the
allocation of healthcare resources rather than a reduced
clinical need for this treatment modality. Therefore, this
tinding should be interpreted with caution in the absence
of additional data.

The highest annual procedural volume was recorded
in 2025, with 562 TAVI procedures, representing more
than a twofold increase compared with the previous year.
This substantial growth suggests that TAVI in Serbia has
progressed from an initial developmental phase to routine
clinical practice, accompanied by a marked expansion of
healthcare system capacity and increasing experience of
multidisciplinary Heart Teams.

Opverall, between 2014 and 2025, a total of 1405 TAVI
valves were implanted in Serbia. These findings demon-
strate the continuous development of the national TAVI
program, which accelerated considerably following the
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introduction of systematic reimbursement. Although the
number of procedures has increased substantially, it re-
mains lower than that reported in most developed coun-
tries, indicating that there is still considerable potential
for further expansion of the program, improved patient
access, and the establishment of additional TAVI centers
throughout the country [17, 18, 19].

CONCLUSION

TAVT represents an effective and safe therapeutic option for
the treatment of patients with severe symptomatic aortic
stenosis. Advances in technology, improvements in implan-
tation systems, and increasing operator experience have led
to a significant reduction in periprocedural complications
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and improved both short- and long-term outcomes. Results
from numerous clinical trials confirm that TAVI provides
a high procedural success rate, improvement in functional
status and quality of life, with long-term durability of bio-
prosthetic valves. Individual patient selection, based on the
assessment of a multidisciplinary Heart Team, remains cru-
cial for achieving optimal outcomes. Further technological
advancements and the availability of long-term outcome
data are expected to expand the indications for TAVI in
patients with different levels of surgical risk.

This method has been widely adopted worldwide, and

in some countries, it is used to treat more than 50% of
patients with aortic stenosis.
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TpaHcKaTeTepcKa MMNAaHTaLuMja aopTHe Bansyne (TAVI) y neuerby aopTHe CTeHO3e
— 0/ BUCOKOPU3UYHMX A0 HUCKOPU3UYHUX BONECHMKA Ca NpMKA30OM pe3yaTaTa y

Cpbuju og 2014. go 2025. roguHe

Mwunan A. Heperskosuh
Cpncko nekapcko apywTso, beorpag, Cpbuja

CAMETAK

Yeoa/Unm TpaHcKaTeTepcKa MMIaHTaLuja aopTHe Bansysie
(TAVI) meToga je neyerba npeaBuheHa 3a bonecHnKe ca aOpTHOM
CTEHO30M KOju Cy CTapuju o 70 roanHa u Koju nmajy 1 gpyra
obosbersa, Tako fja 61 cama xmpypruja Ha OTBOPEHOM CpLyy 3a
HUX 6UNa BUCOKOPU3NYHA.

Mpsa TAVI meTopa n3BefeHa je 16. anpuna 2002. roguHe y Pya-
Hy (OpaHuycka), a n3BpLuwo jy je AnaH Kpnbuje (Alain Cribier).
Op 2008. rogmHe noyene cy Aa ce CNpoBofe paHAOMM30BaHe
KoHTponucaHe ctyauje (PARTNER 1B) Kop eKCTPEeMHO pU3UYHIX
60necHUKa unju je ckop [lpyluTBa TOpakanHux xvupypra (STS) >
15, Koje cy nokasane HemHdepUoPHOCT OBE METOAE Y OAHOCY Ha
XUPYPLLKY 3aMeHy 61onoLLKom BanBynoMm. KacHuje cnposepie-
He ctyauje (PARTNER 1B v CoreValve HR) kop BUCOKOPU3UYHUX
6onecHuKa unju je STS ckop > 8 Takohe cy nokasane HerHbepu-
OPHOCT OBE METOAE Y O[HOCY Ha XVPYPLUKY 3aMeHY 610OLIKOM
BanBynom. Kop cpefitbe pusnyHux 6onecHuka unju je STS ckop
4-8 (PARTNER 2 v SURTAVI) ctyauje cy Takohe nokasane eduika-
CHOCT OBE MeTO/ie Y OfHOCY Ha XVPYPLLKY 3aMeHY GMOJTOLLKOM
Bansysniom. TAVI meTofa je nprMerbeHa 1 Kof HUCKOPU3NYHIX
6onecHuKa ca STS ckopom < 4 (PARTNER 3, Evolut Low Risk), roe
Cy pe3ynTaTi NoHOBO NoTBpAunY Aa TAVI BanByna Huje nHde-
PVIOpPHa Y OAHOCY Ha XUPYPLLKY 3amMeHy 6/0SIOLLKOM BasiBYyJIOM.
Y Hawwoj 3emibm npBa TAVI uHTepBeHUMja ypaheHa je 22. anpuna
2014. roguHe y YH/BEP3UTETCKOM KNMHUYKOM LieHTpy Cpbuje
(npod. ap Munan A. Hegerbkosuh, npod. ap bpaHko benecnun).
Mertoge Y Halwa Tpu LieHTpa ynotpebsbaBaHe cy camoLmpehe
1 6anoH-mpehe TAVI BanByne Koje cy nnacupaHe TpaHcpemo-
panHum nyTem (Npeko apTepuje dbemopanuc).

Mpe TAVI npouenype pagunn cMo AeTasbHy NPOLIEHY TeXMHe
aopTHe CTeHo3e, GyHKLWje NeBe cpuaHe KOMOPE 1 BENNYMHE 1
Trna 3anucka Koju hemo ynotpebutn. HemHBasunsHe gujarHo-
CTUYKe MeTofe YK/byumBane cy:

1. TpaHcTOpaKanHy exokapauorpadujy (TTE);

2. TpaHce3odareanHy exokapguorpadujy (TEE) (mo notpebm);
3. KomnjyTepu3oBaHy ToMorpadujy cpua u aopTe, Koja npeg-
CTaBJba jefjaH Of HajBaxHWjux npernefa npe TAVI npouenype,
KOjVIM ce npoLierbyjy U Mepe aOpPTHY 3anr3aK U NPCTEH, Kao 1
aopTa U KpBHY CyaoBM Kpo3 Koje he ce yBoguTu Katetep (Haj-
vewhe pemopanHe aptepuje). OBO je HEONXO[HO 3a aAeKBaTaH
opabyip BeluTauKke Bansyse, Kao M oAabup afeKkBaTHOT BacKy-
NapHor nNpucTyna;

4. KOpoHapHy aHrnorpadujy;

5. enekTpokapawuorpam (EKT);

6. nabopaTtopmjcke aHanu3e;

7. peHreH rpyaHor KoLua;

8. NpoLieHy onLuTer 34paBCTBEHON CTatba.

Cav 0BM nogauy 6unu cy notpebHy cpuaHom Tumy (Heart Team)
paav npoLeHe pr3nKa came npoueaype Koj 6onecHnKa.
Pesyntatu O 2014. o 2021. roavHe yKymHO Cy y TpU LieHTpa
y Cpbuju yrpaheHe 73 TAVI sansyne. Og 2022. roaviHe noumntoe
rogvtba Habaska Bansyna of ctpaHe OoHAa 3a 3ApaBCTBEHO
ocurypatbe Cpbuje, Tako fa je Te roguHe yrpaheHa 221 TAVI
Bansyna. loguHe 2023. yrpaheHo je 318 TAVI BanByna, a 2024.
roavHe 231 TAVI Bansyna. fogmHe 2025. yrpahere cy 562 TAV/
BanBy/e.

YKkynHo je y nepuogy of 2014. no 2025. rognHe uMnnaHTupa-
Ho 1405 TAVI Banyna. OBu pe3ynTaTu NoKasyjy KOHTUHYUPaH
pa3Boj TAVI nporpama, noce6HO HakoH yBohetba CUCTEMCKOT
drHaHcMpatba, anu 1 parbe yKasyjy Ha npocTtop 3a noseharbe
BOCTYMHOCTU NpoLieaype 1 Aasbu pa3soj TAVI ueHTtapa y Cpbuju.
3akwyuak OBa MeToAa je WMPOKO npuxBaheHa y cBeTy ny
ofpeheHnmM 3eMsbama ce ome neun BuLe of 50% 6onecHrka
Ca aOPTHOM CTEHO30M.

KrbyuHe peun: TAV/; aopTHa cTeH03a; STS ckop
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Comparison of biparametric and multiparametric
magnetic resonance imaging in the detection of
clinically significant prostate cancer — a prospective
study with prostate-specific antigen density analysis
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SUMMARY

Introduction/Objective Multiparametric MRI (mpMRI) is the standard imaging method for the detection
of clinically significant prostate cancer (csPCa). Biparametric MRI (bpMRI), which omits dynamic contrast-
enhanced imaging (DCE), may provide a faster and more accessible alternative. The aim of this study was
to compare bpMRI and mpMRI in the detection of csPCa and evaluate the role of PSA density (PSAD).
Methods This prospective study included 170 men with suspected prostate cancer. All patients underwent
3-T prostate MRI before biopsy. MRI findings were interpreted according to PI-RADS v2.1, and histopa-
thology served as the reference standard. Diagnostic performance was assessed at PI-RADS thresholds
of >4 and > 3. ROC analysis and logistic regression were used to evaluate PSAD.

Results Agreement between bpMRI and mpMRI was 98.2%. At the PI-RADS > 4 threshold, bpMRI showed
sensitivity of 97%, specificity of 77.9%, and accuracy of 85.3%, comparable to mpMRI (97%, 76.9%, and
84.7%). PSAD showed good diagnostic performance (AUC 0.872, 95% Cl, 0.813-0.931, p < 0.001). The
optimal cutoff selected by the Youden index was 0.205 ng/mL/cm?3. Non-inferiority analysis confirmed
that bpMRI was non-inferior to mpMRI for overall diagnostic accuracy.

Conclusion Biparametric MRI demonstrated diagnostic performance comparable to that of and non-
inferior to mpMRI for detection of csPCa. PI-RADS > 4 was the optimal diagnostic threshold, while PSAD

improved risk stratification.

Keywords: prostate cancer; biparametric MRI; multiparametric MRI; PSA density; PI-RADS

INTRODUCTION

Prostate cancer is one of the most frequently
diagnosed malignancies in men worldwide
and remains a major public health issue [1, 2].
PSA testing has improved early detection, but
its limited specificity may lead to unnecessary
biopsies and overdiagnosis of clinically insig-
nificant tumors. Current diagnostic pathways
therefore aim to improve detection of clinically
significant prostate cancer (csPCa) while reduc-
ing unnecessary invasive procedures [3].

PSA density (PSAD), calculated as serum
PSA divided by prostate volume, has become
an important adjunctive parameter in patients
with suspected prostate cancer. It improves
specificity compared with PSA alone and is
particularly useful in men with equivocal
MRI findings, especially PI-RADS 3 lesions.
Although 0.15 ng/mL/cm?® is commonly used
in clinical practice, recent studies suggest that
optimal thresholds may vary according to clini-
cal context and MRI category [4, 5, 6].

Multiparametric MRI (mpMRI) has become
central to the diagnostic pathway for suspected
prostate cancer. It improves detection of csPCa,

enables lesion localization, facilitates targeted
biopsy, and reduces unnecessary systematic
biopsies [6-11]. The importance of MRI in
prostate cancer diagnosis and staging has also
been highlighted in regional clinical literature
[12, 13]. PI-RADS v2.1 standardized MRI
acquisition and interpretation, with the stan-
dard mpMRI protocol including T2-weighted
imaging, diffusion-weighted imaging (DWI)
with ADC mapping, and dynamic contrast-
enhanced imaging (DCE) [14, 15].

DCE can be useful in selected cases, particu-
larly for upgrading some PI-RADS 3 periph-
eral-zone lesions, but it prolongs examination
time, increases costs, and requires gadolinium
administration [14, 15]. Biparametric MRI
(bpMRI), which omits DCE and relies on T2W
and DWI, has therefore been proposed as a
shorter protocol. Previous systematic reviews
and recent prospective studies have reported
comparable diagnostic performance of bpMRI
and mpMRI for csPCa detection [16-24].

The aim of this study was to compare bpMRI
and mpMRI in the detection of csPCa, defined
as Gleason score > 3 + 4 / ISUP grade group >
2. We evaluated diagnostic performance, the
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impact of omitting DCE on PI-RADS categorization, and
the additional predictive value of PSAD.

METHODS
Study design and study population

This prospective study included patients with suspected
prostate cancer based on PSA > 4 ng/mL and/or abnormal
digital rectal examination. The study was conducted at
the University Clinical Center Ni$ from January 1, 2021,
to December 31, 2025. The protocol was approved by the
institutional ethics committee, and written informed con-
sent was obtained from all participants.

Of 200 initially evaluated subjects, 170 men met the
inclusion criteria and had complete clinical, imaging, and
histopathological data. Inclusion criteria were clinical sus-
picion of prostate cancer, no previous prostate biopsy, and
no prior therapy for prostate disease. Exclusion criteria
were contraindications to MRI, contraindications to gado-
linium administration, insufficient MRI quality, or absence
of histopathological verification.

MRI protocol

All examinations were performed before biopsy using a
3.0-T scanner (SIGNA Pioneer, GE Healthcare, Chicago,
IL, USA) with a pelvic phased-array surface coil. Two pro-
tocols were evaluated: bpMRI (PI-RADS SHORT), con-
sisting of T2W and DWI with ADC maps, and mpMRI
(PI-RADS FULL), consisting of T2W, DWI with ADC
maps, and DCE.

MRl interpretation

All MRI examinations were interpreted independently by
two radiologists (AT and DS) with at least two years of ex-
perience in uroradiology. One radiologist interpreted only
the bpMRI protocol and was blinded to the DCE sequence,
the mpMRI assessment, and the second reader’s report.
The second radiologist interpreted the complete mpMRI
protocol and was blinded to the bpMRI report and the
first reader’s assessment. Since each protocol was evalu-
ated by a different reader, interobserver agreement was
not analyzed; the comparison focused on protocol-level
diagnostic performance. Lesions were classified accord-
ing to PI-RADS v2.1. Positive MRI was defined using two
thresholds: PI-RADS > 4 and PI-RADS > 3.

Prostate biopsy and reference standard

Biopsy was performed 1-7 days after MRI. All patients
underwent systematic 12-core biopsy, with three ad-
ditional targeted cores obtained from the MRI-defined
suspicious region using cognitive fusion with MR images.
Histopathology was classified as malignant (csPCa, Gleason
score > 7 / ISUP grade group 2 2) or benign/clinically in-
significant disease and served as the reference standard.

Tasi¢ A. et al.

PSA density assessment

Prostate volume was calculated from MRI measurements
using the ellipsoid formula: volume = length x width
x height x 0.52. PSAD was calculated as PSA/prostate
volume and analyzed both as a continuous variable and
at thresholds of 0.15 and 0.2 ng/mL/cm?®. ROC analysis
was used to determine the optimal cutoff, selected by the
Youden index. AUC values were reported with 95% confi-
dence intervals (CI) and p-values. A subgroup analysis was
performed in patients with PI-RADS 3 lesions.

Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics
for Windows, version 29 (IBM Corp., Armonk, NY, USA),
with additional calculation of confidence intervals for
paired diagnostic differences using standard formulas for
paired proportions. Agreement between PI-RADS SHORT
and PI-RADS FULL was assessed using cross-tabulation
and Pearson’s x* test. Diagnostic performance was evalu-
ated by sensitivity, specificity, and accuracy. The 95% CI
for AUC values was calculated using the nonparametric
DeLong method. Logistic regression was used to identify
independent predictors of malignancy, with PSAD scaled
per 0.1 ng/mL/cm’ increase. Non-inferiority of bpMRI
compared with mpMRI was assessed for overall diagnos-
tic accuracy, with sensitivity and specificity as supportive
endpoints. The prespecified non-inferiority margin was -5
percentage points for the paired difference between bpMRI
and mpMRI. Confidence intervals for paired differences
were calculated using the Wald method based on discor-
dant pairs. Statistical significance was defined as p < 0.05.

Ethics: The study was conducted in accordance with the
Declaration of Helsinki. The study protocol was approved
by the Ethics Committee of the University Clinical Center
Ni$, Serbia (Decision No. 43428/5, dated December 3,
2019). Written informed consent was obtained from all
participants.

RESULTS
Study population

A total of 170 patients were included. Histopathology
showed benign or clinically insignificant findings in 104
patients and csPCa in 66 patients (Table 1).

Agreement between PI-RADS SHORT and PI-RADS
FULL

Agreement between bpMRI and mpMRI was almost per-
fect. Identical PI-RADS categories were observed in 167
of 170 patients (98.2%). Three discrepancies were found:
two lesions classified as PI-RADS 4 on bpMRI were up-
graded to PI-RADS 5 on mpMRI, and one lesion classified
as PI-RADS 3 on bpMRI was categorized as PI-RADS 4 on

Srp Arh Celok Lek. 2026 Jul-Aug;154(7-8):403-408
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mpMRI (Table 2). The latter case had a benign or clinically
insignificant histopathological finding.

Diagnostic performance of MRI protocols

Diagnostic performance is summarized in Table 3. At the
PI-RADS = 4 threshold, bpMRI showed sensitivity of 97%,
specificity of 77.9%, and accuracy of 85.3%, while mpMRI
showed sensitivity of 97%, specificity of 76.9%, and ac-
curacy of 84.7%. Lowering the threshold to PI-RADS > 3
increased sensitivity to 98.5% but reduced specificity to
47.1%.

Non-inferiority analysis confirmed that bpMRI was
non-inferior to mpMRI for overall diagnostic accuracy
at the prespecified 5-percentage-point margin (Table 4).
The paired accuracy difference was 0.6 percentage points
(95% CI, —0.6 to 1.7), and the lower CI bound was above
the non-inferjority margin.

Table 1. Patient characteristics and histopathological findings

Variable Value
Number of patients 170
Patients with complete data 170
Benign findings (B) 104
Malignant findings (M) (csPCa, Gleason = 3 + 4) 66

Table 2. Agreement between PI-RADS SHORT (bpMRI) and PI-RADS
FULL (mpMRI) classifications

PI-RADS | PI-RADS | PI-RADS | PI-RADS | PI-RADS Total
FULL | SHORT2 | SHORT3 | SHORT 4 | SHORT 5
2 50 0 0 0 50
3 0 33 0 0 33
4 0 1 38 0 39
5 0 0 2 46 48
Total 50 34 40 46 170

PI-RADS FULL — mpMRI-based PI-RADS score; PI-RADS SHORT - bpMRI-based
PI-RADS score:

Pearson y* = 485.76;

p < 0.001

Table 3. Diagnostic performance of bpMRI, mpMRI, and PSA using
different diagnostic thresholds

Diagnostic Sensitivity | Specificity Diagnostic
parameter (%) (%) accuracy (%)
PI-RADS SHORT = 4 97 77.9 85.3
PI-RADS SHORT = 3 98.5 47.1 67.1
PI-RADS FULL = 4 97 76.9 84.7
PI-RADS FULL = 3 98.5 47.1 67.1
PSA = 4 ng/mL 735 72.7 73

PI-RADS SHORT - bpMRI-based PI-RADS score threshold for expected
malignancy; PI-RADS FULL - mpMRI-based PI-RADS score threshold for
expected malignancy; PSA - prostate-specific antigen threshold for expected
malignancy

Table 4. Non-inferiority analysis of bpMRI compared with mpMRI at
the PI-RADS = 4 threshold

Difference (bpMRI 95% Cl
Endpoint - mpMRI) (percentage Conclusion
percentage points points)
Sensitivity 0 No'dlscordant Non-inferior
malignant cases
Specificity 1 -0.9-2.8 Non-inferior
Diagnostic 0.6 -0.6-1.7 Non-inferior
accuracy

The prespecified non-inferiority margin was -5 percentage points
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PSA alone showed lower diagnostic performance than
MRI-based parameters. The relationship between bpMRI
findings and histopathology is presented in Table 5.

Using PI-RADS 2 4, csPCa was detected in 64 of 87
patients (73.6%) with positive bpMRI findings, compared
with 2 of 83 patients (2.4%) with negative bpMRI findings.

Table 5. Association between PI-RADS SHORT (bpMRI) classification
(threshold > 4) and histopathological findings

cPII;\EStI’iDcSafi}ZSRT Benign | Malignant Total
Negative MRI (PI-RADS < 3) 81 2 83
Positive MRI (PI-RADS = 4) 23 64 87
Total 104 66 170

PI-RADS SHORT - bpMRI-based PI-RADS score; Negative MRI - expected
benign; Positive MRI - expected malignancy;

Pearson x? = 90.545;

p <0.001

Multivariate logistic regression analysis

Both PSAD and PI-RADS SHORT score were independent
predictors of csPCa (Table 6). PSAD was significant when
scaled per 0.1 ng/mL/cm? increase, and each increase in PI-
RADS category was associated with higher malignancy risk.
The unscaled PSAD model produced a very large odds
ratio with a wide confidence interval; therefore, the scaled
estimate was used and should be interpreted as evidence
of association rather than a precise effect-size estimate.

ROC analysis of PSA density

PSAD showed good discriminative ability for csPCa, with
an AUC of 0.872 (95% CI, 0.813-0.931, p < 0.001). The
optimal cutoft selected by the Youden index was 0.205 ng/
mL/cm?®, with sensitivity of 75% and specificity of 92.7%
(Table 7).

Table 6. Multivariate logistic regression analysis for prediction of
malignancy

Variable Odds ratio 95% Cl p-value
PSA density (PSAD) 156 11-221 | 0012
per 0.1 ng/mL/cm? increase

PI-RADS SHORT 4.73 2.58-8.65 | <0.001

PSAD - prostate-specific antigen density; PI-RADS SHORT - bpMRI-based
PI-RADS score

Table 7. ROC analysis of PSA density (PSAD) for detection of clinically
significant prostate cancer

PSAD cutoff Sensitivity (%) Specificity (%)
0.1 95.6 523
0.15 83.8 75.2
0.2 75 92.7
0.25 58.8 95.4

AUC =0.872;95% Cl, 0.813-0.931; p < 0.001;
Optimal cutoff value: PSAD = 0.205 ng/mL/cm? (Youden index)

The commonly used threshold of 0.15 ng/mL/cm® had
higher sensitivity but lower specificity. A slightly higher
threshold may therefore improve specificity and reduce
unnecessary biopsies in selected patients.
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Subgroup analysis of PI-RADS 3 lesions

The PI-RADS 3 subgroup included 34 patients, of whom
2 had c¢sPCa and 32 had benign or clinically insignificant
tindings. In this subgroup, PSAD showed an AUC of 0.969
(95% CI, 0.798-1.000, p < 0.001; Figure 1). The optimal
cutoff selected by the Youden index was again 0.205 ng/
mL/cm?, achieving 100% sensitivity and 93.8% specific-
ity. Because only two malignant cases were present, these
tindings should be considered exploratory.

DISCUSSION

This prospective study showed that bpMRI was non-infe-
rior to mpMRI for detection of csPCa. Agreement between
protocols was 98.2%, with only three discordant cases. Two
discrepancies did not affect binary categorization at the
PI-RADS = 4 threshold, while one PI-RADS SHORT 3
lesion was upgraded to PI-RADS FULL 4 after DCE but
proved benign or clinically insignificant. This suggests that
omitting DCE had minimal clinical impact in this cohort.

These findings are consistent with previous stud-
ies and meta-analyses reporting comparable diagnostic
performance of bpMRI and mpMRI when DWI quality
is adequate [16-19]. The prospective PRIME trial also
confirmed non-inferiority of bpMRI compared with
mpMRI in biopsy-naive men [20, 21]. Data from PROMIS,
PRECISION, STHLM3-MRI, GOTEBORG-2, and studies
on MRI-targeted biopsies support MRI-first diagnostic
pathways that improve csPCa detection while reducing
unnecessary biopsies [7, 8, 10, 11, 25-27].

In our cohort, PI-RADS > 4 provided the best balance
between sensitivity and specificity. Lowering the threshold
to PI-RADS > 3 slightly increased sensitivity but markedly
reduced specificity, reflecting the heterogeneous nature of
PI-RADS 3 lesions [5, 28, 29]. The formal non-inferiority
analysis supported this interpretation: the 95% CI for the
accuracy difference remained above the —5 percentage-
point margin, with no reduction in sensitivity and a small
numerical specificity advantage for bpMRI.

PSAD was an important adjunctive parameter. Although
PSA alone performed worse than MRI-based assessment,
PSAD showed good discrimination, with an AUC of 0.872
and an optimal cutoff of 0.205 ng/mL/cm?. This threshold
was more specific than the commonly used 0.15 ng/mL/
cm® cutoff and may be useful when the clinical aim is to
reduce unnecessary biopsies. Contemporary work from the
EAU-YAU collaboration supports our results, emphasizing
that biomarker-based, personalized diagnostic strategies,
including PSA density, can safely reduce the number of
unnecessary MRI examinations and prostate biopsies [30].
Therefore, PSAD thresholds should be interpreted in rela-
tion to MRI category and clinical context [4, 29, 31-36].

The PI-RADS 3 subgroup findings are clinically relevant
but exploratory. Only two malignant cases were present,
so the high AUC and excellent sensitivity at a PSAD of
0.205 ng/mL/cm?® require validation in larger cohorts. The
logistic regression analysis also supports the independent
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Figure 1. Receiver operating characteristic (ROC) curve of PSA density
for detection of clinically significant prostate cancer

value of PSAD, but the unscaled model produced an
unstable estimate; therefore, PSAD was presented per
0.1 ng/mL/cm? increase for clearer clinical interpretation.

This study has several limitations. It was single-center,
with a moderate sample size and few discordant cases. In
addition, bpMRI and mpMRI were interpreted by differ-
ent readers who were blinded to each other’s reports; this
design does not permit assessment of interobserver agree-
ment and cannot completely separate protocol effects from
reader effects. Finally, PSAD thresholds, especially in PI-
RADS 3 lesions, require external validation.

Overall, bpMRI appears to be a reliable and efficient
alternative to mpMRI for csPCa detection. It reduces ex-
amination time, avoids contrast administration, and may
improve accessibility of prostate MRI, while PSAD adds
clinically useful risk stratification.

CONCLUSION

Biparametric prostate MRI demonstrated diagnostic per-
formance comparable and non-inferior to mpMRI for de-
tection of clinically significant prostate cancer. PI-RADS
> 4 provided the best balance between sensitivity and
specificity, while PSAD was an independent predictor of
malignancy and improved risk stratification. These find-
ings support further evaluation of bpMRI and PSAD-based
decision-making in larger multicenter cohorts.
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Komnapauuja 6unapameTtapcke U MynTUNapameTapcKe MarHeTHe pe3oHaHue y
OTKpMBakby KNMHUYKM 3HAYAJHOT KapLMHOMa NpocTaTe — NPOCNEKTUBHA CTyAMja ca
aHa/IM30M ryCTUHE NpoCTaTa-cneuuPUUHOr aHTUreHa

Anekcanpap Tacuh'?, iparaH CtojaHoB'?, AnekcaHgpa Apaukun-TpeHkuh'2, lywa PagosaHosuh'?, [iparocnas bawuh'3

YHusepauteT y Huwy, MeaunumnHckn dakyntet, Huw, Cpbuja;

YHMBEP3NTETCKM KNUHUYKY LieHTap Huw, LieHTap 3a paguonorujy, Huw, Cp6uja;
*YHMBEP3NTETCKM KNUHUYKK LieHTap Huw, Knunuka 3a yponorujy, Huw, Cpbuja

CAMETAK

YBoa/Luwb Myntrinapametapcka MarHeTHa pesoHaHua (mpMRI)
npepcTaB/ba CTaHAaps Y AnjarHOCTULM KIMHUYKK 3HaYajHor
KapuvHoma npocTtate (csPCa). bBunapameTtapcka marHeTHa pe-
30HaHUa (bpMRI), 6e3 [UHAMUYKOT NMOCTKOHTPACTHOT CHIIMa-
tba (DCE), moxe 61T 6p>ka 1 focTynHWja antepHaTuga. Linm
paga 6uo je nopehere aujarHocTnukmnx neppopmarcy bpMRI
n mpMRI, Kao n npoueHa ynore ryctuHe PSA (PSAD).

Mertope Y npocneKTuBHY CTyAujy yKibyueHo je 170 mylukapaLa
ca CyMHOM Ha KapumHom npoctate. Cu cy noasprHyTv 3-T MR
npe 6roncuje. Hanaswu cy aHanusvnpanu npema PI-RADS v2.1, a
XucTonaTosnoruja je kopuiwheHa Kao pepepeHTHY CTaHAapa.
lMpoueHa je nsBpLieHa 3a nparose PI-RADS = 4 n = 3,y3 ROC
aHanu3y 1 normcTnyKy perpecujy 3a PSAD.

Pesyntatmn CarnacHoct usmehy bpMRI n mpMRI 3Hocuna je
98,2%. 3a npar PI-RADS > 4, bpMRI je noka3ao CeH3UTUBHOCT
97%, cneyndunyHocT 77,9% 1 TauHOCT 85,3%, FOTOBO UAEHTUYHO
mpMRI (97%, 76,9% v 84,7%). ROC aHanu3a PSAD nokasana je
AUC 0,872 (95% C10,813-0,931, p < 0,001). OnTManHa rpaHu-
YHa BpeAHOCT, ofabpaHa JayaeHOBVM MHAEKCOM, U3HOCUNA je
0,205 ng/mL/cm?. AHanu3a HenHpePUOPHOCTY NOTBPAMNA je
HenHbepuopHocT bpMRI'y ogHocy Ha mpMRI.

3akibyuak bunapameTapcka MarHeTHa pe3oHaHLa nokasyje au-

jarHoctnuke neppopmaHce ynopeguse ca mpMRIly oTKprBaky

¢sPCa. Mpar PI-RADS > 4 npepacTaB/iba ONTYMANHW AWUjarHOCTy-
ukm KpuTepujym, Bok PSAD yHanpehyje ctpatudumkaumjy prsmka.
KmbyuHe peun: KapyMHOM npocTaTe; 6unapameTtapcka MRI;
myntunapametapcka MRI; ryctuHa PSA; PI-RADS
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Duration of intraoperative fluoroscopy as a
determinant of operative time in supracondylar
femoral fracture treatment
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SUMMARY

Introduction/Objective Supracondylar femoral fractures are relatively uncommon injuries which, owing
to their specific characteristics, present a particular therapeutic challenge. Operative management is the
gold standard for treatment. This study aims to analyse operative duration and intraoperative fluoroscopy
time in patients treated with a condylar-type self-dynamizable internal fixator compared to a retrograde
intramedullary nail for the femur, and to examine the association between these two parameters.
Methods The study included 66 patients, divided into two groups of 33 participants. Patients in the first
group underwent treatment with a retrograde intramedullary nail, whereas those in the second group
underwent fixation with a condylar-type self-dynamizable internal fixator. In both groups, operative time
(in minutes) and fluoroscopy time (in seconds) were recorded.

Results The mean operative time in patients treated with a retrograde intramedullary nail was statisti-
cally significantly shorter than in those treated with the self-dynamizable internal fixator. Conversely, the
mean fluoroscopy time was statistically significantly longer in the retrograde intramedullary nail group.
Radiation exposure time was a significant predictor of operative duration.

Conclusion Operative duration is an important factor in planning the surgical schedule and the type of
anaesthesia. As expected, operative time was shorter with a retrograde intramedullary nail than with a
self-dynamizable internal fixator. Intraoperative fluoroscopy is standard practice in orthopaedic trauma
surgery; therefore, continuous refinement of surgical technique is essential to minimise radiation expo-
sure and protect the health of the surgical team. Intraoperative fluoroscopy time was shorter with the
self-dynamizable internal fixator than with the retrograde intramedullary nail.

Keywords: self-dynamizable internal fixator; retrograde intramedullary nail; fluoroscopy; operative duration

INTRODUCTION

Supracondylar fractures of the femur are rela-
tively uncommon injuries, accounting for ap-
proximately 1% of all fractures and 3-6% of
femoral fractures. Due to their specific charac-
teristics, they present a treatment challenge for
both the patient and the surgeon. In younger
patients, these fractures most commonly occur
as a result of high-energy trauma. In contrast,
in the elderly population, often in the context
of osteoporosis, they typically result from low-
energy trauma [1-5]. Operative treatment is
the gold standard when managing this type
of fracture. With the development of modern
implants and advances in surgical techniques,
nonoperative treatment is currently reserved
only for patients who refuse surgical treatment
or who are deemed unfit for surgery by an an-
esthesiologist [6, 7].

A wide range of implants can be used to treat
supracondylar femoral fractures. External fix-
ators are most commonly used as a temporary
solution for early fracture stabilisation and the
management of soft-tissue injuries [8-10]. As

definitive treatment options, numerous extra-
medullary and intramedullary fixation systems
are currently available. No significant advantages
of one implant over another have been demon-
strated in terms of final treatment outcomes. The
choice of implant depends on the fracture pat-
tern, specific characteristics of each implant, the
implantation technique, the postoperative reha-
bilitation protocol, and is ultimately determined
by the surgeon [11-14]. The difference between
extramedullary and intramedullary fixation sys-
tems primarily reflects the surgical implantation
technique and, subsequently, the biomechanics
of fracture stabilisation, which play a crucial role
in early patient rehabilitation [15].

In this study, we focus on differences be-
tween surgical implantation techniques, par-
ticularly on how extramedullary vs. intramed-
ullary implants influence the operative course,
with special emphasis on operative time and
intraoperative fluoroscopy time. Operative time
is essential for daily operating room scheduling
and anaesthetic planning. At the same time, the
duration of intraoperative fluoroscopy is rele-
vant to the safety and protection of the surgical
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Figure 1. Retrograde intramedullar nail postoperative image — AP view

team from radiation exposure [16, 17, 18]. The advantages
of fluoroscopy have led to a significant increase in its use
during surgical procedures, resulting in prolonged radia-
tion exposure of the operating staff [19-22].

The literature most commonly compares operative time
between retrograde intramedullary nailing (RIMN) and
locking anatomical plates, whereas data on intraoperative
fluoroscopy time are limited [23, 24, 25]. Two implants
are compared in this study: the self-dynamizable inter-
nal fixator (SIF) with a condylar unit and the retrograde
intramedullary nail (RIMN) for the femur. To the best of
our knowledge, no comparative data between these two
implants are currently available. The SIF with a condylar
unit is an extramedullary fixation system that is anatomi-
cally contoured in its distal part to match the distal femur.
A special feature of this implant is its ability to undergo
a spontaneous, delayed transition from initially rigid to
dynamic fixation along the bone’s vertical axis, without the
need for additional surgical intervention [26].

This study aims to analyse operative time and intraop-
erative fluoroscopy time during treatment of supracondylar
femoral fractures using the condylar-type SIF and the ret-
rograde intramedullary femoral nail, and to examine the
relationship between these two parameters.

METHODS

The study included 66 patients, divided into two groups
of 33 participants, who underwent surgical treatment

‘ DOI: https://doi.org/10.2298/SARH260302050M
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Figure 2. Retrograde intramedullar nail postoperative image - lateral
view

between 2022 and 2024. The patients in the first group un-
derwent surgical treatment at the Clinic for Orthopaedics
and Traumatology of the University Clinical Centre of
Vojvodina, where retrograde intramedullary nailing
(RIMN; Expert R/AFN) was the predominant treatment
method. The patients in the second group underwent
surgical treatment at the Academician Prof. Dr Milorad
Mitkovi¢ Clinic for Orthopaedics and Traumatology of the
Ni$ University Clinical Centre, where the condylar-type
self-dynamizable internal fixator (SIF) was the predominant
treatment method. Based on the Arbeitsgemeinschaft fiir
Osteosynthesefragen (AO) and the Orthopaedic Trauma
Association (OTA) classification, all patients had sustained
fractures classified as types 33A2 or 33A3 (Table 1).

Table 1. Fracture type according to Arbeitsgemeinschaft fiir Osteo-
synthesefragen (AO) and the Orthopaedic Trauma Association (OTA)
classification

Fixation 33A2 33A3 >
33A3.1 | 33A3.2 | 33A33

RIMN 6 3 10 14 33

SIF 9 4 11 9 33

RIMN - retrograde intramedullary nail; SIF - self-dynamizable internal fixator

In the first group, 19 patients (58%) were female, and
14 patients (42%) were male. In the second group, 20 pa-
tients (61%) were female, and 13 patients (39%) were male.
The mean age of patients in the first group was 65.6 years,
whereas in the second group it was 73.4 years.
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Figure 3. Self-dynamizable internal fixator condylar-type: A - condylar
unit; B - dynamisation in the long femoral axis; 1 - locking screw; 2 —
cortical anti-rotational screw; 3 - screw with the clamp

Surgical Technique for Retrograde Intramedullary Nail
(RIMN, Expert R/AFN) - All patients were operated on in
the supine position on a radiolucent table, with the knee
of the injured limb free and flexed up to 90 degrees. Using
a standard approach with a longitudinal skin incision and
transection of the patellar ligament, the surgeon accessed
the intercondylar space. The entry point of the nail was
determined by digital palpation and under fluoroscopic
control, immediately anterior and lateral to the femoral
attachment of the posterior cruciate ligament. Fracture re-
duction, guidewire insertion, canal reaming, determination
of nail dimensions, and nail insertion were all performed
and verified under fluoroscopic guidance. The nail was
locked distally using a targeting guide and proximally by
hand under fluoroscopic control (Figures 1 and 2).

Surgical Technique for Condylar-Type Self-
Dynamizable Internal Fixator (SIF) - a standard lateral
approach was used to expose the fracture. Fracture re-
duction was performed under visual control with fluo-
roscopic assistance. The internal fixator was inserted and
temporarily fixed with a Kirschner wire in the condylar
region under fluoroscopic guidance. Subsequently, one
locking screw was inserted into the condylar region, fol-
lowed by placement of a cortical anti-rotational screw
through the dynamic slot, which allowed for final fracture
reduction and stabilisation using bone-holding forceps.
After achieving a satisfactory fracture position, a second
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Figure 4. Self-dynamizable internal fixator condylar-type — postop-
erative image

locking screw was inserted, followed by screw placement
through the clamps (Figures 3 and 4). In addition to the
open technique, some surgeons employed a mini-incision
technique for placement of the self-dynamizable internal
fixator, using two incisions — one distal at the level of the
condylar region and one proximal to the fracture site. This
technique enabled closed indirect fracture reduction but
required longer fluoroscopy to confirm adequate fracture
reduction and correct implant positioning.

In both groups, operative time (in minutes) and fluoros-
copy time (in seconds) were recorded. Operative time was
measured from the initial surgical incision to placement of
the final suture in the operative wound. Fluoroscopy time
was recorded from the C-arm display upon completion of
the surgical procedure.

Data were analysed using descriptive and analytical sta-
tistical methods. A Student’s t-test was used to compare
mean values, while Pearson’s correlation coefficient (r) was
used to assess correlations, along with the coefficient of
determination (r?). Differences between correlation coef-
ficients were tested using Fisher’s r-to-z transformation.
Linear regression with operative time as the outcome vari-
able was used in the combined data analysis. A p-value
< 0.05 was considered to be statistically significant, and a
p-value < 0.01 was considered to be highly statistically sig-
nificant. Data analysis was performed using SPSS Statistics
version 26.

www.srpskiarhiv.rs ‘
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Ethics: The study was performed in line with the
Declaration of Helsinki and approved by the Ethics Board
of the University Clinical Centre Ni§ (Decision No. 12-
6647-2/9).

RESULTS

Comparison of the two surgical techniques in
terms of operative time and fluoroscopy duration

During the retrograde intramedullary nailing (RIMN) pro-
cedure, the mean operative time was 65.8 + 19.3 minutes
(range: 40-120 minutes), whereas in the self-dynamizable
internal fixator (SIF) technique, the mean operative time
was 88.3 £ 23.5 minutes (range: 50-150 minutes). This
difference was statistically significant, indicating that the
RIMN technique was associated with a significantly shorter
operative time.

Regarding fluoroscopy duration, the mean exposure time
for the RIMN technique was 44.1 + 10.7 seconds (range:
25-69 seconds), whereas that for the SIF technique was 31
+12.2 seconds (range: 11-54 seconds). This difference was
highly statistically significant, indicating that the RIMN
technique was associated with longer fluoroscopy time.

Analysis of the correlation between operative
time and fluoroscopy duration for each surgical
technique

Correlation analysis revealed a strong positive association
between operative time and fluoroscopy duration for both
surgical techniques:

a) In the RIMN group, the correlation coefficient was
r = 0.602, and the correlation was highly statistically sig-
nificant. The coefficient of determination (r?) was 36%.

b) In the SIF group, the correlation coefficient was
r = 0.673, and the correlation was also highly statistically
significant. The coefficient of determination (r*) was 45%.

Comparison of these two correlation coefficients did
not demonstrate a statistically significant difference be-
tween the correlations (z = -0.47, p = 0.64).

Table 2. Effect analysis of fluoroscopy duration, type of surgical proce-
dure, and their combined effect as independent variables on operative
time as the dependent variable

Unstandardised 95% confidence
Model g -
coefficients interval

- Lower | Upper
Coefficient B | p-value bound | bound
1 (Constant) 43.393 <0.001 | 27.385 | 59.402
Intraop fluorosc sec 1.288 < 0.001 0.807 1.770
Type of surgery -25.430 0.091 -55.081 | 4.221
Rad_Tech_Int* -0.211 0.565 -0.940 0.518

*Interaction between fluoroscopy duration and type of surgical procedure

Effect analysis of fluoroscopy duration, type of surgical
procedure, and their combined effect as independent vari-
ables on operative time as the dependent variable (Table 2):

Mitrovi¢ M. S. et al.

Using linear regression analysis that included fluo-
roscopy duration, surgical technique, and their interac-
tion, fluoroscopy duration was a statistically significant
predictor of operative time, with each additional second
prolonging operative time by 1.29 minutes (p < 0.001).
The interaction between fluoroscopy duration and surgical
technique was not statistically significant (p = 0.565), in-
dicating a similar relationship between radiation exposure
and operative time across surgical techniques.

DISCUSSION

The longer operative time associated with the SIF tech-
nique can be explained by the need for a larger surgical
incision through the skin and subcutaneous tissue, then
mobilisation of the muscle tissue (primarily the vastus late-
ralis, which is often associated with significant bleeding),
and the need for manual fracture reduction and manual
maintenance of the reduction until definitive fixation
and stabilisation are achieved. After fracture stabilisation
with the fixator, a considerable portion of operative time
is devoted to attaining hemostasis, wound irrigation, and
wound closure. Due to the deforming effect of muscle
forces, particularly those of the gastrocnemius, closed frac-
ture reduction is often challenging to achieve and maintain
until final fixation is completed.

In contrast, RIMN is performed through a significantly
smaller incision, approximately 4-5 cm in length, and does
not require muscle mobilisation. A substantial portion of
operative time is devoted to determining the entry point,
inserting the guidewire into the proximal fragment, and
reaming the intramedullary canal. Fracture reduction is
typically indirect and closed, and is achieved through in-
sertion of the intramedullary nail itself. This manoeuvre
significantly shortens operative time, as nail insertion
neutralises the gastrocnemius muscle’s deforming forces
and facilitates adequate fracture reduction. Nail locking
is performed as with the SIF, with two screws placed dis-
tally and then proximally. Proximal locking, however, is
performed with a freehand technique under fluoroscopic
guidance, which requires more exposure time than the SIF
technique, which is performed under direct visual control.

Currently, there is no available literature analysing op-
erative time associated with the use of the SIE In contrast,
data are available for the RIMN and other extramedullary
fixation devices, including anatomical locking plates, dy-
namic condylar screws (DCS), and condylar plates. The
mean operative times observed in our study for RIMN are
consistent with those reported in the literature. Similarly,
operative time with anatomical locking plates is reported
to be comparable to or longer than those observed with
the SIF [27-30]. The longer operative time associated with
anatomical locking plates can be explained by the need to
insert more screws, while the implantation technique itself
is otherwise similar.

If the time required for wound closure were excluded
from the analysis, the difference in the duration of the
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fixation technique between the RIMN and the SIF could
be expected to be smaller.

Fluoroscopy time is significantly longer in the RIMN
group. This can primarily be explained by the more com-
plex technique of RIMN placement compared with the
SIF. During RIMN insertion, additional steps must be
performed under fluoroscopic guidance, including deter-
mining the entry point, inserting the guidewire, select-
ing nail dimensions, reaming the canal, inserting the nail,
and placing proximal locking screws. In contrast, during
SIF placement, fluoroscopy is mainly used to position the
Kirschner wire and free screws in the condylar region.
Subsequent positioning and stabilisation of the fixator can
be performed without fluoroscopic assistance.

It is imperative to note that during SIF implantation,
the surgeon does not need to remain in proximity to the
operative field during fluoroscopy, as the steps requiring
fluoroscopy do not require direct hand positioning within
the operative field. Conversely, during RIMN placement,
numerous steps — including determining the entry point,
guidewire insertion, nail insertion, and placement of lock-
ing screws — require the surgeon’s direct presence within
the operative field during fluoroscopy. As a result, during
RIMN procedures, the surgeon is directly exposed to ra-
diation and must wear protective equipment. In contrast,
during SIF procedures, the surgeon can maintain a safe
distance of approximately 2 meters from the radiation
source, making protective equipment unnecessary [16-22].

Correlation analysis demonstrates a strong positive as-
sociation between operative time and fluoroscopy duration
for both surgical techniques. The correlation is stronger in
the SIF group, which can be explained by fewer fluoros-
copy steps, for which repeated use has a more pronounced
effect on overall operative time. In the RIMN group, more
steps require fluoroscopy. However, these steps typically
take less time when repeated and have a less significant im-
pact on total operative time. Nevertheless, operative time
is clearly strongly influenced by fluoroscopy duration, with
each additional second of radiation exposure prolonging
the operation by 1.29 minutes.
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YTuuaj Tpajarba MHTpaonepaTtusHe $GNyopocKonuje Ha Tpajakbe OnepaTMBHOr 3aXBaTa
KOA Nleyerba CynpakoHAUNApHUX Npenoma pemypa

Muxajno C. Mutposuh', Cawa C. Munenkosuh*:, Munan M. Mutkosuh?3, Muogpar H. Bpatew**

'OnwTa 6onHuua Manueso, Cnyxba opToneauje v Tpaymatonoruje, MaHuyeso, Cpbuja;
2YHUBEP3UTETCKM KNMHWYKY LieHTap Huww, KnnHuka 3a optoneaujy n Tpaymatonorujy, Akagemuk npod. ap Munopag Mutkosuh’, Huw, Cpouja;

*Ynusepautet y Huwy, Meguuunckm dakyntet, Huw, Cpbuja;
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CAXETAK

YBoa/Lnm CynpakoHannapHy npenomy pemypa cy petke no-
Bpege Koje 360r cBojux creumdmyHOCTY NpeacTaBsbajy nocebaH
1133308 3a neverbe. OnepaTrBHO Nleyere NpefcTaBsba 31aTHM
cTaHpapg neyemnsa. Ly papa je aHanv3a Tpajarba onepaTBHOT
3axBaTa 1 HTpaonepaTueHe dyopockonuje Kog nauyjeHata
neyeHnX NpMMeHOM camoavHamusnpajyher yHyTpalurer Gprk-
caTopa KOHAMNAPHOT TWMa 1 PETPOrpagHOr MHTPameaynapHor
KNVHa 33 pemyp 1 UCNUTMBaHbE HUXOBE NMOBE3aHOCTU.
MeTtopge VicTpaxmBame je 06yxBaTnno 66 naumjeHata, nogerbe-
HUX y AABE rpyne oA no 33 ncnutaHuka. icnutaHmum y npBoj rpy-
My onepricaHn Cy MPMMEHOM PeTPOrpagHOr MHTPaMeayiapHor
KNvHa 3a pemyp, BOK Cy NCNUTaHULW ApYre rpyne orneprcaHm
NPUMeHOM camopanHammsvpajyher yHyTpawmer ¢ukcatopa
KOHAWUNapHor TUna. Y obe rpyrne MepeHo je onepaTMBHO Bpeme
y MUHYTVIMa 1 Bpeme driyopocKonmje y cekyHaama.
PesyntaTtm [poceyHo Tpajarbe onepauyje Koa naumjeHata one-
pYicaHVX PeTPOrpagHNM UHTPaMeAYNIaPHIM KNHOM 6vio je
CTaTUCTNYKM 3Ha4ajHO Kpahe Hero KoA naLujeHata onepucaHnx
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camopamHamu3upajyhium yHyTpawbum dukcatopom. Hacynpot
TOMe, NPOCeYHO BpeMe NpuMeHe dnyopockonuje 6uno je ctatu-
CTVYKM 3HaYajHO Ay»Ke KOA NaLijeHaTa onepucaHnx peTporpaa-
HUM VHTPameaynapHUM KIMHOM. Bpeme n3noxeHocTy 3payetby
6110 je 3HauajaH NPEANKTOP Tpajatba onepaLuje.

3ak/byyak [lyxnHa Tpajatba onepaTMBHOr 3axBaTa je 3HauajaH
baKTop y NnaHypatby onepaTMBHOr NPOrpama v BpCTe aHecTesu-
je. Kao wo ce n ouekrBano, Bpeme onepaT1BHOr 3axBaTta 6mno
je Kpahe Kof NprMeHe peTporpagHor MHTPameAynapHOr KNnHa
y OBHOCY Ha camoaMHamMu3upajyhn yHyTpalkmn dukcatop. UH-
TpaonepaTtviBHa $pryopocKonyja je CTaHAapg y OpToneackoj Tpa-
yMa X1pypruju, 360r yera je HEOMXOAHO [OAATHO YCaBpLLABATH
XUPYPLUKE TEXHUKE, KaKo 61 ce 3aLUTUTINO 3paBIbe XMpPYpLLKe
ekvne. Bpeme nHtpaonepatvsHe dnyopockonuje 6uno je kpahe
Kof NpuMeHe camofnHamu3upajyher yHyTpawber prukcatopa
y OOHOCY Ha PeTporpagHu MHTpamedyapH KIuH.

KmbyuHe peun: camogvHamusvpajyhin yHyTpalumm dpukcatop;
peTporpagHu MHTPameAynapHN KNnH; Gnyopockonuja; Tpajarbe
onepauuje
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SUMMARY

Introduction/Objective Breast cancer in women shows more aggressive biological characteristics, while
the status of axillary lymph nodes remains the most important prognostic factor. The aim of this study
was to determine the prevalence of axillary lymph node metastases and to identify histological and im-
munohistochemical predictors in patients under 40 years of age with breast cancer.

Methods A retrospective cohort study that included patients under 40 years of age with histopatho-
logically confirmed breast cancer who underwent surgical treatment at the Department of Oncological
Surgery, Clinical Hospital Center “Bezanijska kosa’, between 2014 and 2024.

Results The study included 97 patients under 40 years of age (mean age 34.75 + 3.74 years). Axillary lymph
node metastases were identified in 48.5% of patients, while sentinel lymph node biopsy was positive in
26.8%. The most common molecular subtype was Luminal B (53.6%). Luminal B tumors were associated
with younger age (p = 0.031) and higher body mass index (p = 0.007). HER2-positive and triple-negative
tumors were more often of high histological grade (p = 0.003) and larger tumor size (p = 0.025), with a
higher Ki-67 proliferation index (p = 0.001). Positive axillary lymph node status was significantly associated
with Rh-positive blood type (p = 0.004), tumor size (p = 0.001), and mastectomy (p = 0.004).
Conclusion Breast cancer in women under 40 years of age is characterized by marked biological hetero-
geneity, with axillary lymph node metastases significantly associated with larger tumor size and more
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INTRODUCTION

Breast cancer is one of the most common ma-
lignancies in women, with an increasing fre-
quency in younger ages, already after the age
0f 40 [1]. Although the incidence of breast can-
cer in women under 40 is lower than in older
women [2, 3], the disease in this population
often has more aggressive biological charac-
teristics, including triple-negative and human
epidermal growth factor receptor 2 (HER2)-
positive subtypes, later diagnosis, and a poorer
prognosis, with a higher risk of local recur-
rence and distant metastases [4, 5]. Despite the
reduction in overall mortality due to advances
in early detection and therapy, breast cancer
in young women remains a significant clinical
and public health challenge [6].

Metastatic disease is the main cause of mor-
tality in breast cancer, responsible for more
than 90% of deaths [7]. The metastatic process
is complex and includes epithelial-mesenchy-
mal transition, invasion, intravasation, surviv-
al in circulation, extravasation, and coloniza-
tion of target tissues [7]. These processes are
influenced by the interaction of tumor cells
with the microenvironment, as well as specific
signaling pathways that determine the organic

tropism of metastases, including frequent dis-
semination to bones, lungs, liver, and brain
[8]. Understanding the mechanisms of metas-
tasis has enabled the identification of biologi-
cal markers and the development of targeted
therapeutic strategies [9].

The status of axillary lymph nodes is the
most important independent prognostic fac-
tor in breast cancer [10]. Metastasis even in
one axillary lymph node significantly increas-
es the risk of distant disease and directly af-
fects decisions on the application of adjuvant
therapy [11]. Although the introduction of
sentinel lymph node biopsy significantly re-
duced morbidity compared to classic axillary
dissection, this approach carries the risk of
false-negative findings [12]. Data show that a
significant number of patients with a positive
sentinel node do not have additional residual
axillary disease, which calls into question the
routine application of complete axillary dis-
section [13].

Recent randomized studies have shown
that in selected patients with T1/T2 tumors
and limited involvement of sentinel lymph
nodes, axillary dissection can be safely omit-
ted with adequate application of radiotherapy
and systemic treatment, without jeopardizing
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oncological outcomes [14]. These findings emphasize the
need to identify reliable clinical, pathological, and bio-
logical predictors of axillary metastases in order to avoid
unnecessary surgical interventions.

To date, numerous factors have been identified as inde-
pendent predictors of axillary lymph node involvement,
including tumor size, lymphovascular invasion, histologi-
cal grade, and molecular characteristics of the tumor [13,
15, 16]. Molecular subtypes of breast cancer further allow
for risk stratification, with luminal A tumors having the
most favorable prognosis, while luminal B, HER2-positive,
and triple-negative cancers show a greater propensity for
nodal and distant spread [17, 18]. In addition, radiological
methods, especially magnetic resonance imaging (MRI),
show potential in predicting axillary metastases, although
their diagnostic accuracy is still not sufficient to replace
histopathological evaluation [19, 20, 21].

The aim of the study was to determine the frequency
of axillary lymph node metastases in women under 40
years of age with breast cancer and to examine the asso-
ciation of these metastases with the histological and im-
munohistochemical characteristics of the tumor.

METHODS
Type of study, place, and period of research

This study was designed as a retrospective cohort study
and included female patients under the age of 40 with a
histopathologically confirmed diagnosis of breast can-
cer who were surgically treated at the Oncology Surgery
Department of the “Bezanijska Kosa” Clinical Hospital
Center in the period from 2014 to 2024.

All data used in the research were anonymized and
encrypted, and the analysis was conducted in accordance
with the ethical principles of patient privacy protection.
The study was approved by the Ethics Committee and the
Expert Council of University Clinical Hospital Center
“Bezanijska Kosa.” The research did not use personal data
that could lead to the identification of female patients.

Source and collection of data

Medical documentation, including electronic medical
records from the hospital database used in daily clinical
work, was used as a data source. Data on demographic,
clinical, surgical, histopathological, and immunohisto-
chemical characteristics of tumors were collected from
the available documentation.

The following parameters were analyzed: patient age,
body weight (kg), body height (cm), body mass index
(BMI), categorized as underweight, normal body weight,
overweight, and obesity, blood group and Rhesus factor
(Rh factor), affected breast (left/right), type of surgical in-
tervention performed (sparing operation or mastectomy),
tumor size, histological type of tumor (ductal, lobular, mu-
cinous, medullary), histological grade (G1, G2, G3), estro-
gen and progesterone receptor status (positive/negative),
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HER2 status (positive/negative), Ki-67 proliferative in-
dex, and molecular subtype of breast cancer (Luminal A,
Luminal B, HER2-positive, and triple negative).

In addition, data on the status of lymph nodes were
analyzed, including the performance and results of sen-
tinel lymph node biopsy (not performed/negative/posi-
tive), application of axillary lymphadenectomy (not per-
formed/negative/positive), the total number of removed
and histopathologically examined lymph nodes, the total
number of positive lymph nodes, as well as the number of
positive sentinel and axillary lymph nodes.

Statistical analysis

Statistical data processing was performed using the IBM
SPSS Statistics for Windows, Version 19.0. (IBM Corp.,
Armonk, NY, USA). The level of statistical significance
was set at p < 0.05. Final results are presented as categori-
cal variables (absolute and relative frequencies) and con-
tinuous variables (mean + standard deviation).

Nonparametric tests were used to analyze differences
between groups, including the x* test for categorical vari-
ables, the Mann-Whitney U test for comparing two inde-
pendent groups, and the Kruskal-Wallis test for compar-
ing multiple groups.

RESULTS

A total of 97 patients with breast cancer under 40, with
an average age of 34.75 + 3.74 years, were included in
the study. Most of the respondents were Rh-positive
(81.4%) and blood type A (47.4%). The average BMI was
23.32 £ 4.79, with the largest number of female patients
having a normal body weight (62.9%) (Table 1).

The left breast was most often affected (51.5%), and
in most patients a sparing surgical intervention was used

Table 1. Sociodemographic and anthropometric characteristics of
female patients

Variables Number | Percentage (%)
Malnutrition 9 9.3
Normal bod
Body mass index weight ’ o1 629
categories Exce\:lzlvgeh[;ody 18 186
Obesity 9 9.3
Rh Negative 18 18.6
Positive 79 814
A 46 47.4
Blood type B 16 165
AB 9 9.3
(0] 26 26.8
Parameters Minimum Maximum | Mean value + SD
Age 22 40 34.75+3.74
Body weight (kg) 32 130 65.81+14.3
Body height (cm) 150 185 167.92 £ 6.77
Body mass index 12.04 42.45 23.32+4.79

SD - standard deviation; Rh — Rhesus factor
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Table 3. Characteristics of removed sentinel and axillary lymph nodes in women

Table 2. Clinical, surgical, histopathological, and immunohistochemical
characteristics of the tumor

Variables Number Percentage (%)
Breast Left 50 51.5
Right 47 48.5
Operation Economical 54 55.7
Mastectomy 43 443
Histopathological | Ductal 88 90.7
finding Mucinous 2 2.1
Medullary 2 2.1
Lobular 5 5.2
Gradus of the First 2 2.1
tumor Others 74 76.3
Third 21 216
Estrogen Negative 22 22.7
receptor Positive 75 77.3
Progesterone Negative 25 25.8
receptor Positive 72 74.2
HER2 Negative 62 63.9
Positive 35 36.1
Luminal category | Luminal A 23 237
Luminal B 52 536
HER2-positive 7 7.2
Triple negative 15 15.5
Parameters Minimum Maximum | Mean value + SD
Tumor size 4 70 23.9+12.96
Ki_67_percent 1 90 35.22+3.17

SD - standard deviation; HER — human epidermal growth factor receptor;
Ki_67 — marker of proliferation Ki-67

(55.7%). Histopathologically, invasive ductal carcinoma
predominated (90.7%), with the most common histologi-
cal grade being II (76.3%). Most tumors were positive for
estrogen (77.3%) and progesterone receptors (74.2%),
while HER?2 positivity was recorded in 36.1% of patients.
The most common molecular subtype was Luminal B
(53.6%), followed by Luminal A (23.7%), triple-negative
(15.5%), and HER2-positive tumors (7.2%) (Table 2).

under 40 years of age with breast cancer

Radojici¢ N. et al.

Sentinel lymph node biopsy was performed in 73.2%
of patients, with positivity determined in 26.8%. Axillary
lymph node dissection was performed in 57.7% of wom-
en, and axillary metastases were confirmed in 48.5%. In
total, an average of 10.52 * 9.24 lymph nodes were re-
moved per patient, with an average of 2.16 + 3.63 positive
nodes. Only positive sentinel nodes were present in 6.2%
of patients, only axillary nodes in 20.6%, while both sen-
tinel and axillary nodes were positive in 27.8% of subjects
(Table 3).

Analysis in relation to molecular subtypes revealed
that patients with Luminal B tumors were statistically sig-
nificantly younger compared to the Luminal A subtype
(p =0.031) and had a higher BMI (p = 0.007). Luminal
A and Luminal B tumors were significantly more often
of histological grade II, while HER2-positive and tri-
ple-negative tumors were predominantly of high grade
(p=0.003). Tumor size was significantly smaller in
Luminal A and Luminal B subtypes compared to HER2-
positive and triple-negative tumors (p = 0.025). The Ki-67
index increased statistically significantly from Luminal A
to triple-negative tumors (p = 0.001) (Table 4).

When analyzing factors associated with axillary lymph
node positivity, it was found that axillary metastases
are significantly more common in Rh-positive patients
(p =0.004), in larger tumors (p = 0.001), and in patients
who underwent mastectomy (p = 0.004). The number
of removed and positive lymph nodes was significantly
higher in patients with positive sentinel and axillary
lymph nodes (p = 0.001) (Table 5).

DISCUSSION

Breast cancer in women under the age of 40 is a distinct
clinical entity that differs from the disease in the older
population in terms of biological characteristics, patterns
of spread, and therapeutic challenges. In our study, the
average age of female patients at diagnosis was in the
middle of the fourth decade of life, which is in accor-
dance with previously published data indicating that

in this age group the disease is often diagnosed dur-

ing the reproductive period, with significant long-

term consequences for quality of life [22].

Anthropometric analysis in our sample showed

that most patients had a normal body mass, while

significant differences in BMI were observed de-

pending on the molecular subtype of the tumor. In

particular, it was observed that patients with Luminal

B carcinoma had a higher BMI compared to other

subtypes, while patients with triple negative tumors

had the lowest BMI values. Although the relationship

between body mass and tumor biology is complex

and insufficiently elucidated, previous studies indi-

cate that metabolic status may influence the hormon-

al environment and proliferative potential of tumors,

particularly in hormone-dependent subtypes [23].

In terms of localization and histopathological

Variables Number | Percentage (%)
. They were not done 26 26.8
Sentinel glands
Done 71 73.2
The result of the It was not done 26 26.8
sentinel gland Negative 45 46.4
examination Positive 26 26.8
X . . They were not done 41 423
Axillary dissection
Done 56 57.7
The result of It was not done 41 423
examination of the | Negative 9 9.3
axillary glands Positive 47 485
Only sentinels removed 41 423
Total ”“mbe.r of Sentinel and axillary removed 30 309
glands examined
Only axillary removed 26 26.8
Negative sentinel and axillary 44 454
Total positive Sentinel only positive 6 6.2
glands Positive only axillary 27 27.8
Positive sentinel and axillary 20 20.6

characteristics, in our study the left breast was most
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Table 4. Comparison of sociodemographic and clinical-pathological parameters according to molecular (luminal) subtypes of breast cancer in

women under 40 years of age

Variables Luminal A Luminal B HER2-enriched Triple negative p
Body mass index* 23.1£3.09 | 2441+£531 2391 +4.68 19.64 + 3.36 0.007
Malnutrition 0 (0%) 5(9.6%) 0 (0%) 4 (26.7%)
. R Normal body weight 15 (65.2%) 30 (57.7%) 5(71.4%) 11(73.3%)
Body mass index categories - - 0.017
Excessive body weight | 8 (34.8%) 9(17.3%) 1(14.3%) 0 (0%)
Obesity 0 (0%) 8(15.4%) 1(14.3%) 0 (0%)
R . . Ductal 22 (95.7%) 45 (86.5%) 7 (100%) 14 (93.3%)
Histopathological finding 0.461
The others 1 (4.3%) 7 (13.5%) 0 (0%) 1(6.7%)
The first 0 (0%) 2(3.8%) 0 (0%) 0 (0%)
Gradus of the tumor Others 21 (91.3%) 43 (82.7%) 3 (42.9%) 7 (46.7%) 0.003
The third 2(8.7%) 7 (13.5%) 4 (57.1%) 8(53.3%)
Tumor size* 29.61+13.45 | 20.35+10.32 26 £21.09 26.47 £13.39 0.025
Ki_67_percent* 1457 £4.24 | 37.13 £21.56 49.29 £ 20.09 53.67 + 24.67 0.001
. It was not done 6 (26.1%) 15 (28.8%) 3 (42.9%) 2(13.3%)
The result of the sentinel gland . - 11(47.8%) | 22(42.3%) 4(57.1%) 8 (53.3%) 0.609
examination
Positive 6 (26.1%) 15 (28.8%) 0 (0%) 5(33.3%)
o It was not done 10 (43.5%) 21 (40.4%) 3 (42.9%) 7 (46.7%)
Zsmarf;‘glta‘r’f examination of the | egative 0 (0%) 5 (9.6%) 2 (28.6%) 2(33.3%) 0.373
Positive 13 (56.5%) 26 (50%) 2 (28.6%) 6 (40%)

*Continuous variable presented as mean + SD;

HER - human epidermal growth factor receptor; Ki_67 - marker of proliferation Ki-67

Table 5. Comparison of sociodemographic and clinical-pathological parameters in relation to the status of sentinel and axillary lymph nodes

in women under 40 years of age with breast cancer

) Sentinel Axillary
Variables - — - —
Not done/negative Positive p Not done/negative Positive p

Negative 15(21.1% 3(11.5% 15 (30% 3 (6.4%

Rhesus factor g - v ( ) ( ) 0.221 (30%) (6.4%) 0.004
Positive 56 (78.8%) 23 (88.5%) 35 (70%) 44 (93.6%)

. Economical 42 (59.2%) 12 (46.2%) 35 (70%) 19 (40.4%)

Operation 0.356 0.004
Mastectomy 29 (40.85%) 14 (53.8%) 15 (30%) 28 (59.6%)

Tumor size* 2331+12.78 25.5+13.58 0.348 19.92+10.24 28.13+£14.26 0.001

Ki_67_percent* 33.97 £22.82 38.62 +24.23 0.381 35.72+23.25 34.68 + 23.32 0.831

Total glands removed per woman* 8.34+8.54 16.46 + 18.56 0.001 4.26 +5.82 1717 £7.36 0.001

Total positive glands per woman* 1.66 + 3.84 3.54 +32.56 0.001 0.2+0.61 426+43 0.001

*Continuous variable presented as mean + SD;
Ki_67 — marker of proliferation Ki-67

often affected, and the dominant histological type was in-
vasive ductal carcinoma, with the predominant histologi-
cal grade being II. This distribution is consistent with the
findings of previous studies examining breast cancer in
younger women and confirms that, despite the younger
age, the basic histopathological features often follow the
patterns seen in the general population [22, 23].

Immunohistochemical analysis in our sample showed
a predominance of hormone receptor-positive tumors,
with a significant proportion of HER2-positive and tri-
ple-negative cancers. According to the molecular classi-
fication, Luminal B and Luminal A subtypes were most
frequently represented. Recent studies continue to dem-
onstrate that Luminal B remains the predominant mo-
lecular subtype among young women with breast cancer,
supporting our finding that more than half of the patients
belonged to this molecular category [24, 25].

Analysis of molecular subtypes in our work showed
clear differences in histological grade, tumor size, and
proliferative index. Luminal A and Luminal B tumors
were more often in histological grade II and had smaller
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dimensions compared to HER2-positive and triple-nega-
tive tumors, which were predominantly of higher grade.
Contemporary studies have confirmed that HER2-
positive and triple-negative tumors are characterized by
higher histological grade, increased proliferative activity,
and more aggressive biological behavior, which is consis-
tent with our findings [25, 26, 27].

The Ki-67 proliferative index in our study showed
a statistically significant increase from Luminal A to
Luminal B, HER2-positive, and triple-negative tumors.
Recent evidence continues to support Ki-67 as an impor-
tant marker of tumor aggressiveness and treatment re-
sponse, particularly in biologically heterogeneous breast
cancers, which corresponds to the progressive increase
observed across molecular subtypes in our cohort [25].

When it comes to surgical treatment, breast-sparing
surgery was more often applied in our sample. Modern
therapeutic concepts favor breast conservation when it
is oncologically safe, especially in younger patients, in
whom aesthetic and psychosocial aspects are of particular
importance. At the same time, the decision on the scope
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of the surgical intervention must be coordinated with the
characteristics of the tumor and the status of the axillary
lymph nodes. The status of axillary lymph nodes is one of
the most important prognostic factors in breast cancer. In
our study, sentinel lymph node biopsy was used in most
patients, while axillary dissection was performed in part
of the subjects, with a high percentage of confirmed axil-
lary metastases in that group. Recent prospective studies
suggest that axillary surgery can be safely de-escalated in
carefully selected patients; however, the relatively high
prevalence of axillary metastases in our cohort indicates
that young women still require careful axillary assess-
ment [26, 27, 28].

In our sample, axillary lymph node positivity was sig-
nificantly associated with larger tumor size and the choice
of mastectomy as the surgical method. Several recent pre-
dictive models have identified tumor size as one of the
strongest predictors of axillary lymph node involvement,
which is fully consistent with the results of our study [29].

Literature data additionally indicate that the frequency
of lymphatic metastases differs among molecular sub-
types of breast cancer. Recent studies continue to demon-
strate significant differences in nodal involvement among
molecular subtypes, emphasizing the biological heteroge-
neity of breast cancer and the importance of individual-
ized risk assessment [24]. These data are in agreement
with the findings of our study and confirm the heteroge-
neity of the biological behavior of breast cancer in young
women.

Opverall, our results confirm that breast cancer in wom-
en younger than 40 years is a heterogeneous disease in
which molecular subtype, histological characteristics of
the tumor and axillary lymph node status play a key role
in the assessment of biological behavior and planning of
therapy. Similar conclusions have been reported in recent
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KAMHWUUYKK, NAaTONOLKKU U MONIEKYNAPHU NPEAUKTOPM METAcTa3a y akCUAapHUM
AMMHMM YBOPOBMMA KOA MNAZMX KEHA Ca PaKOM J0jKe

Hukona Pagojuunh’, Mnagen Kacanosuh'?, lojko UrpytuHosuh'? apko 3gpaBkosuh*

'KnuHunuko-60nHMYKM LieHTap KocoBcka MutpoBuua, Kocoscka Mutposuua, Cpbuja;
%Ynuep3utet y MpuwtnHu, MeguumHckmn dpakyntet, Kococka Mutposuua, Cpbuja;
YHNBEP3UTETCKI MEAULIMHCKN LieHTap , bexaHujcka Koca’, beorpag, Cpbuja;

*YHuBep3uTteT y beorpagy, MeguuuHckm dpakyntet, beorpag, Cpbuja

CAMETAK

YBopa/Llwmb Pak fojKke Ko »eHa NoKasyje arpecBHuje 6uosno-
LKe KapaKTepuUCTrKe, AOK CTaTyC akCMAAPHUX IMMGHUX YBOPO-
Ba OCTaje HajBaKHUjy NPorHocTykmM dakTop. Linmb oBe cTyauje
6110 je fa Ce yTBPAM NpeBaneHLja MeTacTasa y akcunapHum
NUMOHMM YBOPOBMMA U fa ce UAEHTUOUKY]Y XUCTONOLLKN U
VIMYHOXMCTOXEMMjCKN MPeANKTOpU Koa 6onecHunua mnahux og
40 rogmHa ca pakom JojKe.

MeTtope PeTpocnekTriBHa KOXOPTHa CTyAunja obyxBaTuna je 60-
necHuue mnabe of 40 roaviHa ca XMCTONaTONOLLKM MOTBPHEHNM
pakoMm JojKe Koje Cy NoABPrHyTe XMpypLUKOM neyery Ha Ope-
Jbetby 3a OHKOJOLKY XUPYpPrujy KnnHnuko-60nHUYKOr LeHTpa
,bexaHujcka koca’, nsamehy 2014. n 2024. roguHe.

Pesynratm Cryauja je obyxBatuna 97 6onecHua mnahux og
40 ropnHa (npoceyHa ctapocT 34,75 + 3,74 rognHe). MeTacTa-
3e y akculapHUM IMMGHMM YBOPOBKMA AEHTUGUKOBaHE Cy
Kop 48,5% 6onecHWLa, AOK je buoncrja CeHTUHEN NUMOHNX
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yBopoBa 6una no3nTrBHa Kop 26,8%. Hajuewhn monekynapHm
noatvn 6uo je Jiymunan b (53,6%). lymnHanHuu b tymopu 6unu
Cy noBe3aHu ca Mnahom XMBoTHOM Jobu (p = 0,031) 1 BUWIMM
NHAEeKCoM TenecHe mace (p = 0,007). HER2-NO3WUTUBHU U TPO-
CTPYKO HeraTvBHM TyMopWU cy Yelwhe 61nv BUCOKOT XM1CTONO-
WwKor cTeneHa (p = 0,003) n Behe BenuumHe Tymopa (p = 0,025),
ca Buwum Ki-67 nagekcom nponvdepavmje (p = 0,001). Mo3su-
TVBAH CTaTyC aKCUNTaPHWX IMMHIX YBOPOBa 610 je 3HauajHO
rose3aH ca Rh-no3uTMBHOM KpBHOM rpynom (p = 0,004), Benu-
ymHom Tymopa (p = 0,001) n mactekTomujom (p = 0,004).
3aksbyuak Pak fojke Kof xeHa mnahux og 40 rogrHa KapakTe-
puLle n3pakeHa bMoNoLLIKa XeTePOreHOCT, NMPU Yemy Cy MeTa-
CTa3e y akCunapHUM TMMPHIM YBOPOBMMA 3HauajHO NoBe3aHe
ca Behom BeNnYMHOM Tymopa 1 arpecrBHMjUM GMONOLWKUM
KapaKTepucTKama.

KmbyuHe peun: pak gojke; 6rioncuja; akcunapHu IUM$HN YBo-
POBY; MONEKYNaPHN NOATUMOBM
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SUMMARY

Introduction/Objective The aim was to analyze the evolution of modern combat casualty care from
the Golden Hour and Tactical Combat Casualty Care (TCCC) to Prolonged Field Care (PFC) and Prolonged
Casualty Care (PCC), and to construct an Echelon P model for situations in which casualty evacuation is
delayed or interrupted.

Methods A structured literature analysis, conceptual differentiation, and model-construction approach
was used. Foreign military guidelines, position statements, operational reports, and peer-reviewed studies
on PCC were reviewed, with priority given to literature from 2022 to 2026. PFC and PCC were compared
by origin, target users, operational scenario, capability requirements, time frame, and interface with
traditional echelons of care.

Results The evidence indicates a shift from evacuation-dependent care toward sustained forward care
under contested conditions. PFC is primarily a clinical continuation of TCCC by advanced-trained person-
nel, whereas PCC is a system-level framework for all Role 1 responders when timely evacuation is limited
or denied. The proposed Echelon P model includes activation triggers, P0-P3 capability tiers, and medical,
blood/resuscitation, data, and command interfaces.

Conclusion Institutionalizing prolonged care as an independent capability layer may improve medical
resilience in future high-intensity operations. Implementation should focus on doctrine, training, equip-
ment modularization, telemedicine-enabled support, documentation, and quality assessment.
Keywords: combat casualty care; golden hour; tactical combat casualty care; prolonged field care; pro-
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INTRODUCTION

Traditional combat casualty care has been or-
ganized around echeloned care and the Golden
Hour. In this model, life-threatening problems
are controlled at or near the point of injury,
the casualty is moved rapidly through Role 1
and Role 2 care, and progressively more spe-
cialized treatment is provided at rear facilities.
The model achieved major success when tacti-
cal conditions, transport assets, air superiority,
and medical infrastructure enabled rapid evacu-
ation. Its hidden assumption, however, is that
the evacuation chain remains available and pre-
dictable. Once this assumption fails, the clinical
burden carried by forward providers expands
from short stabilization to sustained monitor-
ing, resuscitation, and decision-making [1, 2].
Tactical Combat Casualty Care (TCCC) was
developed to reduce preventable deaths before
hospital arrival by integrating medical inter-
ventions with tactical realities. Its emphasis on

massive hemorrhage control, airway support,
respiration, circulation, hypothermia preven-
tion, and documentation made forward care
more executable under fire. The institutional
mechanism of the Committee on TCCC also al-
lowed the guidelines to be updated as battlefield
evidence changed, including recent updates to
casualty care and resuscitation recommenda-
tions [3-7]. Nevertheless, TCCC was designed
primarily for the acute phase and cannot by it-
self define how to maintain a casualty for many
hours or days when evacuation is delayed.
Future large-scale combat operations chal-
lenge the evacuation-dependent model. Long-
range fires, contested airspace, drone surveil-
lance, electronic warfare, difficult terrain,
limited communications, and mass casualty
surges can delay or deny movement to higher
roles of care. Reports from the Russia—Ukraine
conflict describe relocation of field hospitals
farther from the front, delayed movement
windows, severe fragmentation injuries, and
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rapid degradation of Role 2+ capabilities under sustained
pressure [8, 9, 10]. These conditions create a practical gap
between completing TCCC interventions and reaching
definitive care.

This gap has both clinical and organizational conse-
quences. Clinically, the casualty may require repeated as-
sessment, blood or fluid decisions, analgesia adjustment,
infection prevention, hypothermia control, respiratory
monitoring, and preparation for deterioration rather than
simple packaging for transport. Organizationally, the for-
ward team must decide how long available supplies will
last, how to divide personnel across casualties, when to
request remote consultation, and how to communicate
medical risk to commanders. Therefore, prolonged care
should be regarded as a planned capability with defined
boundaries rather than an accidental waiting period.

Prolonged Field Care (PFC) and Prolonged Casualty
Care (PCC), emerged to address this gap, but the two terms
are often used interchangeably, which can obscure the dif-
ference between a clinical practice package and a system
capability. PFC was initially shaped by special operations
and austere medicine experience, where small teams in re-
mote areas expected delayed but eventual evacuation. PCC
has evolved into a broader system-level concept for con-
ventional forces operating when timely evacuation cannot
be assumed. This distinction is important because the solu-
tion cannot be limited to teaching individual procedures;
it must also define triggers, equipment, documentation,
authority, consultation pathways, and quality assessment.

The present study restructures this topic as an original
article using a literature-based model-construction ap-
proach. Its objectives are to distinguish PFC from PCC,
identify the operational logic behind prolonged care, and
propose an Echelon P model that can be inserted into tra-
ditional echeloned care without treating prolonged care
as an improvised extension of TCCC alone. The intended
contribution is not to replace the traditional Role system,
but to make the prolonged interval between Role 1 and
higher echelons visible, trainable, resourced, and assessable.

METHODS

This study used a structured narrative review and concep-
tual model-construction method. The source pool includ-
ed military medical guidelines, position statements, clinical
practice guidelines, operational reports, and peer-reviewed
studies related to TCCC, PFC, PCC, delayed evacuation,
far-forward resuscitation, austere wound care, prolonged
monitoring, training, equipment configuration, documen-
tation, and team resilience. Priority was given to sources
published from 2022 to 2026, while foundational publica-
tions were retained when they introduced concepts that
remain central to the development of the Golden Hour,
TCCC, PFC, or PCC.

Documents were selected when they met at least one
of the four criteria: they defined TCCC, PFC, or PCC;
described delayed or disrupted evacuation in combat
or austere environments; provided clinical or system
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requirements for prolonged care; or offered evidence rel-
evant to training, equipment, data capture, telemedicine,
ethics, or resilience. Sources focused only on routine civil-
ian trauma systems were excluded unless they informed the
military prolonged-care problem. Serbian military medical
literature was also checked, and a Serbian-authored source
relevant to military medical evacuation and deployment
stress was retained where appropriate [11].

Conceptual differentiation was performed by compar-
ing PFC and PCC across six dimensions: origin, intended
users, typical scenario, clinical and system capabilities,
duration, and relationship to traditional echelons of care.
This comparison was used to clarify whether prolonged
care should be treated as a temporal delay, a clinical skill
set, or a system layer. The Echelon P model was then de-
veloped by answering two implementation questions: when
prolonged care should be activated, and how prolonged
care should interface with higher medical, logistic, data,
and command systems.

Data extraction focused on recurring operational and
clinical requirements rather than on pooled statistical
estimation. For each source, relevant information was
grouped into the following categories: evacuation assump-
tions, care duration, provider level, resuscitation needs,
wound and infection management, equipment burden,
documentation, telemedicine, command decision support,
and resilience or ethical concerns. This approach was se-
lected because the available literature is heterogeneous,
combining guidelines, reports, reviews, qualitative studies,
and model papers. The goal was therefore to synthesize
an implementable framework rather than to calculate a
single effect size.

Model construction followed a pragmatic logic. First,
operational triggers were identified from delayed evacua-
tion, mission constraints, environmental limitations, and
casualty-volume mismatch. Second, the minimum-bet-
ter—best concept used in prolonged-care guidance was
translated into a PO-P3 stratification that links time after
injury with resource density and clinical complexity. Third,
interface mechanisms were defined so that prolonged care
would not become an open-ended responsibility isolated
from the evacuation, resuscitation, documentation, and
command chain. The resulting model was checked against
recent guideline and operational evidence for conceptual
consistency.

Ethics: An ethics statement was not required for this study
type; no human or animal subjects or materials were used.
The authors declare that the article was written in accor-
dance with ethical standards of the Serbian Archives of
Medicine as well as ethical standards of medical facilities
for each author involved.

RESULTS

The first finding is that the evolution from the Golden
Hour to TCCC and then to PFC/PCC reflects a shift in the
dominant assumption of battlefield medicine. The Golden
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Hour and traditional echeloned care assume that rapid
movement to more capable facilities is normally available.
TCCC improved survival within this framework by re-
ducing preventable death during the immediate tactical
phase. In contrast, PFC and PCC begin from the opposite
premise: evacuation may be delayed, denied, or interrupted
for reasons beyond the control of medical personnel. The
problem is therefore not only how to perform early life-
saving interventions, but how to sustain a casualty when
the system that usually removes that casualty from the
forward area is no longer reliable.

The second finding is that PFC and PCC have overlap-
ping but distinct meanings. PFC originated in special oper-
ations and remote austere settings. It emphasizes advanced
clinical tasks after TCCC has been completed, including
serial reassessment, airway and respiratory support, circu-
lation management, analgesia and sedation, infection pre-
vention, hypothermia control, wound monitoring, nursing
care, and preparation for delayed evacuation [1, 12]. PFC
is usually delivered by advanced-trained personnel and is
therefore close to a clinical module or practice set. PCC,
by contrast, is broader. The recent Joint Trauma System
and Committee on TCCC materials position PCC as a
Role 1 system capability for all responders when timely or
optimal medical care is limited by the tactical situation [13,
14, 15]. It includes clinical skills but also doctrine, training,
equipment, capacity planning, telemedicine, documenta-
tion, ethical decision-making, and command integration.

The distinction between capability and capacity is cen-
tral to PCC. Capability refers to what a team can do, such
as start antibiotics, maintain an airway, monitor vital signs,
perform wound care, or request teleconsultation. Capacity
refers to how many casualties can be supported, for how
long, and under what resource constraints. A team may
have the capability to monitor one casualty for 24 hours but
lack the capacity to care for several casualties during a mass
casualty event. PCC therefore requires planners to connect
clinical tasks with supply depth, manpower, rest cycles,
communication reliability, and evacuation probability.

The third finding is that prolonged care is increasingly
relevant to conventional operations, not only special opera-
tions. Evidence from Ukraine indicates that pre-hospital and
forward care can be extended by battlefield geometry, drone
threat, nighttime movement requirements, limited routes,
damage to facilities, and attrition of Role 2+ capabilities [8,
9, 10]. In such circumstances, the forward echelon may face
patients with severe blast or fragmentation injuries, ongoing
hemorrhage risk, infection risk, hypothermia, pain, psycho-
logical distress, and delayed surgical access. The medical
task therefore migrates from a short TCCC episode to a
prolonged period of physiologic maintenance and resource
management. This migration also increases the importance
of blood availability, antibiotic timing, nursing tasks, com-
munication, documentation, and triage decisions.

Based on these findings, this study proposes Echelon P
as an independent capability layer rather than a new fixed
facility. Echelon P is activated when specific triggers are
met and then provides a structured pathway for sustained
care until transfer to an appropriate level of care becomes
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possible. The first category of triggers is evacuation delay
beyond doctrinal or operational thresholds, for example
more than two hours, more than six hours, or more than
24 hours. The second category is mission constraint, such
as concealment requirements, ongoing contact, electronic
suppression, inability to move during daylight, or lack of
secure transport. The third category is capability or capac-
ity mismatch, such as mass casualty events, extreme cold or
altitude, depletion of blood or oxygen, limited communica-
tions, or simultaneous care for multiple unstable casualties.

The proposed P0-P3 stratification translates the time
dimension into capability requirements. PO - from injury
to approximately two hours, remains the acute prevent-
able-death phase. Its core is TCCC execution: hemorrhage
control, airway positioning or adjuncts, chest injury man-
agement, circulation assessment, hypothermia prevention,
analgesia when appropriate, and rapid documentation. The
expected output of PO is not definitive recovery but stabi-
lization, prioritization, and transport readiness.

P1 - approximately 2-6 hours, is the sustained resus-
citation and monitoring phase. At this point, the provider
must repeat examinations, track vital signs, reassess tour-
niquets and dressings, continue hypothermia prevention,
maintain analgesia and sedation safety, and determine
whether the casualty is improving, deteriorating, or con-
suming resources faster than anticipated. P1 also requires
an early estimate of available consumables, blood, oxygen,
battery power, and personnel endurance. Failure at this
level often occurs not because a single procedure is un-
known, but because reassessment, documentation, and
handover discipline decline under fatigue.

P2 - approximately 6-24 hours, is the multidimensional
management phase. Infection prevention, wound care, sep-
sis awareness, pressure injury prevention, nutrition and
hydration decisions, pain and anxiety control, urine output
or perfusion monitoring, and communication with remote
consultants become increasingly important [12, 14, 16]. If
telemedicine is available, the forward team should transmit
structured information rather than informal impressions.
If evacuation remains uncertain, the team must also up-
date triage categories and explain resource implications
to commanders.

P3 - approximately 24-72 hours, is the systematic
maintenance phase. It requires a more formal rhythm of
care, including shift organization, medication and sup-
ply accounting, serial documentation, remote consulta-
tion, end-of-life decision preparation, and team resilience
management. Prolonged Field Care Kit (PFAK) studies are
particularly relevant at this level because they attempt to
define a portable package capable of supporting prolonged
objectives under weight and volume constraints [17, 18,
19]. The function of P3 is to prevent prolonged care from
degrading into unmeasured improvisation; it turns sus-
tained management into a documented, supervised, and
logistically supported activity.

The P0-P3 structure should not be interpreted as rigid
time compartments. A casualty can enter P2-level com-
plexity before six hours if severe shock, sepsis concern,
airway compromise, or environmental exposure develops
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ECHELON P INTEGRATED MODEL FOR PROLONGED CARE STAGING

The integration model framework for the Echelon P independent prolonged care echelon.

PRE-DEPLOYMENT
TRIGGERING CONDITIONS

Mission constraints
preventing/delaying evacuation

Environment / MASCAL

Evacuation I]el&y
capability deficit

>2h [ >6h [/ >2

PO (0-2h) P1 (2-6h)
oh 2h 6h

P2 (6-24h) P3 (24-72h)

72h

24h

P2 MULTI-DIMENSIONAL
MANAGEMENT PHASE
Sepsis screening
Antibiotics
Teleconsultation

P3 SYSTEMATIC
MAINTENANCE PHASE

Resource management
Teleconsultation
Palliative/end-of-life care

Hemorrhage control

Airway management

ngnthermm prevention
apid documentation

Analgesia
Hypotension management
Monitoring

MEDICAL INTERFACE | BLOOD & RESUSCITATION INTERFACE | DATA INTERFACE | COMMAND INTERFACE

Figure 1. The Echelon P integrated model for prolonged care staging; the model links activation triggers, PO-P3 capability tiers, and four interface
mechanisms; TCCC covers the immediate PO phase, PCC covers the broader Role 1 prolonged-care framework, and PFC represents the continua-
tion of PCC by advanced-trained personnel until transfer to an appropriate level of care becomes possible; MASCAL — mass casualty; h — hours;
TCCC - tactical combat casualty care; PCC - prolonged casualty care; PFC - prolonged field care; PO - acute phase (0-2 hours); P1 - sustained
resuscitation phase (2-6 hours); P2 - multidimensional management phase (6-24 hours); P3 — systematic maintenance phase (24-72 hours)

early. Conversely, a stable casualty may remain within a
lower capability demand for longer. The practical value of
the stratification lies in its forcing function: as time passes,
teams are reminded to reassess whether their clinical tasks,
supplies, documentation, and consultation mechanisms
have kept pace with the increasing risk profile.

Echelon P must also define interfaces. The medical in-
terface determines which clinical findings require urgent
evacuation or higher-level consultation, such as suspected
sepsis, uncontrolled hemorrhage, airway failure, shock
requiring blood products, or deterioration despite initial
stabilization. The blood and resuscitation interface links
forward providers to whole blood, component therapy,
walking blood bank procedures, calcium replacement,
and resuscitation priorities. The data interface uses TCCC
cards, after-action review, registry-compatible documen-
tation, and automated or simplified records to support
quality improvement. The command interface translates
medical risk into operational language, including expected
resource consumption, likelihood of deterioration, evacu-
ation priority, and ethical constraints. These interfaces are
essential because prolonged care without defined boundar-
ies can create unlimited expectations for forward teams.

Finally, the model highlights four support conditions.
Equipment support should be modular, portable, environ-
ment-resistant, and aligned with P0-P3 needs. Training
support should move beyond individual procedures to-
ward scenario-based management, communication, team
leadership, documentation, and resource allocation [20,
21]. Technical support should include remote consultation,
decision prompts, and documentation tools that reduce
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cognitive burden during long care intervals. Resilience
support should address fatigue, moral injury, grief, team
cohesion, and end-of-life care, because prolonged casu-
alty holding may expose small teams to repeated loss and
ethically difficult decisions [22, 23, 24]. The integrated
relationships among activation triggers, PO-P3 capabil-
ity tiers, prolonged-care concepts, and the four interface
mechanisms are summarized in Figure 1.

DISCUSSION

This study makes three contributions. First, it separates PFC
and PCC in a way that is useful for implementation. PFC
should be understood as the advanced clinical continua-
tion of care under austere conditions, whereas PCC should
be understood as the broader capability framework that
prepares the force for delayed or denied evacuation. This
distinction matters because a military medical system can
possess several PFC-trained providers and still lack a PCC
capability if doctrine, equipment, blood supply, communica-
tion, documentation, and command interfaces are absent.
Second, the proposed Echelon P model converts pro-
longed care from a vague duration into an operational
structure. The P0-P3 sequence shows that time itself
changes the task. During the first minutes and hours,
failure is dominated by preventable death and transport
readiness. As the delay lengthens, the dominant risks shift
toward physiologic deterioration, infection, hypothermia,
pain, resource exhaustion, documentation loss, team fa-
tigue, and ethical complexity. This view helps explain why

www.srpskiarhiv.rs ‘
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simply adding more supplies or teaching more procedures
is not enough. A prolonged-care system must know when
to activate, what capability to bring forward, what informa-
tion to record, and when to request help.

Third, Echelon P offers a way to connect prolonged
care with the traditional role system. It does not propose a
separate hospital echelon or a replacement for evacuation.
Instead, it formalizes the interval in which evacuation is
not yet possible and prevents this interval from being invis-
ible in planning. The model therefore supports resilience: it
allows forward teams to continue care in a structured way,
while still treating evacuation and definitive care as the fi-
nal objective. This is especially important in high-intensity
conflicts, where forward facilities may need to displace
frequently and casualty movement may be governed by
enemy fires rather than medical preference.

The model also has implications for training. TCCC
training should remain the foundation, but prolonged-care
training should start after TCCC mastery and should use
longer scenarios that force teams to reassess, document,
communicate, ration, hand over, and explain medical risk
to commanders. Existing data on incomplete adherence
to analgesia and tranexamic acid guidelines suggest that
even relatively defined TCCC tasks are difficult to execute
consistently [25, 26]. PCC tasks are more complex and
therefore require repeated simulation, checklists, and ob-
jective assessment rather than lectures alone.

Equipment planning should also follow the P0-P3 logic.
A first-line kit optimized for PO cannot support P3 care by
itself, while a full prolonged-care package may be too heavy
for dismounted teams. PFAK development studies show
the need to balance portability with meaningful capability,
including medication, monitoring, wound care, documen-
tation, and environmental protection [17, 18, 19]. The cor-
rect solution may be layered: individual TCCC equipment
for PO, team-level modules for P1-P2, and mission-specific
augmentation for P3 or extreme environments.

Implementation should be incremental. A practical
starting point is to define activation thresholds and mini-
mum documentation standards, because these two ele-
ments require relatively little equipment but immediately
change behavior. The next step is to build modular equip-
ment lists for likely missions and to train teams in pro-
longed scenarios that last long enough to expose fatigue,
communication gaps, and supply depletion. Higher-level
medical authorities should then review after-action data to
refine triggers, revise kits, and identify training deficien-
cies. This cycle would turn Echelon P from a theoretical
construct into a quality-improvement mechanism.

This study has limitations. It is primarily based on
foreign military guidelines, published studies, and opera-
tional reports, especially from the US- and Ukraine-related
sources. Applicability to another military medical system
depends on differences in doctrine, equipment, evacua-
tion assets, command relationships, personnel structure,
and operating environment. The Echelon P model is also
conceptual and has not yet been validated in field exer-
cises or real operations. In addition, ethical issues such as
end-of-life care, resource allocation, and communication
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with commanders require local cultural and institutional
adaptation.

Future research should test the model through table-
top exercises, simulation, and field training. Evaluation
indicators could include time to activation, documentation
completeness, appropriateness of evacuation requests, abil-
ity to maintain vital sign monitoring, blood and medica-
tion use, team fatigue, and casualty outcomes. Equipment
studies should compare PFAK configurations under weight
and volume constraints. Training studies should determine
whether PO-P3 scenarios improve performance compared
with TCCC-only instruction. Finally, registry-compatible
documentation should be designed before implementa-
tion so that prolonged care can be measured and improved
rather than remembered only through anecdote.

Local adaptation will be necessary before direct ap-
plication. Different forces may have different evacuation
platforms, blood-product policies, telemedicine access, and
training pipelines. Therefore, the model should be used as
a framework rather than a fixed checklist. Units can map
their current assets against PO-P3 requirements, identify
the point at which care becomes unsafe, and then decide
whether the gap should be closed through additional
supplies, training, communication support, or changes in
evacuation planning. This mapping process may be the
most immediate practical use of Echelon P.

CONCLUSION

Modern combat casualty care is entering a phase in which
rapid evacuation can no longer be assumed. TCCC re-
mains the foundation for preventable death control, but
prolonged evacuation demands additional clinical, logisti-
cal, ethical, and command capabilities. PFC provides the
clinical continuation of care by advanced-trained person-
nel, whereas PCC provides the broader system framework
for all Role 1 responders when evacuation is delayed or
denied.

The proposed Echelon P model translates prolonged
care into an operational structure built on activation trig-
gers, PO-P3 capability tiers, and medical, blood/resuscita-
tion, data, and command interfaces. This model can help
prevent prolonged care from being treated as an impro-
vised exception and instead make it a planned, trainable,
assessable, and resource-supported part of military medical
resilience. Future implementation should proceed through
doctrine refinement, modular equipment design, scenario-
based training, telemedicine and documentation support,
and standardized quality assessment.
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U3rpagtba ewenoHUpaHor CUCTEMa NPOAYKeHOr 36putbaBarba Ha TepPeHy 3a

NpPeKuHyTe NaHLe eBaKyauuje nospeheHnx

Tao Jy', Bo Yer?, Menrcja In®, Kenujanr CyHr?, HyHcjao Bawr®, Xyanuur Jin®
'989. 6om1HMLa 3[pYyKEHNX CHara 3a NTorMcTYKY noapLuKy HapoaHoocnoboaunauke Bojcke KnHe, Operberbe 3a ctomatonorujy, JlyojaHr,

npoBsuHLWja XeHaH, KuHa;

2989. 6omnHMLa 30pyKeHX CHara 3a TorMcTnyKy nogpluky HapogHoocnobogunauke Bojcke KnHe, Oferbetbe 3a optoneaujy, Jlyojar,

nposuHLUKja XeHaH, KnHa;

3989. 60n1HMLa 30pYKEHNX CHara 3a TOFUCTYKY NOAPLIKY HapogHoocnoboamunauke Bojcke KiHe, Onerbetbe 3a opToneaujy 1 Xupyprujy

3r110608a, JlyojaHr, npoBuHLMja XeHaH, KuHa;

#989. 60/1HMLIA 3APYKEHIX CHAra 3a TOTUCTUYKY MOAPLIKY HapogHoocnoboamnnauke Bojcke Kute, Ogerbetbe 3a ypreHTHY MeguLmHY,

JlyojaHr, npoBuHLWja XeHaH, KuHa;

5989. 6orHMLa 30pyKEHIX CHara 3a IorMcTMYKy noapluky HapoaHoocnobogunayke Bojcke KuHe, Oerbetbe 3a onwty xupyprujy, JlyojaHr,

nposuHLUKja XeHaH, KnHa;

6989. 6o/HMLA 3npYy>KEHIX CHara 3a TOTMCTYKY noapLuKy HapoaHoocnoboaunayke Bojcke KnHe, Ofierbetbe 3a aHecTesnonorujy, JlyojaHr,

npoBuHLUKja XeHaH, KnuHa

CAXETAK

Yeoa/Uwm Linmbs paga je aHanusmpat eBonyLujy caBpeMeHOr
36puraBara nospeheHnx y 6opbeHnM ycrnoBuMa — of KOH-
LienTa 3naTHOT caTa U TaKTUYKOT 36pukbaBakba noBpeheHmnx
y 6op6eHnm ycnosuma (Tactical Combat Casualty Care — TCCC)
[0 npopy»KeHor 36putbaBaka Ha TepeHy (Prolonged Field Care
- PFC) v npogy»eHor 36putbaBatba nospeheHux (Prolonged
Casualty Care - PCC), kao 1 KoHcTpyucatu mogen ,Echelon P”
3a cMTyalumje y Kojuma je eBaKyalmja noBpehHeHnx ognoxeHa
WA MPEeKUHYTa.

MeTope NpyMerbeHn Cy CTPYKTYpUpaHa aHanv3sa amteparype,
KOHLIENTYaNHO pasrpaHyyerse 1 NPUCTYN KOHCTPYKLMjU MOAena.
AHanu3upaHe cy IHOCTPaHe BOjHOMEANLIMHCKE CMEPHULIE, 3Ba-
HUYHM CTABOBM, OMNEPATBHM U3BELUTAjN U PELIEH3NpaHe CTyavje
0 npopfy»KeHoM 36puHaBatby NoBpehHeHNx, y3 faBare npuo-
pvTeTa IMTepaTypu 0bjaBrbeHo;j y nepuogy of 2022. ao 2026.
roguvHe. M3BpuieHo je nopehere koHuenata PFC n PCC npema
NopeKy, LMbHAM KOPUCHWLIMMA, ONepaTUBHOM CLieHapWjy, 3a-
XTEBAHWUM CMOCOOHOCTMMA, BPEMEHCKOM OKBUPY 1 MOBE3AHOCTU
ca TPaAMLIMOHAITHIM eLIeNIOHMMa MEeAVLIMHCKOT 30pubaBatba.
Pe3syntaTtu [lokasu yKka3syjy Ha noMepare TexuluTa ca 36pu-
tbaBatba Koje 3aBucK of 6p3e eBaKyaLmje Ka OApPX1MBOM 36pu-

tbaBatby Ha NpeAHUM NOoXaj/ima y ocnopaBaHmM 60pbeHUM
ycnosuma. KoHuent PFC npeAcTaB/ba NPBEHCTBEHO KNVHWYKM
HactaBak TCCC-a Koju CnpoBOAU JOAATHO 0OyYeHO MeanLMH-
CKo ocobsbe, fok PCC npefAcTaB/ba CMCTEMCKU OKBUP 3a CBe
npy»aoLie MeanLMHCKe nomohu Ha NPBOM HUBOY (eHrn. Role 1)
y cuTyauujama Kaga je 6naroBpemeHa eBakyalmja orpaHuyeHa
unu oHemoryhena. MpegnoxeHn mogen ,Echelon P obyxBata
YC/I0Be 3a aKTMBaLWjy, HUBOE CrocobHOCTM PO-P3, Kao 1 nHTep-
dbejce ca MegULMHCKMM, TpaHCPY3MONOWKUM/pecycumTalLmo-
HUM, MHGOPMALIMOHUM Y KOMaHAHWUM CUCTEMUMA.

3aksbyyak YBoheme npopyxeHor 36puribaBarba Kao He3aBu-
CHOT H/BOA CMOCOBGHOCTY MOXKe YHanpeauTyi OTropHOCT BOj-
HoMeAMLMHCKe noapLuKke y 6yayhum onepaumjama BUCOKOT
UHTEH3UTeTa. [IpMMeHy OBOT KOHLeMNTa Tpeba ycmMeputi Ha
pa3Boj JOKTPYHe, 06YKY, MOofynapu3aLujy onpeme, NogpLKy
nyTem TenemeuLmMHe, AOKyMEeHTaLmjy U MPOLieHy KBanuTeTa.

KmbyuHe peun: 36pumaBatbe nospeheHnx y 6opbeHnm ycno-
BMMa; 3naTHM caT; TaKTUUKO 36putbaBare noBpehHeHux y
60p6eHMM YCNOBKMa; NPOAYEHO 30putbaBatbe Ha TEPEHY;
npogy»KeHo 36putbaBatbe NOBPehHEHMX; OTMOPHOCT BOjHOME-
ANLVHCKe nogpLuke
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SUMMARY

Introduction/Objective The aim was to investigate the effects of combined Chinese medicine acupoint
moxibustion and psychological nursing on the gastrointestinal function and quality of life (QoL) of patients
with lung cancer undergoing chemotherapy.

Methods A total of 120 lung cancer patients were randomly divided into two groups. The control group
received conventional care, while the observation group was administered combined traditional Chinese
medicine acupoint moxibustion and emotional nursing. The observation indicators included serum
acetylcholinesterase activity, plasma inhibin B, gastrin, motilin, dopamine, 5-hydroxytryptamine levels,
incidence and duration of nausea/vomiting, Self-rating anxiety scale and Self-rating depression scale
scores, and World Health Organization QoL-BREF scores.

Results Before intervention, no significant differences were observed between groups (p > 0.05). Post-inter-
vention, the observation group showed significantly higher acetylcholinesterase activity (7.64 + 1.17 U/mL
vs.6.96 £ 1.11 U/mL, p < 0.001) and inhibin B levels (193.52 £+ 15.72 pg/mL vs. 166.77 + 20.36 pg/mL,
p < 0.001), lower gastrin (146.7 £ 13.02 ng/L vs. 157.35 + 14.4 ng/L, p < 0.001) and motilin levels (151.55
+9.99 pmol/L vs. 158.22 + 8.37 pmol/L, p < 0.001), reduced incidence (2.83 + 0.64 times/day vs. 3.12 +
0.67 times/day, p < 0.001) and duration (1.7 £ 0.5 d vs. 2.97 + 0.64 d, p < 0.001) of nausea/vomiting, lower
Self-rating anxiety scale (40.55 + 2.79 vs. 47.06 £ 4.12, p < 0.001) and Self-rating depression scale (39.82
+2.81vs.47.25 £ 4.5, p < 0.001) scores, and higher QoL total scores (309.44 + 9.11 vs. 294.56 + 8.45,
p < 0.001) than the control group.

Conclusion The combined use of Chinese medicine acupoint moxibustion and traditional Chinese
medicine emotional care for patients with lung cancer undergoing chemotherapy has significant effects,
which can significantly improve their gastrointestinal function and effectively improve their anxiety and
depression symptoms, and improve their QoL.

Keywords: lung cancer; traditional Chinese medicine acupoint moxibustion; emotional care; gastroin-
testinal function; quality of life

INTRODUCTION in patients reaches 97.9%, with the most se-

vere and intolerable being gastrointestinal reac-

Lung cancer is the leading malignant tumor,
significantly affecting the physical and mental
health of patients [1]. Non-small cell lung can-
cer is the most common type of lung cancer [1].
Currently, treatment strategies include surgical
resection, chemotherapy, targeted therapy, and
radiotherapy [2]. Chemotherapy is a common
treatment option for lung cancer patients, but
chemotherapeutic agents often exhibit cy-
totoxic effects, leading to adverse reactions.
Gastrointestinal side effects, primarily nausea
and vomiting, are the most common during
chemotherapy. Studies have shown that the
overall incidence of gastrointestinal symptoms

tions. During the chemotherapy period for lung
cancer patients, nausea is the most common
symptom (incidence rate of 89.2%), followed by
constipation (68.3%) and vomiting (53.3%) [3].
Decreased appetite is one of the most severe
symptoms in the diagnosis and treatment of the
disease. Patients often refuse chemotherapy due
to severe gastrointestinal reactions, delaying
treatment and impacting their quality of life
(QoL) [4]. The underlying mechanism is that
most chemotherapeutic agents do not specifi-
cally kill tumor cells but merely inhibit cell pro-
liferation, which, while blocking tumor cells,
also causes toxic damage to the epithelial cells
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of the gastrointestinal mucosa, leading to gastrointestinal
symptoms.

Research on the QoL of cancer patients is receiving
increasing attention. It can assess the impact of the dis-
ease and treatment on patients from a professional per-
spective, thereby guiding the selection of treatment plans
and predicting patient survival, enhancing biomedical
understanding [5]. Therefore, to ensure the effectiveness
of chemotherapy in lung cancer patients, it is essential to
actively prevent and manage gastrointestinal adverse reac-
tions during chemotherapy.

Currently, commonly used Western medicines include
5-HT3 receptor antagonists, NK-1 receptor antagonists,
hormones, dopamine antagonists, sedatives, and acid-sup-
pressing gastrointestinal protectants. For chemotherapy-
related constipation, the main approaches used domesti-
cally involve oral prokinetic agents, laxatives, and enemas,
such as the use of glycerin suppositories, lactulose, and
magnesium oxide [6]. Although these medications are ef-
fective for preventing nausea and vomiting, they can cause
adverse reactions such as headaches, dry mouth, rashes,
and constipation. They are also expensive and do not pro-
vide significant relief for other gastrointestinal symptoms
such as decreased appetite and constipation, presenting
numerous drawbacks.

Traditional Chinese medicine (TCM) emphasizes a
“holistic perspective and syndrome differentiation treat-
ment” in addressing gastrointestinal symptoms related to
spleen and stomach deficiency in lung cancer chemother-
apy. Currently, the main approaches include traditional
Chinese nursing techniques and herbal decoctions. Among
the treatment methods for gastrointestinal reactions after
chemotherapy, acupoint moxibustion has gained attention
due to its cost-effectiveness, simplicity, ease of operation,
and minimal side effects.

Acupoint moxibustion has shown good effects on gas-
trointestinal adverse reactions during chemotherapy in pa-
tients with malignant tumors. By allowing the absorption
of medication through acupoints [7, 8], it helps to alleviate
nausea and regulate the stomach, as well as to soothe the
liver and promote the flow of Qi. This approach aids in the
regular peristalsis of the gastrointestinal tract, enhances di-
gestion and absorption, and can also reduce gastrointestinal
symptoms by stimulating vagus nerve activity and promot-
ing the secretion of gastrointestinal neuropeptides [9, 10].
The biological connection between meridians/acupoints
and internal organs has been increasingly recognized, and
gastrointestinal diseases can trigger specific characteriza-
tion phenomena on the body surface, providing a scientific
basis for acupoint-based therapies [11].

Patients with tumors often experience a range of nega-
tive emotions, such as irritability, anger, pessimism, and
disappointment, after undergoing chemotherapy and ra-
diotherapy. These emotions can negatively impact their
QoL and exacerbate their condition [12]. Anxiety and
depression are classified as emotional disorders in TCM.
Emotional care in TCM is implemented based on syn-
drome differentiation. For example, for patients with
sadness (grief injuring the lung), nurses use the “joy

Wang Y. et al.

overcomes grief” principle by providing cheerful me-
dia and encouraging pleasant activities. For those with
fear (fear injuring the kidney), reassurance about medi-
cal measures and relaxation techniques like foot bathing
are employed. For anxious patients (thought injuring the
spleen), distraction through hobbies and entertainment is
encouraged. For those prone to anger (anger injuring the
liver), breathing exercises and muscle relaxation are taught
to soothe liver Qi stagnation. Additionally, five-element
music therapy is utilized based on the correspondence
between the five notes (Jue, Zhi, Gong, Shang, Yu) and
the five internal organs to regulate emotional imbalances
[13, 14]. Research shows that TCM emotional care can
alleviate patients’ negative psychological states, enabling
them to face their illness and treatment positively, thereby
improving their QoL [15, 16].

Currently, there have been studies exploring the ef-
fects of acupoint moxibustion and TCM emotional care
on gastrointestinal function and QoL, but research on their
application in lung cancer patients is limited. Therefore,
this study aims to investigate the effects of acupoint moxi-
bustion combined with emotional care on the adverse gas-
trointestinal reactions and QoL in lung cancer patients
after chemotherapy, providing new methods for improving
gastrointestinal function and QoL in these patients.

METHODS
General information

A total of 120 lung cancer patients undergoing chemo-
therapy at Hebei University of Chinese Medicine from
September 2020 to July 2024 were selected. They were
randomly divided into a control group and a study group,
with 60 cases in each group, using a random number table
method. The acetylcholinesterase (AChE) assay kit was
purchased from Suzhou Geruis Biotechnology Co., Ltd.
(Suzhou City, Jiangsu Province, China); the human inhib-
in B enzyme-linked immunosorbent assay (ELISA) kit,
human gastrin (GAS) ELISA kit, human motilin (MTL)
ELISA kit, and dopamine ELISA kit were all purchased
from Wuhan Erylate Biotechnology Co., Ltd. (Wuhan,
Hubei, China).

Inclusion and exclusion criteria

Inclusion criteria:

1. Patients who met the diagnostic criteria for lung
cancer according to the Chinese Society of Clinical
Oncology Guidelines for Diagnosis and Treatment of
Primary Lung Cancer 2024 [17] and have developed
gastrointestinal dysfunction after chemotherapy.

2. Patients who meet the diagnostic criteria for gastro-
intestinal dysfunction defined as nausea, vomiting,
constipation, or diarrhea > grade 1 according to the
Common Terminology Criteria for Adverse Events
Version 5.0 [18].

3. Age > 18 years, regardless of gender.
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4. Patients who provide informed consent.

5. Patients with Self-rating anxiety scale (SAS) score >
50 and/or Self-rating depression scale (SDS) score >
53, but excluding those with severe mental disorders
(defined as SAS = 70 or SDS > 73 or pre-existing di-
agnosis of major depressive disorder or generalized
anxiety disorder prior to cancer diagnosis).

Exclusion criteria:

1. History of allergies to related treatment drugs;

2. Skin inflammation at the application site that pre-
vents treatment;

3. Severe upper gastrointestinal bleeding;

4. Complete mechanical intestinal obstruction;

5. History of mental illness, intellectual disability, and
poor compliance.

Intervention methods
Control group

At the beginning of chemotherapy, conventional treatment
and nursing intervention were adopted. Patients were given
symptomatic treatment, orally Ondansetron tablets (Qilu
Pharmaceutical Co., Ltd., National Drug Approval Number
H10970062, specification: 8 mg/tablet), 8 mg each time,
twice a day. At the same time, routine chemotherapy nurs-
ing intervention was carried out:

1. All patients were warmly welcomed upon admission.
In order to reduce the patients’ unfamiliarity with the
hospital and help them better adapt to the hospital,
the nurses introduced the patients to their attending
doctors and the basic environment of the hospital.
Basic nursing care for respiratory medicine was pro-
vided to better cooperate with hospital’s treatment.

2. Health education: After admission, nurses fully
informed patients about the disease, including the
relevant pathogenesis of lung cancer clinical mani-
festations, and treatment methods for lung cancer,
as well as precautions for lung cancer chemotherapy.
This increased the patient’s understanding of their
own disease and enhanced their compliance with
treatment.

3. Psychological care: The staff communicated with pa-
tients, promptly understood the psychological prob-
lems they faced, answered their doubts, enhanced
their confidence, and helped them maintain a good
attitude towards treatment.

4. Infection prevention: Appropriate preventive mea-
sures prevented the further aggravation of cancer,
prevented patients from getting infections and avoid-
ed worsening of their condition, which could affect
their recovery.

5. Dietary guidance: Appropriate dietary care was pro-
vided to patients, guiding them to eat reasonably and
balance their nutrition. Smoking, alcohol, and spicy
foods should be avoided, and instead frequent, light
meals were consumed, and plenty of water was drunk.
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Observation group

On the basis of the control group, TCM acupoint moxi-
bustion was added and combined with TCM care.
1. Acupoint moxibustion: The operation procedure

of acupoint moxibustion is based on the Manual of
Traditional Chinese Techniques for Nurses issued
by the National Administration of TCM: patients
were given Wu Zhu Yu plaster, mixed cloves, pro-
cessed Pinellia, and Evodia fruit in equal proportions,
ground into powder, mixed with vinegar to form a
paste, wrapped in gauze to make a ball, and applied
on both sides of Zusanli (ST36) and Neiguan (PC6)
with adhesive tape. They were applied before bedtime
and removed the next morning. The treatment lasted
10 days.

. TCM emotional care measures refer to relevant lit-

erature and are formulated in combination with our

own practice: The patients were engaged in detailed

communication, and the effects of the seven emo-
tions - joy, anger, sorrow, thought, sadness, fear, and
fright — on physical health were patiently explained.

Targeted care was then provided according to the

patients’ individual emotional states and based on

individualized care principles.

- For patients experiencing sadness: Patients were
provided with cheerful and pleasant video materi-
als in a comfortable environment. An optimistic
attitude and positive mood were fostered using an
emotion-regulation approach based on the principle
of overcoming emotions.

- For patients experiencing fear: Patients and their
family members were provided with detailed infor-
mation regarding the hospital’s medical and emer-
gency procedures to alleviate doubts and concerns.
Patients were also guided to soak their feet and per-
form foot-point massage before bedtime to promote
relaxation and improve sleep.

- For patients experiencing anxiety: Patients were
encouraged to engage in activities of personal in-
terest, and their attention was diverted from the
disease through comedies and other forms of en-
tertainment.

— For patients who were prone to anger: Patients were
guided to relieve emotional distress and psycho-
logical tension through progressive muscle relax-
ation and controlled breathing exercises. The ef-
fects of anger on their condition were explained
patiently, and they were encouraged to maintain a
calm and peaceful state of mind. In addition, five-
sound therapy was administered. Patients were
assisted in selecting relaxing music according to
their emotional state and individual musical pref-
erences. Music therapy was provided twice daily
(e.g., at 10:00 a.m. and 3:00 p.m.) for 30 minutes
per session. Both groups received the intervention
continuously for three months.
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Observation indicators and statistical methods

Observation indicators

1. Compare the changes in serum AChE activity, plasma
inhibin B, GAS, MTL, dopamine, and 5-hydroxytryp-
tamine before and after the intervention between the
two groups. Venous blood (6 mL) was collected in the
morning after an overnight fast on the day before the
study and on the day after the study. The blood was
centrifuged at 2000 r/min for 10 minutes (centrifuge
radius of 15 cm) two hours later. The upper serum
and lower plasma were taken by laboratory personnel
for separate detection.

2.Nausea and vomiting episodes and duration:

Professional medical staff observed and recorded in
detail the episodes and duration of nausea and vomit-
ing in the two groups during the study period. The
frequency of nausea and vomiting in this study was
expressed in “times/day’, calculated as the total num-
ber of nausea and vomiting episodes in all patients
divided by the total number of intervention days; the
duration was the time it took for the nausea and vom-
iting to subside, defined as no vomiting and no use
of rescue drugs, and a Multinational Association of
Supportive Care in Cancer Antiemesis Tool nausea
severity score < 2 for both, indicating relief of nausea
and vomiting.

3. Compare the changes in SAS [19] and SDS [20] scores
before and after the intervention between the two
groups. The Chinese versions of SAS and SDS have
been validated with Cronbach’s a coefficients of 0.849

Table 1. Comparison of general information

Wang Y. et al.

and 0.79, respectively, indicating good reliability and
validity for Chinese populations [20, 21]. A SAS score
> 50 was considered anxiety; an SDS score > 53 was
considered depression, with higher scores indicating
severe anxiety and depression.

. QoL scoring. The World Health Organization QoL-

BREF (WHOQOL-BREF) developed by the WHO
was chosen [22]. The Chinese version of WHOQOL-
BREF has demonstrated good reliability and validity,
with Cronbach’s a coefficient ranging from 0.763 to
0.91 across different studies in Chinese populations
[23, 24]. The scale includes physical, psychological,
environmental, and social relationships. Each item is
scored from 0 to 100, with higher scores being better.

The survey was conducted on-site, where investigators
distributed the questionnaires and organized the subjects
to fill them out. During the filling process, each subject
was required to complete it alone, and discussion among
subjects was prohibited. After the completion, all question-
naires were collected, and a dedicated person managed
them to ensure validity of the questionnaires. While filling
out the questionnaire, the investigators followed the entire
process, identified problems encountered by the subjects
or unclear parts, and provided on-site answers to ensure

quality.

Statistical methods

All data were statistically analyzed using IBM SPSS
Statistics for Windows, Version 22.0. (IBM Corp., Armonk,
NY, USA), with the results of normal measurement data

Project Obser(\:]aii%rz))group CorE':]ril 6gor;)up b
Gender (male/female) 38/22 35/25 0.575
Age (years) 61.7+9.2 62.2+8.19 0.730
Pathological type 0.522
Squamous cell carcinoma 16 13
Adenocarcinoma 44 47
Tumor location (left/right) 23/37 31/29 0.142
Tumor staging 0.653

| stage 4 7

Il stage 10 13

Il stage 31 27

IV stage 15 13
Chemotherapy regimen 0.859
Gemcitabine and platinum based 5 6
Etoposide and platinum based 19 16
Pemetrexed and platinum-based 26 25
Paclitaxel platinum-based 10 13
Number of chemotherapy sessions 3(2,6) 3(2,5) 0.849
Serum total protein (g/L) 67.1(63.3,70) 66.2 (62.3, 69) 0.502
Serum albumin (g/L) 41 (37.7,44.55) 42(38.9,44.7) 0.145
Hemoglobin (g/L) 116.11 (106.6, 128) 115(103.5, 125) 0.502
Lymphocyte count (10°/L) 1.31(0.85, 1.69) 1.29 (0.87, 1.68) 0.140
White blood cell count (10°/L) 5.76 (4.38,7.37) 5.97 (4.15,7.89) 0.622
Platelet count (10%/L) 233(181.2,315.5) 240 (185,318.5) 0.972

expressed as (X * s). Intergroup differences
were compared using t-tests, and sample rates
were compared using x* tests. A p-value of
less than 0.05 was considered significant.

Intervention outcomes
General information comparison

Table 1 presents the detailed baseline char-
acteristics of the two groups. In the control
group, there were 35 males and 25 females;
the age range was 40 to 83 years (62.2 + 8.19
years). In the observation group, there were
38 males and 22 females; the age range was
40 to 76 years (61.7 + 9.2 years). No signifi-
cant differences were found between the two
groups regarding gender, age, pathological
type, tumor location, tumor staging, chemo-
therapy regimen, number of chemotherapy
sessions, or baseline laboratory indices in-
cluding serum total protein, serum albumin,
hemoglobin, lymphocyte count, white blood
cell count, and platelet count (all p > 0.05),
indicating comparability of the two groups
at baseline. (The specific data are shown in
Table 1)
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Table 2. Comparison of laboratory parameters before and after intervention

. ) Observation group Control group
Project Time (n = 60) (h = 60) p

. Before intervention 5.38+1.39 5.33+1.32 0.065
Acetylcholinesterase (U/mL) - -

After intervention 7.64+1.17*% 6.96 £ 1.11* <0.001

o Before intervention 119.51 £15.98 120.17 £15.32 0.331
Plasma inhibitor (pg/ mL) - -

After intervention 193.52 £ 15.72* 166.77 + 20.36* <0.001

K Before intervention 161.72 £13.07 16247 £13.75 0.138
Gastrin (ng/L) - -

After intervention 146.7 £ 13.02* 157.35 £ 14.4* <0.001

. Before intervention 171.05+12 170.83+11.36 0.774
Gastromotin (pmol/L) - -

After intervention 151.55 + 9.99* 158.22 + 8.37* <0.001

. Before intervention 519.92 +24.21 518.83 £24.78 0.139
Dopamine (mmol/L) - -

After intervention 437.93 £ 20.55* 450.83 £ 17.87* <0.001

. Before intervention 1508.5 +16.11 1507.33 +£24.78 0.778
5-hydroxytryptamine (mmol/L) - -

After intervention 1531.73 £31.58* 1522.12 + 26.59* <0.001

*significant difference compared to before the intervention

Table 3. Comparison of nausea and vomiting episodes and duration

intervention, with statistically significant differ-

Observation | Control ences (p < 0.05), as shown in Table 3.
Project Time group group p
: (n = 60) (n = 60) Comparison of SAS and SDS scores
Nausea and Before intervention | 433+0.73 | 432+0.75 | 0.321
vomiting (times/day) | After intervention |2.83 £0.64* | 3.12£0.67* | < 0.001 . . s
Before intervention | 3882072 | 3852073 | 0.159 Before the intervention, there were no signifi-
Duration (d) - - — — - cant differences in SAS and SDS scores between
After intervention 1.7 £0.5*% | 2.97 £0.64% | <0.001

*significant difference compared to before the intervention

Table 4. Comparison of SAS and SDS scores before and after intervention

the two groups (p > 0.05). After the interven-
tion, the SAS and SDS scores of both groups
were lower than those before the intervention

Observation Control arou (p < 0.05); the SAS and.SDS scorf:s of the obser-
Project Time group ne 20) P p vation group after the intervention were lower
(n=60) than those of the control group after the inter-
SAS Before intervention 53.15+4.96 53.25+4.94 0.370 vention, and the differences were statistically
After intervention 40.55 £ 2.79* 47.06 + 4.12* <0.001 Signiﬁcant (p < 0.05), as shown in Table 4.
SDS Before intervention 5411547 54.25+5.52 0.088
After intervention 39.82+2.81* 47.25 + 4.5*% <0.001 Comparison of QoL scores

SAS - Self-rating anxiety scale; SDS - Self-rating depression scale;
*significant difference compared to before the intervention

Comparison of laboratory-related indicators

The results showed that there were no significant differ-
ences in AChE, plasma inhibin B, GAS, MTL, dopamine,
and 5-hydroxytryptamine between the two groups before
intervention (p > 0.05). Compared with before intervention,
the levels of AChE, plasma inhibin B, and 5-hydroxytryp-
tamine increased in both groups, while the levels of GAS,
MTL, and dopamine decreased (p < 0.05). After interven-
tion, the levels of AChE, plasma inhibin B, and 5-hydroxy-
tryptamine in the observation group were higher than those
in the control group, while the levels of GAS, MTL, and
dopamine were lower (p < 0.05), as shown in Table 2.

Comparison of nausea and vomiting episodes and
duration

Both groups showed improvement in the number of
nausea and vomiting episodes and duration compared
to before intervention (p < 0.05); The number of nausea
and vomiting episodes and duration in the observation
group were lower than those in the control group after the
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The QoL scores of the two groups were signifi-

cantly higher after the intervention than before
the intervention (p < 0.05). After the intervention, the to-
tal score, physical function, psychological, environmental,
and social relationship scores of the observation group were
higher than those of the control group, and the differences
were statistically significant (p < 0.05) (presented in Table 5).

DISCUSSION

This study demonstrates that combined TCM acupoint
moxibustion and emotional nursing significantly amelio-
rate chemotherapy-induced gastrointestinal adverse reac-
tions and improve psychological status and overall QoL in
lung cancer patients. Specifically, the intervention group
exhibited enhanced serum AChE activity and 5-HT lev-
els, reduced MTL and GAS levels, lower frequency and
duration of nausea and vomiting, decreased anxiety and
depression scores, and higher WHOQOL-BREEF scores
compared to the control group. Acupoint moxibustion
mainly employs the theory of TCM meridians. The heat
generated by the application of drugs on acupoints can
stimulate blood circulation under the acupoints, relieve
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Table 5. Comparison of quality-of-life scores

Wang Y. et al.

and accelerating intestinal peristalsis. The

Observation mechanism of chemotherapy-induced gastro-
. ) Control group ] . . . .
Project Time group (n =60) P intestinal reactions is mainly due to the fact that
(n=60) . : .
chemotherapeutic drugs kill tumor cells while
Before intervention | 284.22 +6.33 | 283.34+4.56 | 0.065 .
Total score - - also destroying normal human cells to some
After intervention | 309.44 + 9.11* | 294.56 + 8.45% | <0.001 .
, : extent, most commonly cells in the blood and
. Before intervention | 71.33+1.73 71.2+1.61 0.073 . L. s . .
Physiology - - lymphatic tissues, inhibiting the proliferation of
After intervention | 74.77 £1.91* | 73.07 £2.22* | <0.001 trointestinal | epithelial cells. leadi
astrointestinal mucosal epithelial cells, leadin,
pevcholo Before intervention | 69.23 + 2.05 69.5+1.72 0.103 tg ri 1d P d d intesti gl
ychology After intervention | 73.27 +1.72* | 72.05+1.93* | <0.001 Oﬁg:; rie muco;ah amage, reduced ntes Lna
e . Before intervention | 72.95+338 | 7292+34 | 0.159 e tl us Cafusmg reactions such as
nvironmen
After intervention | 76.05+1.82% | 752+229% | <0001 |  ausea V‘})lmltmg’ 0ss of appetite, constipation,
Social relationshios |_BEfre intervention | 70.58+131 | 7053138 | 0.182 and diarrhea [30].
Oclal relationships ici -
P* [ After intervention | 74.75+1.99% | 73.02+2.1* | <0.001 Among them, modern medicine pro

*significant difference compared to before the intervention

meridian stasis, and unblock meridians [25]. It can also
absorb the body’s biological energy to produce a reso-
nance effect, causing vasodilation and improving micro-
circulation [26]. Chemotherapy-induced adverse reac-
tions in the digestive system are mainly related to gastric
disharmony and upward Qi inversion [27]. Based on this
pathogenesis, acupoints related to gastric Qi and blood,
such as Neiguan (PC6), Tiantu (CV22), Yongquan (KI1),
Zhongwan (CV12), and Zusanli (ST36), can be selected.
By applying patches on these acupoints, the gastric Qi and
blood can be effectively improved. Among them, Zusanli
(ST36) is the lower confluent point of the foot-Yangming
stomach Meridian, and its role in regulating gastrointes-
tinal function has been confirmed in animal experiments
and clinical practice [28]. Evodia rutaecarpa tastes bitter
and is warm in nature, belonging to the liver, stomach, and
kidney meridians. It has the effect of dispelling cold and
relieving pain, descending Qi to stop vomiting, and regu-
lating the liver and descending Qi; its main components
are alkaloids, which have a bidirectional regulatory effect
on the gastrointestinal tract [29].

The results of this study show that after the intervention,
the activity of AChE and inhibin B in the observation group
were higher than those in the control group, while GAS and
MTL were lower than those in the control group. After the
intervention, the serum dopamine level in the observation
group was lower than that in the control group, and the
serum 5-hydroxytryptamine level was higher than that in
the control group. This is mainly because acupoint moxi-
bustion can stimulate blood vessels to absorb drugs, stimu-
late nerve endings, and regulate the secretion of dopamine
and 5-hydroxytryptamine in the patient’s body. MTL and
GAS are gastrointestinal excitatory hormones, MTL is an
orexigenic peptide produced by gastrointestinal endocrine
cells, which regulates food intake, gastrointestinal motility,
digestion and absorption, proliferation and differentiation
of adipocytes and lipid storage. The interdigestive phase
(i.e., the fasting phase) hormone control-mediated phase III
migrating motor complex is mainly accomplished by MTL,
which can cause strong gastric contractions and obvious
segmentation movements in the small intestine. GAS is a
peptide hormone secreted by human G cells, which can
promote gastric emptying by increasing gastric contractions

poses that chemotherapy-induced vomiting
is achieved through peripheral and central
mechanisms. The peripheral mechanism re-
fers to the damage caused by chemotherapeutic drugs to
the gastrointestinal mucosa, which stimulates chromaffin
cells to release large amounts of neurotransmitters 5-HT,
substance P, and binds to 5-HT?3 receptors, causing nerve
impulses to be transmitted to the vomiting center, lead-
ing to vomiting [31]; The central mechanism refers to the
stimulation of the chemoreceptor trigger zone located in the
medulla oblongata by chemotherapeutic drugs, which sends
impulses to the vomiting center, causing vomiting. Nausea,
vomiting, and other gastrointestinal reactions after chemo-
therapy have a significant impact on patients. A study noted
that while the histological damage in the gut may subside
within days after chemotherapy treatment, long-term gas-
trointestinal dysfunction can persist for up to 10 years after
chemotherapy [32]. Gastrointestinal symptoms are a life-
long issue for patients as a side effect of chemotherapy, so
gastrointestinal reactions must be better managed.

The number of episodes and duration of nausea and
vomiting in the observation group were lower than those
in the control group after intervention, and the difference
was statistically significant. This indicates that acupoint
moxibustion combined with emotional care can improve
these indicators in lung cancer patients undergoing chemo-
therapy. Evodia fruit has the effects of dispelling cold and
relieving pain, and using Evodia fruit patches for acupoint
moxibustion can achieve the function of dredging merid-
ians and regulating the Qi and blood of internal organs.
Applying on Neiguan (PC6) acupoint can harmonize the
stomach and reduce nausea, soothe the liver and regulate
Qi, and achieve an excellent antiemetic effect; Applying on
Zusanli (ST36) acupoint can regulate the spleen and stom-
ach, promote digestion and absorption, improve immune
function, and alleviate various gastrointestinal discomforts
caused by chemotherapy. Furthermore, the improvement
in QoL scores observed in the observation group is not
solely due to emotional changes. By significantly reducing
gastrointestinal symptoms such as nausea, vomiting, and
dyspepsia, acupoint moxibustion directly alleviates physi-
cal discomfort, thereby enhancing physical function and
social engagement. Improved nutritional status resulting
from reduced vomiting also contributes to better physical
health, which is reflected in the higher physiology and
environment domain scores of WHOQOL-BREE
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Another result of this study shows that the SAS and
SDS scores of the observation group after intervention
were lower than those of the control group and the QoL
scores of the observation group were higher than those of
the control group after intervention, with statistically sig-
nificant differences. TCM believes that “thought hurts the
spleen, worry hurts the lungs, and fear hurts the kidneys”.
Chemotherapy patients, due to their concerns about their
condition and lack of understanding of treatment methods,
are prone to anxiety, depression, and fear, which affects the
treatment effect. In the process of TCM emotional care,
attention is paid to the relationship between the develop-
ment of the patient’s condition and psychological activi-
ties, and individualized emotional care is provided through
detailed communication and interaction with the patient.
Additionally, the liver facilitates excretion and regulates the
flow of Qi, disliking depression and preferring smoothness,
which is closely related to the patient’s mental state. The
five musical notes (Jue, Zhi, Gong, Shang, Yu) correspond
to the five elements (wood, fire, earth, metal, water) and
the five internal organs (liver, heart, spleen, lung, kidney)
of the body. According to TCM theory, listening to specific
types of music can regulate the corresponding organs, treat
diseases, and relieve liver Qi stagnation, thereby alleviating
negative emotions such as anxiety and depression [14].

This study has certain limitations. The patients included
were all from a single hospital, with limitations in terms
of region and personnel. There are issues such as small
sample size, short study duration, and limited personnel,
which need to be addressed by increasing the number
and scope of samples and extending the study duration
for deeper observation. Due to restrictions on funding and
time, animal experiments related to the research were not
conducted. Therefore, studies on the mechanism of action
could not be carried out, and further exploration is needed.

CONCLUSION

The combination of acupoint moxibustion and emotional
care for lung cancer patients undergoing chemotherapy
has significantly improved gastrointestinal function,
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CTyaunja o nobosbluakby racTpOMHTECTMHANHE QYHKLMjE U KBANIUTETA XKMBOTA
Koa 60necHMKaA ca KapuuHomom nayha HakoH XxemoTepanuje KombuHaLujom
MOKCMBYCTHje aKyNYHKTYPHUX TauaKa TPaaULMOHANHE KUHECKE MeAULMHE U

MNCUXO/IOLLKE Here

JeH Banr'#, LLleHrjaHr BaHr, JIuH Jby*, YaohyH BaHr®, LieHrjy BaHr?, Xyej /by?, Bej Jby'

'YHuBep3UTET KHECKe MeanLHe y Xebejy, DakynTeT 3a cecTpUHCTBO, Kategpa 3a MegnumHCKo cecTprHcTso, LnhayyaHr, KuHa;

*KrbyuHa nabopatopuja nposuHLUMje Xebej 3a 3apaBCTBEHY 3alUTUTY TPAAMLIMOHANHOM KWHECKOM MeaunLumHoM, LLinkalyaHr, KuHa;
YHnBep3nTeT KUHECKe MeanLHe y Xebejy, OakynTeT 3a cecTpuHCTBO, LnhatyaHr, KnHa;

*YHnBep3uTeT KiHecke MeauumHe y Xebejy, DapmaueyTcku dakynter, Kateapa 3a 6roxemujy u monekynapHy 6uonorujy, Lnhayyanr, Kua;
YHUBEP3UTET KHecKe meauumHe y Xebejy, DakynTeT TpapuLMoHaHe KuHecke meanumHe, LnhalyaHr, KuHa

# OBU ayTOPW Cy jefiHAKO JONPUHeNu pagy.

CAXETAK

YBog/Liwb Ll oBor paga je uctpaxuti edpekar KOMOHOBaHe
nprMeHe MOKCUOYCTUje akynyHKTYPHUX Tauyaka TpaguLyoHan-
He KUHecKe MeAnLIMHE 1 NCUMXOMOLLKE Here Ha raCTPOUHTECTU-
HasHy GYHKLMjY 1 KBanuTeT X1BOTa bonecHmKa ca KapLIMHOMOM
nnyha Koju cy noABprHy T XemoTepanuju.

Mertope YkynHo 120 6onecHuKa ca kapumHomom nnyha Hacy-
MWUYHO je nofesbeHo y fiBe rpyne. KOHTPOSHOj rpynu je npya-
Ha KOHBEHLIMOHaJHa Hera, fJOK je UCMUTMBaHa rpyna nprmasna
KOMOVHOBaHY Tepanujy MOKCMOYCTIjOM akymyHKTYPHIX Tayaka
TPagULMOHAIHE KNHECKE MeAMLIHE 1 NCUXOMOLKOM HEroMm.
MpaheHn NHANKaTOPU YKIbyUrBaIu Cy akTUBHOCT CepyMcKe
auetunxonuHectepase (AChE), HuBoe nHxmbuHa b, ractpuHa,
MOTUAVHA, [ONAaMUHA, 5-XVAPOKCUTPUMTaMUHA Y NAasmu, yye-
CTanocT 1 Tpajartbe MyyHuHe 1 noBpahama, pesyntate Ha CKa-
NI 32 CaMONPOLIeHY aHKCMO3HOCTY 1 CKanu 3a caMonpoLieHy
fenpecuije, Kao 1 pesyntate YnuTH/Ka CBeTCKe 3apaBCTBEHE
opraHv3aumje 3a NpoLieHy KBanuTeTa X1BoTa.

PesynTtatu [pe nHTEpBEHLMje HUCY YOUeHe CTaTUCTYKMN 3HaYaj-
He pasnuke usmehy rpyna (p > 0,05). Mocne nHTepBEHLje, NChv-
TVBaHa rpyna nokasana je 3HauajHo Behy aktBHocT AChE (7,64
+ 1,17 U/mL npema 6,96 £+ 1,11 U/mL, p < 0,001) n BULLIN H1BO
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UHX16mHa b (193,52 + 15,72 pg/mL npema 166,77 + 20,36 pg/mL,
p < 0,001), HUXK HMBO racTpuHa (146,7 £ 13,02 ng/L npema
157,35+ 14,4 ng/L, p < 0,001) n moTtunmHa (151,55 £ 9,99 pmol/L
npema 158,22 + 8,37 pmol/L, p < 0,001), cmarbeHy yyectanoct
(2,83 + 0,64 nyTa/paH npema 3,12 + 0,67 nyTta/gaH, p < 0,001)
n Tpajame (1,7 + 0,5 gaHa npema 2,97 + 0,64 gaHa, p < 0,001)
MyYHUHe 1 noBpahatba, HUXM ckop Ha Ckanu 3a camonpoLeHy
aHKcmo3HocTy (40,55 + 2,79 npema 47,06 + 4,12, p < 0,001) n
Ckanu 3a camonpoueHy genpecuje (39,82 + 2,81 npema 47,25
+4,5,p<0,001), Kao 1 BULIN YKyNaH CKOP 3a NpoLeteHn KBa-
nuTeT XMBoTa (309,44 £ 9,11 npema 294,56 + 8,45, p < 0,001) y
OfHOCY Ha KOHTPOJHY Fpyny.

3ak/mpyyak KombriHoBaHa nprimeHa MOKcMOycTurje akynyHK-
TYPHVX TayaKka 1 NCUXOJOLLKe Here y OKBUPY TPaanLMoHanHe
KMHecKe MeayLmHe Kog 60necHIKa ca KapLmHomom nnyha Koju
ce NojBprasajy XemoTepanujyu nokasyje 3HayajHe pe3synTaTe;
OHa MoXe 3HayajHo Aa No6osbLLa HMXOBY FaCTPONHTECTUHAN-
Hy YHKLM]jY, eprKacHO yonaxm CUMNTOMe aHKCMO3HOCTH 1
Aenpecuje 1 yHanpeay KBanuTeT HUXOBOT XIBOTa.

KmbyuHe peun: kapuyuHom nnyha; MokcmbycTuja akynyHKTYp-
HUX Tayaka TPaAMLMOHaNIHE KMHeCKe MeANLIVHE; NMCUXOJOLLKa
Hera; GyHKLMja raCTPOMHTECTUHANHOT TPaKTa; KBaUTeT XMBOTa
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SUMMARY

Introduction/Objective Burnout is a multidimensional syndrome that disproportionately affects health-
care professionals. While organizational and occupational factors have been extensively studied, the
role of individual traits, such as personality, remains underexplored. This study aimed to examine the
relationship between specific personality traits, sociodemographic variables, and occupational burnout
among medical doctors in the Republic of Serbia.

Methods A cross-sectional, correlational study was conducted in 2024 using an online survey completed
by 304 medical doctors. The instruments included a sociodemographic questionnaire, a shortened Big
Five Plus Two personality inventory, and the Copenhagen Burnout Inventory (work-related scale). Data
were analyzed using descriptive statistics, t-tests, and linear regression.

Results There were no significant gender differences in burnout levels (p = 0.958), nor differences based
on communication skills training (p = 0.214). However, participants who reported insufficient time for
patient care had significantly higher burnout levels (p < 0.001). Linear regression analysis indicated that
extraversion negatively predicted burnout (3 = -0.24, p = 0.003), while conscientiousness (3 =0.21, p =
0.002) and openness (B = 0.12, p = 0.024) were positive predictors. The model was significant (R = 0.307,
F(5,298) = 6.18, p < 0.001), explaining 9.4% of the variance in burnout.

Conclusion Extraversion appears to serve as a protective factor against burnout, whereas higher levels
of conscientiousness and openness are associated with increased burnout. These findings highlight the
relevance of personality traits in burnout susceptibility and suggest the potential for targeted interven-
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INTRODUCTION

Burnout is commonly described as an “oc-
cupational phenomenon,” although it lacks a
single definition [1, 2]. Maslach and Jackson [3]
categorized burnout as comprising emotional
exhaustion, depersonalization, and reduced
personal accomplishment, the latter refer-
ring to a diminished sense of competence and
achievement at work. While people in nearly all
professions can experience burnout due to con-
tinuous exposure to job-related stress, “help-
ing” professions such as healthcare workers,
lawyers, teachers, and social workers are more
likely to experience burnout [4]. Numerous
studies have shown that burnout affects various
healthcare workers, negatively impacting their
physical and mental health [4, 5]. Undesirable
effects can include stress-related psychiatric
and somatic complaints such as depression,
anxiety, memory problems, sleep disturbance,
and cardiovascular disorders [6]. Medical er-
rors, reduced productivity, early retirement,
and a disrupted work-life balance are common
consequences of these negative impacts [7, 8].

Given its prevalence and potentially harmful
effects, understanding the underlying causes
of burnout is crucial.

When examining the etiology of burnout,
opinions vary. Many believe that the nature
of the job and the circumstances in which the
job is performed are the main triggers for the
development of burnout [9-12]. While there
has been considerable focus on studying how
sociodemographic, organizational, and occu-
pational factors relate to burnout, the connec-
tion between burnout and individual factors,
such as personality traits, has been relatively
underexplored [13].

The question arises as to why some people
who do the same job under the same condi-
tions experience burnout while others do not
exhibit such symptoms. Researchers have of-
ten concluded that, alongside the nature of
the job, personality traits play a crucial role in
the development of burnout. Personal char-
acteristics have been shown to contribute to
burnout [13-16]. A study in Serbia that ex-
amined burnout syndrome in the academic
population obtained the following results:
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most participants (85.6%) expressed a moderate degree
of burnout. Emotional exhaustion and depersonalization
were linked to traits such as aggressiveness, neuroticism,
and negative valence, whereas personal accomplishment
showed a positive correlation with traits such as extraver-
sion, conscientiousness, openness, and positive valence
[17]. Numerous studies conducted in the past decade have
emphasized the importance of psychological factors and
identified specific personality traits that either facilitate or
act as barriers to burnout development [13-16]. Recent
studies and reviews have confirmed that personality traits,
particularly neuroticism, extraversion, conscientiousness,
agreeableness, and openness, are relevant to burnout sus-
ceptibility in healthcare professionals [13-16]. The Big Five
theory, which breaks down personality into five basic com-
ponents, is a widely accepted framework for measuring
personality traits. The Big Five model is considered the
most reliable and cost-effective model for analyzing rela-
tionships between personality traits and behavior [18]. The
model classifies personality into five broad dimensions:
neuroticism, extraversion, conscientiousness, agreeable-
ness, and openness. The Big Five theory is a widely ac-
cepted framework for measuring personality traits [18].
In the Serbian context, the Big Five Plus Two model was
developed from lexical descriptions of personality and sub-
sequently validated in a shortened version [19, 20]. Most
reviewed studies indicate that individuals with higher lev-
els of neuroticism and lower levels of extraversion, agree-
ableness, conscientiousness, and openness are more prone
to burnout [13]. Neuroticism, in particular, can contribute
to burnout due to difficulties in managing emotions and
impulses. Neurotic individuals often experience insecurity,
anxiety, anger, and symptoms of depression, which hinder
their ability to meet work demands and act as an amplify-
ing “filter” for negative events, increasing the risk of burn-
out [13, 16, 21, 22, 23]. On the other hand, agreeableness,
which enables warm interpersonal interactions, can have
a protective effect against burnout, preventing individu-
als from experiencing depersonalization [13, 16, 21, 22,
23]. However, the results are not entirely consistent. Some
studies have reported positive correlations between open-
ness and burnout, whereas most others found a negative
relationship between these two constructs. For example, a
negative relationship was observed between openness and
personal/professional achievement, as well as positive cor-
relations between openness and emotional exhaustion and
depersonalization [13, 16, 21-24]. Furthermore, while cer-
tain studies found a positive relationship between burnout
and extraversion, the reasons for this contradictory finding
remain unexplained [13, 16, 24]. Given these discrepan-
cies, further clarification of the links between the Big Five
personality traits and burnout is needed.

This study aimed to examine the relationships between
specific personality traits, sociodemographic characteris-
tics, and burnout among medical doctors employed in the
Republic of Serbia. Specifically, we explored associations
between each Big Five personality trait, selected sociode-
mographic characteristics, and components of burnout.
Understanding these relationships may help identify
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physicians at greater risk of burnout and implement tar-
geted preventive measures.

METHODS
Research design

A cross-sectional, comparative, and correlational design
using an online self-assessment survey was applied to a
sample of medical doctors employed in the Republic of
Serbia.

Sample and setting

The cross-sectional study was conducted in 2024 among
medical doctors. It included 304 physicians of different
genders and specialties employed in the Republic of Serbia.
Data were collected through an online questionnaire dis-
tributed to this group. The inclusion criteria were being a
medical doctor employed in Serbia, providing consent to
participate, and completing the questionnaire. There were
no exclusion criteria.

Instruments
Sociodemographic questionnaire

The demographic variables included gender, age, years
of undergraduate study, place of employment (primary,
secondary, or tertiary healthcare institution), employment
sector (public and/or private), presence and type of medi-
cal specialization, and average number of on-call shifts
per month. The questionnaire also covered marital sta-
tus, need for psychological or psychotherapeutic support,
communication-skills training, and perceived adequacy of
the time available for diagnosing and/or treating patients.
It consisted of 16 mostly mixed-format questions, includ-
ing dichotomous, multiple-choice, and open-ended items.

Personality traits

For the assessment of personality traits, a shortened ver-
sion of the Big Five Plus Two questionnaire was used [19,
20]. Specifically, the Big Five Inventory (BFI), developed
by John, Donahue, and Kentle in 1991, is an instrument
consisting of five scales used to assess the key characteris-
tics of the Big Five personality dimensions, including neu-
roticism, extraversion, conscientiousness, agreeableness,
and openness [18]. This shortened version of the Big Five
Plus Two questionnaire, created by Serbian psychologists,
was constructed from lexical descriptions of personality in
the Serbian language. The questionnaire measures seven
personality dimensions: neuroticism, extraversion, open-
ness, conscientiousness, aggressiveness, positive valence,
and negative valence [19]. The questionnaire is publicly
available, and no license is required for its use. It was sub-
sequently validated in 2014, demonstrating satisfactory
reliability, convergent validity, and predictive validity [20]
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Table 1. Sociodemographic characteristics of the sample
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Serbian-language applications of the Copenhagen

The Copenhagen Burnout Inventory was used to assess
burnout syndrome, which consists of 19 questions that
examine exhaustion and fatigue related to burnout in three
domains: personal burnout (six questions), work-related
burnout (seven questions), and client-related burnout (six
questions) [25]. The questionnaire is designed to be ap-
plicable to all groups of people, regardless of their employ-
ment status. For this study, only the work-related burnout
subscale was used. This subscale was selected because the
primary aim of the study was to examine occupational
burnout specifically associated with professional demands
and workplace functioning among medical doctors. Given
the study’s focus on work environment characteristics and
occupational stressors, the work-related dimension of the
Copenhagen Burnout Inventory was considered the most
directly relevant for the research objectives. Responses on
the work-related subscale are rated on a five-point Likert
scale, ranging 0-5, where 0 represents “never” and 5 rep-
resents “always.” The questionnaire was translated and
adapted to the Serbian language by a multidisciplinary
team using standard translation methods (forward trans-
lation, back-translation, and pre-testing) following the
World Health Organization’s recommendations. Previous

Variable Category N % Burnout Inventory have reported satisfactory
Divorced 15 | 49 psychometric properties in local samples [26,
Single 53 | 174 27]. Recent validation work in physicians has
Marital status Married 149 | 49 also supported the psychometric adequacy of the
In a relationship 86 | 283 Copenhagen Burnout Inventory [28]. Pilot testing
Widowed 1 03 was conducted with 20 participants to assess the
Three or more children 7 23 clarity and comprehensibility of the items, the cor-
Number of children Two Ch”O'lren 67 22 rectness of their order, and to determine the time
One child 59 | 194 required for completion.
No children 171 56.3
Primary healthcare institution 70 23
Place of employment Secondary healthcare institution 60 19.7 Ethical considerations
Tertiary healthcare institution 174 | 57.2
Public sector 252 | 829 The study was approved by the competent eth-
Sector of employment Private sector 26 86 ics committee (decision No. 01-39/93/1) and was
Public and private sector 26 | 86 conducted in accordance with the Declaration
Re'p“blic of Serbia. 289 | 95.1 of Helsinki and applicable legal standards.
Employment in the Bosmilla;ri:neer::gowna z (2)? Participati(?n was voluntary, anc} all .parjtici—
territory - pants were informed of the study’s objectives.
Croatia ! 03 Anonymous responses ensured data confidentiality.
Germany 4 1.3
No specialization (general practitioner) | 42 13.8
Specialization Currently undergoing specialization 149 49 RESULTS
Completed specialization 113 37.2
Communication skills Yes 86 28.3 sample
training No 218 717
Do you feel you have Yes 134 | 444
enough time for reliable The study involved 304 physicians, of whom 114
diagnosis and/or No 170 | 559 (37.5%) were male and 190 (62.5%) were female.
treatment of patients The participants’ ages ranged 25-66 years, with a
Personal psychotherapy Yes 47 | 153 mean of 37.38 years. Table 1 presents additional so-
in the last 6 months No 257 84.5 K ! o .
ciodemographic characteristics of the participants.
The sociodemographic data in Table 1 show that
most respondents were married or in a relation-
Burnout syndrome ship and had no children. Most were employed in tertiary

healthcare institutions and in the public sector, worked
in the Republic of Serbia, and were either undergoing or
had completed specialization. Table 2 displays the distri-
bution of respondents according to ongoing or completed
specializations.

Out of the total number of respondents, only 86 (28.3%)
reported having received some form of communication
skills training during their education. When asked whether
they believe they have enough time for reliable diagnosis
and/or treatment of patients, 134 (44.1%) respondents
answered affirmatively. Of the total number of respon-
dents, 47 (15.5%) had attended psychotherapy or sought
some form of psychological assistance in the previous six
months (Table 1).

Results

Before conducting the main analyses, descriptive statis-
tics of the variables used in the study, as shown in Figure
1, were examined. The skewness and kurtosis values in-
dicated that the variables were approximately normally
distributed, satisfying the prerequisite for further analyses.

Independent-samples t-tests were used to compare oc-
cupational burnout by gender, prior communication-skills

Srp Arh Celok Lek. 2026 Jul-Aug;154(7-8):438-444



Personality and burnout among medical doctors in the Republic of Serbia

Table 2. Medical specialties of participants

g

4.04 3.90
358
i
289 I
0.00 - . I
. Ag Conscient . -

Burnout at work Openness
Variables
Figure 1. Descriptive indicators of variables
Burnout at work according to selected variables
Mean burnout score

280 290 3.00 30 3.20
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330 340
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Figure 2. Burnout at work according to selected variables (t-test);

Assist — seeking psychological assistance; Training - communication skills training; Time

- perception of having enough time for patients
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B - unstandardized regression coefficient;
B - standardized regression coefficient

Specialty N % Specialty N %
Anesthesiology, reanimatology, and intensive care | 26 10 Ophthalmology 11 4.2
Apgsthesiology, reanimatology, and intensive care, 1 04 General surgery 1 0.4
clinical pharmacology General surgery, abdominal surgery 1 0.4
Dermatovenereology 4 1.5 General medicine 7 27
Pediatric surgery 4 1.5 Orthopedic surgery and traumatology 4 1.5
Child and adolescent psychiatry 1 04 Orthopedic surgery and traumatology, pediatric 1 04
Pediatric neurology 1 0.4 surgery ’
Epidemiology 5 1.9 Otorhinolaryngology 5 1.9
Physical medicine and rehabilitation 16 6.2 Pathology 1 04
Gynecology and obstetrics 5 1.9 Pediatrics 31 11.9
Hygiene 4 1.5 Pediatrics, pediatric neurology 1 0.4
Infectious diseases 2 0.8 Plastic, reconstructive, and aesthetic surgery 3 1.2
Internal medicine 58 | 223 Psychiatry 28 | 108
Internal oncology 1 0.4 Radiation oncology 7 2.7
Public health 1 0.4 Radiology 6 23
Clinical biochemistry 5 1.9 Social medicine 2 0.8
Clinical pharmacology 2 0.8 Sports medicine 1 0.4
Medical microbiology 1 0.4 Emergency medicine 3 1.2
Neurosurgery 1 0.4 Urology 3 1.2
Neurology 5 1.9 Vascular surgery 1 0.4
Descriptive indicators of variables Table 3. Multiple regression analysis predicting burnout at
600 work
525 Predictor B B p

1 Extraversion 02285 | -02433 | 0003
o 400 Agreeableness 0.0475 0.0531 0.498
E 200 Conscientiousness 0.1892 0.2146 0.002
g Neuroticism -0.0216 -0.0269 0.747

200 Openness 0.1401 0.1222 0.024

training, perceived sufficiency of time for patient
care, and previous psychological assistance (Figure
2). The results showed no gender differences in
occupational burnout and no difference between
participants who had received communication-
skills training and those who had not. A significant
difference was found according to perceived time
available for patients: participants who felt that they
lacked enough time for each patient had a higher
level of occupational burnout. The difference ac-
cording to whether participants had sought psycho-
logical assistance was borderline but not statistically
significant. Participants with higher occupational
burnout appeared more likely to seek psychological
assistance, although the difference did not reach
statistical significance.

To examine the contribution of personality traits
to occupational burnout, a linear regression analy-
sis was conducted, with personality traits as predic-
tors and burnout at work as the criterion variable.
The regression model (R = 0.307, F(5, 298) = 6.18,
p < 0.001) was statistically significant. The model
explained 9.4% of the variance. Individual contri-
butions of variables to explaining the criterion are
shown in Table 3. Extraversion was a significant

www.srpskiarhiv.rs ‘
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negative predictor (p = —0.24), whereas conscientiousness
(B =0.21) and openness (p = 0.12) were significant posi-
tive predictors.

DISCUSSION

This study sought to investigate the relationship between
personality traits, sociodemographic parameters, and the
development of burnout syndrome among medical doctors
in Serbia. To our knowledge, this is among the first studies
in Serbia to include physicians from various healthcare
facilities.

Previous studies have reported inconsistent findings
regarding gender differences in burnout, suggesting that
gender effects may vary depending on occupational con-
text, workload, and organizational conditions [4, 5, 8].

However, our results suggest that within the Serbian
medical context, burnout transcends gender lines, indi-
cating that occupational stressors may outweigh gender-
specific factors. The findings highlight the importance of
considering both occupational conditions and broader
psychosocial circumstances when addressing burnout
prevention among healthcare professionals. It is advised
to launch stress management and resilience programs
specifically designed for healthcare workers to effectively
navigate workplace stressors. Moreover, the introduction
of flexible working conditions is recommended to sup-
port professionals across different personal circumstances,
potentially including part-time roles and adaptable sched-
ules. There is also a call for specialized support for those
in high-stress areas or at greater risk of burnout, possibly
through peer support, mentorship, and mental health re-
sources. Conducting regular evaluations of burnout levels
will help in identifying and addressing trends and at-risk
groups, ensuring a healthier work environment.

The relationship between workload, specifically the per-
ception of insufficient time for patient care, and burnout
cannot be overstated. Participants reporting inadequate
time allocation for patients exhibited higher burnout levels,
underscoring the critical impact of workload management
on healthcare professionals’ well-being [9-12]. This finding
is particularly relevant in the context of Serbia’s healthcare
system, which, like many others, is grappling with resource
constraints and staffing shortages. Enhancing workforce
management strategies to better allocate time for patient
care is paramount. This could include adopting more effi-
cient patient scheduling systems, increasing the healthcare
workforce to reduce individual workload, and implement-
ing time management training for staff. These measures
could improve healthcare professionals’ well-being and
the overall quality of patient care within the constraints
of Serbia’s healthcare system.

Taken together, these findings support the view that
burnout among physicians cannot be explained solely by
either organizational or individual factors. While work-
place conditions such as workload and insufficient time
for patient care represent important external stressors,
individual personality characteristics appear to influence
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how physicians perceive, process, and cope with these
demands. Our results, therefore, suggest that burnout
develops through the interaction between organizational
pressures and individual vulnerability factors.

Our findings underscore the multifaceted nature of
burnout, revealing that personality traits significantly con-
tribute to the syndrome’s development, consistent with
prior research indicating the role of individual differences
in susceptibility to burnout [13-16, 21-24, 29]. Although
the regression model was statistically significant, the rela-
tively modest proportion of explained variance suggests
that burnout is a multifactorial phenomenon influenced by
numerous additional organizational, occupational, inter-
personal, and psychological factors that were not included
in the present model.

Furthermore, personality traits such as extraversion,
conscientiousness, and openness were found to be sig-
nificant predictors of burnout at work, highlighting the
role of individual differences in coping with occupational
stress. Interestingly, extraversion appeared to serve as a
protective factor against burnout [13, 16, 24, 29], which
aligns with previous studies suggesting that extraverted
individuals may possess better coping strategies and social
support mechanisms [13, 16, 30]. The finding that con-
scientiousness and openness positively predicted burnout
differs from part of the existing literature and may reflect
specific characteristics of the medical profession. Highly
conscientious physicians may demonstrate excessive re-
sponsibility, perfectionism, and increased emotional in-
vestment in patient care, which can contribute to chronic
occupational stress and exhaustion. Similarly, individuals
with higher openness may exhibit greater emotional sen-
sitivity, stronger engagement with complex interpersonal
situations, and heightened awareness of workplace dif-
ficulties, potentially increasing vulnerability to burnout
under prolonged occupational strain. Recognizing and
utilizing the inherent strengths associated with these
personality traits in the workplace can foster a more sup-
portive and adaptive environment, reducing the risk of
burnout among employees.

Limitations

The cross-sectional design limits our ability to infer causal-
ity between personality traits and burnout. Furthermore,
our reliance on self-report measures may introduce bias.
Future longitudinal studies are needed to explore these
relationships over time and to assess the impact of inter-
ventions aimed at reducing burnout among medical doc-
tors. Additionally, the use of online data collection may
have influenced sample representativeness, as participation
depended on voluntary response and access to digital plat-
forms, introducing the possibility of selection bias.

CONCLUSION

This study contributes to our understanding of burnout
among physicians and underscores the multifaceted nature
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of this phenomenon. Addressing burnout requires a ho-
listic approach that considers not only work-related fac-
tors but also individual characteristics and psychosocial
support systems. Future research could explore additional
factors contributing to burnout and evaluate the effective-
ness of targeted interventions in mitigating burnout risk
among healthcare professionals.
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KapaKkTepucTuKe IMYHOCTM M CUHAPOM M3rapakba Kog nekapa y Penybnuum Cpbuju

Matwa Yomuh', Muna Kapamar?, EHuc fapuni?, TatjaHa Kpctuh*, [iparaHa Patkosuh', HuHa bpkuh-JoBaHosuh*

Yuusep3auteT y HoBom Cagy, MeauumHckn dakyntet, Kategpa 3a ncuxujatpujy 1 ncuxonowky meguuuny, Hosu Cag, Cpbuja;
*Yuuep3utet y beorpapy, Gunosodcku pakyntet, Kateapa 3a ncuxonorujy, beorpag, Cpbuja;

3YHusepautet y HoBom Capy, MeanumHckn dakynter, Katenpa 3a drsnkanHy meguumHy u pexabunutaumjy, Hosu Cag, Cpbuja;
*YHnsep3auteT y HoBom Cagy, MepunumHckn dakyntet, Kategpa 3a ncuxonorujy, Hosu Cag, Cpbuja

CAMETAK

Yeoa/Unm CHapom n3rapatba je BULLIeAYMEH3VIOHATHN Mope-
mehaj Koju HapouuTo noraha 3gpaBcTBeHe pagHuKe. Kako ynora
VHAVBMIYaNHVX KapaKTEPUCTIKA, MOMYT OCOOMHA IMYHOCTH,
HUje [JOBOJBLHO UCTPaXeHa, LiWib MCTPaxiBatba 61o je aa ucnmta
NoBe3aHOCT KapaKTeprCTUKa IMYHOCTU, COLMOofeMOorpadpCKmx
ofpefHMLa 1 CMHAPOMa u3raparba mehy nekapvma 3anocrne-
HUM y Peny6nmum Cpbuju.

MeTope CnpoBefeHa je CTyamWja npeceka, OAHOCHO Kopena-
LIMOHO UcTpaxkunsatbe, 2024. rognHe Ha y30pKy ofi 304 nekapa
nyTem OHJajH YNMTHUKA. MprMereHm cy coumopemorpadeKi
YNUTHUK, cKpaheHa Bep3uja MHCTPyMeHTa ,Bennkimx net nnyc
naBa“ v pagHa nofckana KoneHxareHCKor ynuTHrKa n3rapama.
lMopaum cy aHanM3npaHy NPMMEHOM AECKPUMTHBHE CTAaTUCTHKE,
t-TecTa v IMHeapHe perpecuje.

Pe3syntatu Huje ytBpheHa cTaTMCcTMUKM 3HavajHa pasnvka y
HVBOY M3rapatba n3mehy mMylukapaua 1 xeHa (p = 0,958), Hutu y
3aBUCHOCTY o 06yKe U3 KOMYHUKaLIMOHUX BeluTuHa (p = 0,214).

Mnak, yuecH1uym Koju cy n3jasunm fa Hemajy AOBO/bHO BpeMeHa
3a pag ca 6onecHMLMMa 1Manu Cy 3HauajHO BULLIM HWBO M3ra-
pamba (p < 0,001). AHanu3a NMHeapHe perpecuje nokasana je
[Ja eKcTpaBep3uja HeraTnBHo npefBuha nsrapatbe (8 = -0,24,
p =0,003), nok cy caBecHocT (8=0,21, p = 0,002) u OTBOPEHOCT
(8=0,12, p = 0,024) no3uTnBHY NpeaukTopu. Mogen je 61o
CTaTUCTMYKM 3HayajaH (R = 0,307, F(5, 298) = 6,18, p < 0,001) n
o6jalraBao je 9,4% BapujaHce U3rapata.

3akmpyuak EkcTpaBep3uja ce mokasana Kao 3alTuTHU GakTop
o[} CMHAPOMa U3rapakba, oK Cy BULUE BPeLHOCTY CaBeCHOCT
1 OTBOPEHOCTU MOBE3aHe Ca U3pakeHWjuM nsraparem. OBu
Hanasu yKasyjy Ha 3Hauaj 0cobrHa IMYHOCTU Kao BynHepabumn-
Hor dpakTopa 3a U3rapame v Harnawasajy notTpedy 3a umsba-
HOM MOAPLLKOM JieKapuMa Kpo3 crielypruHe MHTEPBEHLMjCKe
nporpame.

KrmbyuHe peun: npodpecroHanHy CTpec; KapakTepUCTUKe Y-
HOCTV; 38PaBCTBEHMN PAaAHULY; MCUXOJOLIKA OTNOPHOCT
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SUMMARY

Introduction/Objective This study aimed to examine job satisfaction among healthcare professionals
in public hospitals in Belgrade, Serbia, and to identify its underlying dimensions using exploratory fac-
tor analysis.

Methods A cross-sectional study was conducted using a standardized job satisfaction questionnaire
developed according to the methodology of the Institute of Public Health of Serbia. The analysis included
6899 healthcare professionals, categorized into two groups according to educational level: those with a
university degree and those with secondary school or college education. Descriptive statistics, Student’s
t-test, x° test, and exploratory factor analysis were applied.

Results Healthcare professionals with a university degree reported significantly higher satisfaction than
those with secondary school or college education across the analyzed domains. The highest satisfaction
scores were observed for collaboration with colleagues and superiors, whereas salary was the lowest-rated
item in both groups. Exploratory factor analysis identified three dimensions of job satisfaction: “Organi-
zational Culture and Personal Development’, “Working Conditions,’ and “Workplace Change Intention.”
Conclusion Job satisfaction among healthcare professionals in Belgrade public hospitals was multidi-
mensional and differed according to educational background. The findings indicate that interpersonal
collaboration was among the most positively evaluated aspects of work, whereas salary and other work-
ing conditions represented important sources of dissatisfaction. The identified factor structure provides
exploratory evidence for further research and more detailed organizational assessment of job satisfaction

in healthcare settings.

Keywords: professional satisfaction; professional development; professional communication

INTRODUCTION

Over the past three decades, research has con-
sistently shown that employees represent one
of the most important resources in any orga-
nization, and that their job satisfaction directly
affects performance, motivation, and commit-
ment to meeting organizational expectations.
Motivated and satisfied employees contribute to
continuous quality improvement, make better
use of their knowledge and skills, share exper-
tise with colleagues, and actively participate in
improving the quality of their work [1-4].

In healthcare institutions, healthcare pro-
fessionals play a particularly important role, as
they are a key determinant of patients’ percep-
tions of the quality of care received and of the
extent to which services meet their expecta-
tions [5].

Previous studies have shown that job sat-
isfaction and motivation among healthcare
professionals are influenced by a wide range
of individual (gender, age, marital status, oc-
cupation, level of education, years of work ex-
perience, managerial position), organizational

(autonomy at work, opportunities for career
advancement, interpersonal relationships), and
external factors (economic conditions, broader
social circumstances, and family obligations).
Healthcare managers should recognize and
understand these factors in order to manage
human resources effectively [6-10].

Several recent studies have examined the
dimensionality of job satisfaction instruments
using exploratory factor analysis in the con-
text of healthcare professionals’ job satisfaction
[10-12]. Munir and Rahman found that job
satisfaction consisted of four factors: salary, co-
worker support, managerial support, and career
development [11]. Another study identified six
factors: benefits and salary, management atti-
tude, supervision, communication, nature of
work, and colleagues’ support [12]. These find-
ings suggest that financial compensation may
represent an independent dimension of job
satisfaction among healthcare professionals. In
contrast, Lorber and Skela Savi¢ reported that
salary was not an independent factor, but rather
a component of a broader motivational factor
[10]. These inconsistent findings indicate that
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the structure of job satisfaction may vary across healthcare
systems, professional groups, and organizational contexts.

Physicians have a particularly important role in health-
care management because they directly influence patient
care, clinical decision-making, and team dynamics [13].
Given the increasing complexity of healthcare environ-
ments and changing workforce expectations, it is impor-
tant to understand differences in job satisfaction across
professional roles, leadership responsibilities, and educa-
tional backgrounds.

Therefore, the aim of this study was to examine the
multidimensional structure of job satisfaction among
healthcare professionals in public hospitals in Belgrade,
Serbia, using exploratory factor analysis and to analyze
differences in job satisfaction according to professional
role and educational level.

METHODS

This study was based on a secondary analysis of data ob-
tained from a job satisfaction survey conducted according
to the methodology of the Institute of Public Health of
Serbia [14]. A cross-sectional study design was used, and
employee satisfaction was assessed at a single point in time
on the survey day. Data entry from the completed survey
forms was performed at the Institute of Public Health in
Belgrade [15]. For the purposes of the present study, only
questionnaires completed and returned by healthcare pro-
fessionals were included in the analysis.

Healthcare professionals were divided into two groups
according to their educational level. The first group con-
sisted of healthcare professionals with a university degree,
including doctors, dentists, and pharmacists, hereinafter
referred to as HPUD. The second group consisted of
healthcare professionals with secondary school or college
education, including nurses and healthcare technicians,
hereinafter referred to as HPSEC.

The questionnaire consisted of 24 closed-ended ques-
tions covering the general characteristics of healthcare
professionals, including gender, age group, occupation,
managerial position, participation in teaching, and engage-
ment in private practice. The questionnaire also assessed
working conditions, opportunities for professional devel-
opment, relationships with superiors, collaboration with
colleagues, perceived patient attitudes toward employees,
overall job satisfaction, and intention to change jobs.

Respondents rated their satisfaction on a five-point
Likert scale, where 1 indicated “very dissatisfied,” 2 “dissat-
isfied,” 3 “neither satisfied nor dissatisfied,” 4 “satisfied,” and
5 “very satistied.” In the analysis, responses rated 4 or 5 were
considered to indicate satisfaction with the investigated
variable, whereas responses rated 1 or 2 were considered to
indicate dissatisfaction. Responses rated 3 were treated as
neutral, indicating neither satisfaction nor dissatisfaction.

Descriptive statistics were used to describe the study
population. Differences between groups were analyzed us-
ing Student’s t-test for continuous variables and the chi-
square test for categorical variables. Exploratory factor

Kuburovi¢ B. N. et al.

analysis was performed to identify the underlying dimen-
sions of job satisfaction. Items with negative loadings were
interpreted according to the direction of the original cod-
ing. Prior to factor extraction, the suitability of the data for
factor analysis was assessed using the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy and Bartlett’s test
of sphericity.

Principal component analysis was used as the extrac-
tion method, followed by Varimax rotation with Kaiser
normalization. Factors were retained based on eigenval-
ues greater than 1 and the interpretability of the extracted
factor structure. For each retained factor, the eigenvalue,
percentage of explained variance, and cumulative percent-
age of explained variance were reported. For all statistical
tests, the level of significance was set at a = 0.05. Statistical
analysis was performed using IBM SPSS Statistics, Version
21.0 (IBM Corp., Armonk, NY, USA).

Ethics: The study protocol was approved by the Ethics
Committee of the City Institute for Public Health, Belgrade
(No. 59/1 V-2, January 26, 2026).

RESULTS

On the day of the survey, 13,384 employees were present at
work, and 11,689 questionnaires were distributed. A total
of 9,236 questionnaires were completed and returned, cor-
responding to a response rate of 79%. The present study in-
cluded 6,899 healthcare professionals, representing 74.7%
of all respondents who returned completed questionnaires
in the participating healthcare institutions [15].

Among the 6,899 healthcare professionals included in
the analysis, 5,202 were nurses and healthcare technicians,
1,568 were doctors, 68 were pharmacists, and 63 were
dentists. The characteristics of healthcare professionals
according to educational level and gender are presented
in Table 1.

Among HPUD, no statistically significant gender dif-
ferences were observed in age distribution or managerial
position. However, male HPUD were significantly more
likely to be involved in academic teaching and to have
an additional healthcare job in the private sector. Among
HPSEG, statistically significant gender differences were ob-
served for age distribution, managerial position, participa-
tion in teaching, and additional work in the private sector.

Mean satisfaction scores related to professional relation-
ships, communication, and career development opportuni-
ties are presented in Table 2.

HPUD reported significantly higher satisfaction scores
than HPSEC for all analyzed items. These included the
ability to apply knowledge and skills at work, recognition
and evaluation of work, collaboration with colleagues, col-
laboration with superiors, opportunities for professional
development and continuing medical education, receiving
clear instructions regarding job expectations, and the abil-
ity to present ideas to superiors.

Mean satisfaction scores related to organization and
working conditions are presented in Table 3.
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Table 1. Characteristics of healthcare professionals according to educational level

and gender (percentages)

with secondary school or college education.

The analysis identified three factors in both

Variable ' : ‘ Male | Female | Total | x* | p groups: “Organizational Culture and Personal
Healthcare professionals with a university degree Development”, “Working Conditions”, and
Less than 35 17.7% 17.5% 17.6% | 0.009 p== 0.05 “Workplace Change Intention” (Tables 4 and 5)
— 0, 0, 0/
Age 35-54 37.7% | 8% | 57.9% Overall, the factor structure was broadly
More than 55 | 24.6% | 24.5% | 24.5% imilar in th d . 1 1
- Yes 32% | 275% | 29.2% 38 =005 similar in the two educational groups, al-
Managerial : - . p=™ though some differences were observed in the
position No 68% 72.5% | 70.8% . T . .
loading of individual items. In particular, pa-
. Yes 36.5% | 26.1% | 30.3% | 11.9 | p<0.01 . .
Academic career No 535% | 739% | 69.7% tient perception of the employee appeared to
. 0 . 0 . 0
be more closely related to working conditions
Additional Yes 44.5% | 355% | 39% | 7.9 |p<0.05 Y , &
healthcare job in . . . among HPUD, whereas in the HPSEC group
the private sector No 33.5% | 64.5% | 61% it showed a weaker and more complex asso-
Health professionals with secondary education and college degree ciation with the first factor, “Organizational
Healthcare Culture and Personal Development.”
Lessthan 35 | 42.7% | 25.9% | 28.2% | 93.1 | p<0.05
Age 35-54 46.1% | 60.6% | 58.6%
More than 55 | 11.2% | 13.5% | 13.2% DISCUSSION
Managerial Yes 10.3% 13.4% 12.8% 7.9 p <0.01
position No 89.7% | 86.6% | 87.2% Healthcare professionals in public hospitals
Academic career Yes 4'8()? 2'6()? 2'9020 48 | p=005| jp Belgrade are most satisfied with direct
— No 95.2% | 974% | 97.1% collaboration with colleagues and superiors,
ﬁgglttrﬁg?eljob in Yes 30% | 16.1% | 18% | 375 | p<0.05 which is a critical motivational factor influ-
the private sector No 70% | 83.9% | 82% encing the quality of services and patient

¥ test value, p value

HPUD reported significantly higher satisfaction scores
for equipment, available time for job tasks, time available
for patient interaction, autonomy in job performance,
salary, and management quality and organizational work
structure. The largest difference between the two groups
was observed for autonomy in job performance.

Exploratory factor analysis was conducted separately for
healthcare professionals with a university degree and those

Table 2. Satisfaction with professional relationships, communication,
and career development opportunities among healthcare profession-

als in Belgrade public hospitals

Variable Education N Mean SD tp

HPUD 1665 3.7 1.1

g5 10.1%
HPSEC 5088 34 1.1
HPUD 1674 34 1.3

a6 11.2%
HPSEC 5128 3 1.2
HPUD 1676 1

q7 6.5%
HPSEC 5123 3.8 1
HPUD 1669 3.9 1.1

q8 9.5*%
HPSEC 5113 3.6 1.1
HPUD 1666 3.5 1.2

q10 8.4*
HPSEC 5080 3.2 1.2
HPUD 1675 3.6 1.1

q13 8.9%
HPSEC 5133 33 1.1
HPUD 1675 3.7 1.2

ql4 13.2%
HPSEC 5131 3.2 1.2

HPUD - healthcare professionals with a university degree; HPSEC - healthcare
professionals with secondary education or college degree; g5 - ability to apply
knowledge and skills at work; g6 - recognition and evaluation of work;

g7 - collaboration with colleagues; g8 - collaboration with superiors;

q10 - opportunities for professional development/continuing education
(CME); 913 - receiving clear instructions regarding job expectations;

q14 - ability to express ideas to superiors; t — Student'’s t-test value;

SD - standard deviation;

*p < 0.001
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safety [16]. However, work motivation can
be adversely affected by conflicts among col-
leagues. Studies from Australia, Canada, and
New Zealand highlight increasing conflict among nursing
staff, particularly new nurses, which often leads to higher
turnover rates and a willingness to leave the job [17].

Assertive communication training has been shown to
improve communication skills, enhance mutual respect,
and mitigate conflicts. Assertiveness involves honest, di-
rect communication that respects the rights and feelings of
others, which is crucial in minimizing workplace conflicts
and fostering a positive work environment [17]. Nurses,
compared to doctors, often face less autonomy, receive less
support, and are more frequently exposed to workplace
violence and injuries [18].

In our study, nurses and healthcare technicians were par-
ticularly less satisfied with opportunities for professional

Table 3. Satisfaction with organization and working conditions among
healthcare professionals in Belgrade public hospitals

Variable Education N Mean SD tp

HPUD 1685 33 1.2

a1 4.3%
HPSEC 5146 3.1 1.1
HPUD 1685 3.4 1.1

a2 7.4%
HPSEC 5141 3.2 1.1
HPUD 1587 33 1.2

a3 6.5%
HPSEC 4824 3.1 1.1
HPUD 1662 3.8 1.1

g4 19.9%
HPSEC 5039 3.2 1.1
HPUD 1675 2.7 1.2

qi 11.3%
HPSEC 5121 23 1.1
HPUD 1659 34 1.2

q12 9.9%
HPSEC 5087 3.1 1.2

g1 - equipment; g2 - available time for job tasks; 3 - time available
for patient interaction; g4 — autonomy in job performance; q11 - salary;
g12 - management quality and organizational work structure;

t - Student’s t-test value; SD - standard deviation; *p < 0.01
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Table 4. Factor analysis of responses among healthcare professionals with a

university degree

Item Factor loading
Organizational
c?JIture and Wor!(ing Wcohrla(glgaece
personal conditions intention
development
ql14 0.814 0.218 -0.14
q5 0.803 0.366
q8 0.8 0.137 -0.14
q13 0.755 0.405
g4 0.745 0.202 0.287
q12 0.74 0.366 -0.21
g6 0.711 0.466
q7 0.688
q10 0.621 0.464
q2 0.201 0.789 0.178
q3 0.266 0.763 0.191
q15 -0.663 0.272
q9 0.183 0.619
ql16 -0.16 -0.558 0.468
ql1 0.385 0.51 -0.187
q1 0.367 0.501
q17 0.767
Factor Eigenvalue %e?(fp\{:;iréce Cumulative %
Working conditions 1.8 10.61 54.43
Workplace change intention 1.16 6.83 61.25

KMO = 0.866; Bartlett’s test of sphericity: x* = 3157, df =231, p < 0.001;
Extraction Method: Principal Component Analysis;
Rotation Method: Varimax with Kaiser Normalization;

g1 - equipment; g2 - available time for job tasks; g3 — time available for patient
interaction; g4 — autonomy in job performance; g5 - ability to apply knowledge and skills
at work; g6 - recognition and evaluation of work; q7 - collaboration with colleagues;

g8 - collaboration with superiors; q9 — patient perception of the employee; q10 -
opportunities for professional development/continuing education (CME); q11 - salary;
q12 - management quality and organizational work structure; q13 - receiving clear
instructions regarding job expectations; q14 - ability to express ideas to superiors; q15 —
stress level during work; q16 - satisfaction with the job compared with five years earlier;
q17 - workplace change intention

advancement, which suggests that career development
policies should be more clearly defined for this group. Only
27% of doctors, dentists, and pharmacists and 16.9% of
nurses and healthcare technicians expressed satisfaction
with their income. These findings indicate that financial
compensation remains an important source of dissatisfac-
tion among healthcare professionals. However, the factor
analysis showed that salary did not emerge as an inde-
pendent dimension of job satisfaction, but was instead
included within the broader “Working Conditions” fac-
tor. This finding is consistent with the results reported by
Lorber and Skela Savi¢, who found that salary was part of
a broader motivational factor rather than an independent
determinant of job satisfaction [10]. The factor analysis
provides additional insight into the structure of job sat-
isfaction. The first factor, “Organizational Culture and
Personal Development,” reflects higher-order aspects of
work, including respect, professional identity, communica-
tion, participation, and personal growth. In this sense, the
findings are compatible with Maslow’s hierarchy of needs,

Kuburovi¢ B. N. et al.

as they suggest that healthcare professionals’ job satis-
faction is determined not only by material conditions
but also by recognition, belonging, self-esteem, and
opportunities for self-actualization [19]. Nevertheless,
the present study did not test Maslow’s theory directly;
rather, the theory may provide one possible interpreta-
tive perspective for understanding why non-material
aspects of work are important for healthcare profes-
sionals’ job satisfaction.

The second factor, “Working Conditions,” reflects
the practical and organizational conditions under
which healthcare professionals perform their daily
work. The results suggest that dissatisfaction with sal-
ary should be interpreted together with other aspects of
working conditions, rather than as an isolated problem.
Therefore, managerial interventions should not focus
solely on financial incentives, but should also address
workload, staffing, equipment, time pressure, stress,
and work organization. The third factor, “Workplace
Change Intention,” was related to the intention to
change jobs. This dimension is particularly important
from the perspective of workforce planning and reten-
tion. Previous findings have shown that a consider-
able proportion of healthcare professionals consider
changing their workplace, moving to the private sector,
leaving healthcare, or working abroad [20, 21]. Such
intentions may reflect accumulated dissatisfaction
with working conditions, career opportunities, salary,
and organizational support. In this context, systematic
monitoring of health workforce mobility, timely re-
placement of personnel, and institutionalized transfer
of knowledge and skills from experienced workers to
younger colleagues are essential components of strate-
gic health workforce management [20, 21]. Compared
with findings from other settings, our results show
both similarities and differences. For example, a study
conducted in Chhattisgarh, India, also reported dis-
satisfaction with salary among healthcare professionals,
but unlike our study, it also found dissatisfaction with

interpersonal communication [22]. In contrast, healthcare
professionals in Belgrade hospitals reported relatively high
satisfaction with collaboration with colleagues and supe-
riors. Previous research has also emphasized that working
conditions and contextual factors are important determi-
nants of job satisfaction and willingness to remain in the
profession [23].

The findings of this study suggest several practical
implications that are directly related to the observed di-
mensions of job satisfaction. First, the results indicate that
healthcare institutions and relevant authorities should
systematically monitor job satisfaction among healthcare
professionals and use these data to identify areas requiring
organizational improvement.

Second, healthcare professionals with secondary school
or college education reported lower satisfaction than
healthcare professionals with a university degree across
several analyzed domains. Improving their job satisfaction
may require stronger support systems in the workplace,
clearer job descriptions, recognition of educational level
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Table 5. Factor analysis of responses among healthcare professionals with

secondary school or college education

did not participate could not be assessed, and non-
response bias cannot be excluded.

FactorLoading Another limitation is that the analysis was based
Item Organizational Working | Worklace on an existing job satisfaction questionnaire de-
culture and personal o change i . . .
development conditions |, o tion veloped for institutional monitoring purposes.
a8 0.839 0.166 Although this enabled the analysis of a large sample
q14 0.829 0307 of healthcare professionals, the questionnaire was
a4 0.723 0.393 not specifically designed to examine all potential de-
q7 0.716 terminants of job satisfaction in detail. For example,
a5 0.712 0.366 the present study could not fully assess the effects of
q13 0.701 0.401 workload intensity, administrative burden, private-
a6 0.693 0.498 sector engagement, family obligations, exposure to
q12 0.618 0.53 workplace violence, or specific sources of occupa-
q10 0.573 0.5 tional stress.
q9 0.406 0.308 -0.302 Future research should use more detailed and
q2 0.218 0.822 specifically designed instruments to examine how
a3 0.194 0.792 workload, stress, additional private work, work-life
q1 0.317 0.675 balance, and organizational support influence job
qi 0.27 0.641 satisfaction and motivation among healthcare profes-
q16 -0.279 -0.528 0282 sionals. Longitudinal studies would be particularly
q15 -0.2%4 -0.514 0248 useful for assessing changes in job satisfaction over
a1’ 0941 time and for examining whether dissatisfaction with
F ) % of Cumulative working conditions, salary, or career development
actor Eigenvalue variance % di he i . h 1ol
explained predicts the intention to change workplaces or to
Organizational leave the healthcare system. Additional research
culture and personal 8.13 47.83 47.83 should also focus on nurses and healthcare techni-
development cians, given that this group reported lower satisfac-
Working conditions 1.23 7.25 55.08 tion across several domains.
mﬁﬁ'ﬁe change 1.02 6.02 61.1

KMO = 0.868; Bartlett’s test of sphericity: x* = 8613, df = 231, p < 0.001;
Extraction Method: Principal Component Analysis;
Rotation Method: Varimax with Kaiser Normalization;

q1 - equipment; g2 - available time for job tasks; g3 - time available for patient
interaction; g4 — autonomy in job performance; g5 - ability to apply knowledge

and skills at work; g6 - recognition and evaluation of work; q7 - collaboration

with colleagues; q8 - collaboration with superiors; q9 - patient perception of the
employee; q10 - opportunities for professional development/continuing education
(CME); q11 - salary; q12 - management quality and organizational work structure;
q13 - receiving clear instructions regarding job expectations; q14 - ability to express
ideas to superiors; q15 - stress level during work; q16 - satisfaction with the job

compared with five years earlier; q17 - workplace change intention

and professional competencies, opportunities for career
development, autonomy within the scope of practice, and
support in demanding clinical settings (such as intensive
care, transplant units, geriatric departments, emergency
departments). Third, the identification of “Workplace
Change Intention” as a separate factor suggests that the
intention to change workplaces should be monitored as
an important indicator of potential workforce instability.

Limitations and future research

Several limitations of this study should be acknowledged.
First, the cross-sectional design does not allow causal re-
lationships to be established between the analyzed factors
and job satisfaction. Second, the study was based on self-
reported questionnaire data, which may be influenced by
subjective interpretation, response bias, and social desir-
ability bias. Third, participation in the survey was volun-
tary; therefore, the views of healthcare professionals who
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CONCLUSION

Healthcare professionals reported the highest levels
of satisfaction with collaboration with colleagues and
superiors, suggesting that interpersonal relationships
represent an important strength of the hospital work
environment. In contrast, salary was the lowest-rated
aspect of job satisfaction in both educational groups.
However, factor analysis showed that salary was part
of the broader “Working Conditions” factor rather
than an independent dimension, indicating that financial
dissatisfaction should be interpreted together with other
aspects of the work environment, such as workload, equip-
ment, available time for patient care, stress, and work or-
ganization.

The identification of “Workplace Change Intention”
as a separate factor indicates that the intention to change
workplaces represents a distinct aspect of job satisfaction in
this sample. The findings provide descriptive and explor-
atory evidence on the structure of job satisfaction among
healthcare professionals in Belgrade public hospitals and
may serve as a basis for further research and more targeted
organizational assessment.

Opverall, the findings suggest that improving job satis-
faction in hospital settings requires a multidimensional
approach that addresses working conditions, professional
development, recognition, communication, and retention,
while preserving the positive aspects of organizational cul-
ture and interpersonal collaboration.
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CTpykTypa daKTopa 3a40B0/bCTBA NOC/IOM Mehy 34paBCTBEHUM PagHULMMA Y

Ap*KaBHUM 6onHMUama y beorpaay, Cpbuja

HuHa B. Kybyposuh', Benumup eguh?, Hukona Kybyposuh?, Cnasuiua hypuumh?

IHCTUTYT 3a 3APaBCTBEHY 3alTUTY Majke 1 Aeteta Cpbuje, [p BykaH Yynuh', Beorpag, Cpbuja;
“(DakynTeT 3a MHPOPMALIMOHE TEXHONOTUje U UHXerepcTBO, beorpaa, Cpbuja;

*YHusepautet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja;

*YHuBep3uTeT y baroj Jlyumn, MeguumHckmn dakyntet, barba Jlyka, Peny6nuka Cpncka, bocHa 1 XepuierosuHa

CAMETAK

YBog/Uum Linm cTyamje 6uo je aa ncnuta 3agoBosbCTBO NO-
cnom mebhy 3apaBCTBEHUM NpodecmoHanynuma y ApKaBHUM
6onHnuama y beorpagy, y Cpbuju, n fa naeHTnduKyje ocHoBHe
OUMeH3Vje 3a10Bo/bCTBa Kopulwherem ekcrnnopaTteHe dak-
TOpCKe aHanu3e.

Metoae CnipoBeaeHa je cTyauja npeceka Kopuvwherem CTaH-
JapAv30BaHOr YNUTHMKa MIHCTUTYTa 3a jaBHO 3apaBibe Cpbuje.
Y30pak je 06yxBaTrio 6899 30paBCTBEHUX NpodecnoHanala
13 Ap>kaBHKX 6onHWLa y beorpaay, KateropucaHux y aBe rpy-
e Ha OCHOBY HIBOa 06Pa30Bakba, U TO: Ca YHUBEP3UTETCKNM
06pa3oBakbeM, 1 Ca CPEAHOM 1 BUCOKOM CTPYKOBHOM LLKOJIOM.
MpumerbeHe Cy AecKpUNTUBHE CTaTUCTYKe aHanu3e, CTyaeH-
TOB t-TECT, TECT X% Kao 1 eKCNIopaTBHa GaKTopCKa aHanu3a.

Pe3ynTtaTtm YoueHe cy 3HauajHe pa3nuKke y 3a0BO/bCTBY MO-
cnom nsmehy fBe rpyne, Npu Yemy Cy 34PaBCTBEHN Npodecrio-
HanLm ca yH1BEep3nUTETCKUM 06pa3oBarbem 6unu 3af0BOsbHYjM
y CBMM aHanu3vpaHum foMeHrma. Micnutanuum cy bunu Hajsa-
[0BOJbHUjW MeDYTbyCKMM OBHOCMMA, CapafboM ca Kornerama u
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NpeTnocTaB/ibEHNMA, JOK Cy NiaTa U YCII0BM paga bunm rasHu
pasnosun He3afoBObLCTBA Y 06e rpyne. EkcrnnopatrisHa dpakTop-
CKa aHanu3a je uaeHTdUKoBana TPy AYMeH3mje 3a40BOSbCTBA
nocsiom: (1) opraHv3aLunoHy KynTypy v IYHM pa3Boj, (2) ycnose
paga 1 (3) Hamepy 3a NpomMeHy nocna.

3aK/py4aK 3a0BO/bCTBO NOC/IOM MeDy 3ApaBCTBEHNM NPO-
decroHanumma y fpxasHum 6onHmuama y beorpagy 6uno je
BULLIEUMEH3MOHAHO 1 Pa3NKOBaIO Ce y 3aBUCHOCTU Off HU-
Boa obpa3oBarba. Pe3yntaTv nokasyjy fa cy capaftba ca Kone-
rama 1 NpeTnocTaB/beHNMMa, Kao 1 MehyrbyacKM ogHOCK, Gunn
HajNo3UTNBHWje OLieHeHM acneKTy 3a0BOSbCTBA NOC/IOM, A0K
Cy nnaTa 1 pyrv ycrosu paga npefctas/banu BaxHe nssope
He3apoBosbCTBA. ViaeHTPMKOBaHa paKTOpCKa CTPYKTypa npy-
Xa UCTpaXmBayKe AoKase 3a Aarba UCTPaXKMBakba 1 AeTarbHUjy
opraH13aLMoHy NPOoLieHy 3a[J0BO/bCTBa NOC/OM Y 3[1paBCTBe-
HVIM yCTaHOBaMma.

KrbyuHe peun: 3a10BO/bCTBO NOCIOM; MPOdeCoHanHN pa3eoj;
npodecroHanHa KoMyH1KaLuja
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A case report of successful pregnancy after radical
trachelectomy
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SUMMARY

Introduction Cervical cancer, as a global health problem, is most commonly associated with HPV infec-
tion. The incidence is rising among women of reproductive age. The challenge is that standard treatment
is radical hysterectomy that remains a serious problem for women who still wish to conceive. Fertility-
sparing surgery is possible in strictly controlled cases, but pregnancy afterwards is still an issue.

Case outline A 32-year-old, nulliparous patient with a diagnosis of early-stage invasive squamous cell
cervical cancer is presented. After evaluation and only after selection criteria were met, radical abdominal
trachelectomy with pelvic lymph node dissection was performed. Final histological diagnosis revealed that
cancer infiltrated the entire depth of the specimen, with malignant cells present at the lateral resection
margin. Radical hysterectomy was indicated, but the patient refused. After a year, the patient conceived
spontaneously and had a successful pregnancy.

Conclusion The fertility-sparing treatment for early-stage cervical cancer is an oncologically safe option
in carefully selected patients. The pregnancy afterwards remains high risk and needs close follow-up to
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optimize both maternal and fetal outcomes.

Keywords: cervical cancer; fertility-sparing treatment; pregnancy

INTRODUCTION

Cervical cancer is a global health problem,
and although the incidence varies across the
world, it is the most common cause of death in
this part of Europe [1]. It is primarily associ-
ated with HPV infection and its global burden
arises from differences in prevalence of on-
cogenic subtypes and inequalities in screen-
ing and treatment [2]. Standard treatment
for early-stage disease is radical hysterectomy
that remains a serious problem for women of
reproductive age who still wish to conceive.
Given the issues of rising incidence of cervi-
cal cancer among younger women, delayed
childbearing, and declining quality of life after
radical surgery, in recent years, a few fertility-
sparing guidelines, by relevant gynecological
and oncological societies, have been published
[3, 4, 5]. Fertility-sparing treatments for gyne-
cological malignancies are possible in selected
cases, enabling women to keep reproductive
organs and their function with no reduction
in survival rate compared with standard radical
treatment [3]. Depending on clinical and radio-
logical staging, possible conservative options
for cervical cancer treatment are cold-knife
conization, simple and radical trachelectomy.
However, pregnancy afterwards is still an
issue. The rate of successful pregnancies after
fertility-sparing treatment is lower than in the
general population [6]. Studies show promis-
ing rates of spontaneous conception, but due

to complications of surgical treatment, as well
as patient’s characteristics, assisted reproduc-
tive treatments may be indicated [7]. Even after
successful conception, common adverse events
after fertility-sparing treatment for cervical
cancer are first- and second-trimester miscar-
riage, preterm labor and prematurity [8].

Managing malignancy while considering the
patient’s future reproductive wishes and pos-
sible pregnancy after cancer treatment requires
a meticulous, multidisciplinary approach to
provide comprehensive oncological, obstetric,
neonatal, and psychological care.

CASE REPORT

A 32-year-old nulliparous patient was initially
evaluated by the Clinic’s Cancer Board with a
diagnosis of squamous-cell invasive cervical
cancer (G2, NG2, without lymphovascular in-
vasion) after a cold-knife conization with a posi-
tive apical margin. Further standard evaluation
for staging included abdominal and pelvic MRI
and chest X-ray. Also, expert histological revi-
sion was performed, confirming the previous
histological diagnosis. Based on the radiological
imaging and histological report, the disease was
staged IB1. Taking into consideration the young
age of the patient, previous reproductive history,
desire to conceive, and only after the selection
criteria were met, the final decision of the Board
was to perform radical abdominal trachelectomy
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with pelvic lymph node dissection. During the operation,
so-called ex tempore biopsies of the apical portion of the
cervix, a slice biopsy of the isthmic portion, and the pelvic
lymph nodes had to be examined and found negative for
malignancy before the operation could proceed. In this case,
ex tempore analysis reported free margins, so radical trach-
electomy with pelvic lymphadenectomy was done. However,
final histological diagnosis revealed moderately differen-
tiated (G2) squamous-cell cervical cancer with 10 mm of
stromal infiltration and positive lymphovascular invasion.
The final report stated that squamous-cell cervical cancer
was present at the lateral resection margin of the cervix.
There was no infiltration of the parametria and pelvic lymph
nodes were negative. Considering the negative prognostic
parameters (depth of infiltration, lymphovascular invasion,
and positive resection margins), the Board suggested simple
hysterectomy, which the patient refused. First pelvic MRI at
six months after surgery did not show any signs of disease
progression. The patient conceived spontaneously one year
after the surgery. Except for gestational diabetes, the preg-
nancy was otherwise unremarkable. The patient delivered
a healthy term infant weighing 3200 g by Cesarean section,
with an Apgar score of 9/10. At one and six months after
delivery, no progression of disease was noted.

Ethics: According to the journal’s position on issues in-
volving ethical publication, the written consent for publi-
cation of this article has been obtained from the patient.

DISCUSSION

Fertility-sparing surgery is nowadays an important strat-
egy in cancer treatment because an increasing number
of women under 45 years of age survive malignancy [9].
One-fifth of diagnosed cases occur among young adults
under 39 years [10]. This case of a 32-year-old nulliparous
woman draws attention to the rising incidence of cervi-
cal cancer among young women who have not completed
childbearing. Hence, regular Papanicolaou screening gives
the opportunity to diagnose the disease in early stages
when fertility-sparing treatment is possible. According
to the guidelines, preserving fertility is recommended in
young patients up to 45 years of age and up to the FIGO
stage IB1 [5]. Certain selection criteria are to be fulfilled
for fertility-sparing management, including tumor size,
depth of invasion, distance between cranial edge of tumor
and internal cervical orifice, as well as local spread and
lymph node involvement [3].

Only stage IA1 is treated with less invasive surgery -
conization of the cervix. Radical trachelectomy, which in-
cludes removal of the cervix with surrounding parametrium
and upper vagina, as well as pelvic lymphadenectomy, is
reserved for FIGO stages IA2-1B1 [3]. Fertility-sparing
treatment could be considered in stage IB2 in selected cases
[4]. The reason why trachelectomy is acceptable in young
women under strict conditions is because it is oncologically
safe, meaning that the oncological outcome is similar to
the standard radical treatment in which the entire uterus is
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removed [3, 4]. Results from the study by Siegler et al. [11]
that analyzed 36 patients after simple trachelectomy showed
no recurrence of disease after a mean follow-up of 7.5 years.
The systematic review by Morice et al. [12] showed that
the recurrence rate after abdominal radical trachelectomy
was 2.4%. Another systematic review including 29 studies
on cervical cancer involving 2432 patients showed that 28
(3.6%) patients had recurrent disease and six (0.8%) died
of disease during a median follow-up of 53 months [9].
More recurrences occurred in patients with FIGO stage
IB1 (3.1%) and IB2 (5.6%) disease than in patients with
FIGO stage IA1 (0.2%) and IA2 (0.7%) disease [9]. In stage
IB2 disease, the lower rate of recurrence is observed after
radical trachelectomy via an abdominal approach and the
highest recurrence rate is observed after neoadjuvant che-
motherapy and conservative surgery [12]. These promising
results in terms of disease-free survival rates are shifting
the perspective from oncologic treatment toward quality
of life and pregnancy [9, 13]. The short follow-up period
represents a limitation of this case, as longer surveillance is
required for definitive evaluation of oncological outcome.

Oncological outcomes are well reported, and fertility-
sparing surgery is clearly recommended in selected pa-
tients, but the data on pregnancy outcomes are limited and
inconsistently reported [9]. This highlights the importance
of reporting a term pregnancy after trachelectomy.

As mentioned, the reason why trachelectomy is per-
formed in the first place is to preserve the uterus and re-
productive function in order to enable an uncomplicated
term pregnancy [14]. Unfortunately, the rate of pregnancy
is lower than in the general population. A possible medi-
cal reason is that the procedure can leave scarring in the
uterine isthmus, which may impede sperm passage into
the uterine cavity. In addition, malignancy may affect
the woman’s mental health, her fertility and desire for
offspring. Moreover, adjuvant chemotherapy and radio-
therapy affect ovarian reserve. Most studies show that few
patients attempted to conceive [15].

An additional reason for the lower rate of pregnancy
could be the age of these patients. The fertility rate declines
with age, especially after the age of 35. One systematic re-
view showed that 45.4% required infertility treatment after
surgery, emphasizing the importance of IVF procedures
[15]. The reported pregnancy rates after ART ranged 36-
42% [15]. According to Okugawa et al. [16], 49% (112/230)
of the patients attempted to conceive after trachelectomy,
with a pregnancy rate of 41%. Twenty percent of those
patients conceived spontaneously [16]. In the study analyz-
ing oncological and reproductive outcomes in 471 patients
with radical vaginal trachelectomy, the fertility rate was
higher, at 73% [17]. In our case, the 32-year-old patient
conceived spontaneously only one year after the operation.

After successful conception, these pregnancies are at
risk of miscarriage and second-trimester pregnancy loss
[18]. According to data, the incidence of first-trimester
miscarriage, which is 16%, is no different from that in the
general population. In contrast, second-trimester preg-
nancy loss is almost twice as high as in the general popula-
tion, 7% vs. 4%, due to incompetence of the lower uterine
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segment, infection, and premature prelabor rupture of
membranes. The difference in risk between the trimesters
could be explained by the fact that second-trimester loss is
more strongly influenced by cervical factors and infection
than first-trimester loss.

Preterm labor and intensive care unit stays are also more
frequent among pregnant women with previous trachelec-
tomy [19]. Even in the study by Kohler et al. [18], which
reported a high pregnancy rate, 43% of pregnancies were
preterm. On the other hand, some studies show an ex-
ceptional term-pregnancy rate, such as the results from
two oncological centers where 16/36 (44.5%) patients
achieved pregnancy and all pregnancies reached term
[11]. Prematurity is a major problem mainly because of
sequelae that can lead to lifelong disability. There is no
strict recommendation in terms of prevention of infection
and preterm delivery. In this case, the patient delivered a
healthy term infant.

According to the Serbian national guideline for nor-
mal pregnancy, urinalysis is routinely performed in each
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TpyaHoha HaKOH paguKanHe TpaxenekTommje — NpuKas 6onecHuKa

WBaHa Jluknh Jlahesuh'? KatapuHa CredpaHoBuh'?, AnekcaHapa benecnun', Hukona Jlahesuh?, Credan [yranuh'>
'YHBEp3UTETCKM KNMHUYKM LieHTap Cpbuje, KnuHuKa 3a ruHeKonorujy 1 akywwepctso, beorpag, Cpbuja;

%Ynueep3utet y beorpapy, MeanunHcku gakynter, beorpag, Cpbuja;

YHnBep3uTeTCKI KNUHUYKK LieHTap Cpbuje, KnuHuka 3a yponorujy, beorpaa, Cpbuja

CAMETAK

YBop KapuuHom rpnuha matepuue, Kao rnobanHu 3gpaBcTBe-
HW Npobnem, Hajuelwhe je noBe3aH ca MHPEKLIMjOM XyMaHUM
nanunoma supycom (XMB). C 0631pom Ha To Aa Herosa yue-
cTanoct pacte mehy xeHama penpoayKTBHOT 063, Npobnem
npeAcTaB/ba CTaHAAPAHU BUA Nleyetba Koju noApasymeBsa pa-
IVKanHy xuctepektomujy. To ocTaje 036usbaH Npobnem 3a eHe
Koje 1 parbe xene fa octBape TpyaHohy. MowwTeaHo XMpypLUKO
neyvetbe je Moryhe y CTPOro KOHTPOIMCaHVM YC/IOBMMA, au
TpyaHoha HaKoH Tora 1 farbe NpefcTaBsba 13a30B.

Mpukas 6onecHuka lMNpeacTaBibeH je cyyaj 32-roguiltbe
6onecHuLe, Koja 1o Taaa Huje pahana, ca AnjarHo30M VHBa-
3UBHOTI CKBaMoLleNlynapHor KapuuHoma rpavha matepuue.
HakoH nax/brBe eBanyauuje NCNyHEHN Cy KPUTEPUjyMM 3a
nowTefHV TPETMaH Te je ypaheHa pagvkanHa abgomuHanHa

Srp Arh Celok Lek. 2026 Jul-Aug;154(7-8):452-455

TpaxesieKTOMMWja ca NenBMYHOM NMMPoHogeKkToMmjoM. Ko-
HayHa XM1CTONOLLKa AMjarHo3a je mokasana Aa je KapymHom
UHOURTPKCao ueny aebrwuHy rpavha u ga cy manurte henwje
NPUCYTHE Ha laTepanHoj UBULIA pecekuuje, Te je UHANKOBaHa
papvKanHa xuctepektomuja, Kojy je 6onecHuua ogbuna. HakoH
rofvHy fiaHa, bonecHyia je CNOHTaHO 3aTpyaHena v ycneauna
je ycnewHa TpygHoha.

3akibyuak Jleuerbe KapuuHoma rpnuha matepuue y paHom
CTazujymy y3 ouyBatbe MIoAHOCTY NPefCcTaB/ba OHKOMOLWKN 6e-
36eAHy onuujy KOA Naxsbreo ofabpaHux bonecHuua. TpyaHoha
HaKOH TOra OCTaje BUCOKOF pr3KKa 1 3axTeBa Na/b1BO Mpa-
hetbe Kako 61 ce ONTMI30BaNM NCXOANW U 33 MajKy U 3a GpeTyc.

KmbyuHe peun: pak rpnuha matepuue; neyere Koje Wwrean
Na04HOCT; TpyAHoha
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Superior vena cava syndrome associated
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paraneoplastic mechanism
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SUMMARY

Introduction Alveolar soft part sarcoma (ASPS) is an exceptionally rare soft tissue sarcoma, accounting
for less than 1% of all cases. It typically presents as an indolent, slow-growing, painless mass. Superior
vena cava (SVC) syndrome is usually caused by extraluminal compression from intrathoracic malignancies.
Case outline We report the case of a 53-year-old male who developed acute symptoms of SVC throm-
bosis. Imaging revealed extensive venous thrombosis without significant extrinsic venous compression.
The clinical findings mimicked classic SVC syndrome, yet the underlying mechanism was intraluminal
obstruction caused by thrombus formation. Histopathological evaluation confirmed the diagnosis of ASPS.
Conclusion To our knowledge, this is the first reported case of ASPS presenting with SVC syndrome
secondary to extensive thrombosis rather than compression. Although the underlying mechanism re-
mains uncertain, this case raises the possibility of a paraneoplastic mechanism. Awareness of this atypical
manifestation may facilitate earlier recognition and timely management in similar presentations.
Keywords: alveolar soft part sarcoma; superior vena cava syndrome; thrombosis; paraneoplastic; che-
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motherapy

INTRODUCTION

Alveolar soft part sarcoma (ASPS) is a rare
subtype of soft tissue sarcoma, constituting
less than 1% of all soft tissue sarcomas. It typi-
cally occurs in the lower extremities, head, and
neck, affecting mostly adolescents and young
adults aged 15-35 [1]. ASPS often metastasizes
late, primarily to the lungs, bones, and brain.
Despite its slow growth, prognosis is poor un-
less complete surgical resection is achieved. The
standard treatment is wide surgical excision,
and adjuvant radiotherapy is used if negative
margins are not possible. Systemic chemo-
therapy has limited effectiveness in managing
ASPS [1].

The aim of this report is to describe a rare
presentation of ASPS manifesting with supe-
rior vena cava (SVC) secondary to extensive
thrombosis and to discuss the possibility of an
underlying paraneoplastic mechanism.

CASE REPORT

We present the case of a 53-year-old male who
experienced sudden swelling of the face, neck,
and upper limbs, along with dyspnea. He had
no cough, hemoptysis, chest pain, or wheezing
but reported erythema and pruritus on his fore-
head, cheeks, and upper chest (Figure 1). One
week later, his symptoms progressed to dyspnea
and dysphagia, with no fever, weight loss, or

night sweats. Physical examination revealed
suffusion of the right conjunctiva but no signs
of icterus or clubbing. A firm, palpable right
axillary lymph node was identified. The patient
was diagnosed with SVC syndrome (SVCS) and
positioned with head elevation while receiving
supplemental oxygen.

On admission, orthostatic changes were
observed (supine blood pressure (BP): 130/80
mmHg, heart rate: 60-80 bpm; sitting BP:
85/55 mmHg, heart rate: 135 bpm). Oxygen
saturation was 86% on room air, improving
to over 95% with two liters of oxygen. Despite
cyanosis and facial plethora (Figure 1), car-
diovascular and respiratory examinations
were otherwise unremarkable. Laboratory
tests showed hemoglobin at 7.3 g/dL, plate-
lets at 70 x 10°/L, and white blood cells at
5.8 x 10°/L. Ultrasonography revealed an ex-
tensive thrombus in the right jugular vein.
Contrast-enhanced computed tomography of
the chest confirmed a thrombus in the right
brachiocephalic and internal jugular veins, and
a 6 cm hematoma with ecchymosis within the
sternocleidomastoid muscle (Figure 2). The
patient was started on intravenous fluids and
low-molecular-weight heparin. Due to ongoing
bleeding, a core needle biopsy was performed,
confirming sarcoma via immunohistochemis-
try (Figure 3).

Based on clinical presentation, imaging find-
ings, and histopathological confirmation, a di-
agnosis of ASPS-associated SVCS secondary to



SVC syndrome in alveolar soft part sarcoma

Figure 1. Thrombosis-associated superior vena cava syndrome in a 53-year-old man; A - facial and neck plethora due to venous congestion;

B - swelling of the right upper limb, a result of impaired venous return

Figure 2. Computed tomography images; A - axial view shows right
jugular vein obstruction by thrombus (arrow); B - sagittal view reveals
jugular vein thrombus (arrow); C - sagittal view shows brachiocephalic
vein thrombus (arrow); D — coronal view demonstrates mild extrinsic
compression of the subclavian vein by the adjacent mass (arrow)

extensive venous thrombosis was established. This pre-
sentation is highly atypical, as SVCS in malignancy most
commonly results from extrinsic compression rather than
intraluminal thrombosis. At the time of diagnosis, the pa-
tient was initiated on targeted systemic therapy for ASPS
and continues on long-term anticoagulation.

Ethics: The patient agreed to have his photos and medical
information published in the journal. He was aware that
his name will not be revealed and that every effort will be
made to maintain his anonymity.
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Figure 3. Histopathological and immunohistochemical findings; A
- cytokeratin-7 positivity in tumor cells near bone trabeculae (x 40);
B - atypical tumor cells in an alveolar pattern in soft tissue (H&E, x 40);
C - similar pattern in tru-cut biopsy (H&E, x 20); D - TFE3 positivity in
tumor (X 40)

DISCUSSION

ASPS is a rare soft tissue neoplasm characterized by histor-
ically uncertain histogenesis and an overall poor prognosis
[1]. It predominantly affects females, usually involving the
head and neck in children and the extremities in adults.
Typically, tumor progression is slow, with symptoms de-
veloping over months to years; however, in our case, the
presentation was acute and potentially fatal. ASPS has a
notable metastatic potential, commonly spreading to the
lungs, bones, and brain [2]. Tumors in the extremities show
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metastases in approximately 20-40% of cases at diagnosis
[3]. ASPS is highly vascular, as reflected in its imaging
findings. Hypervascularity with prominent draining veins
and prolonged capillary staining is not exclusive to ASPS; it
can also occur in hemangiomas or vascular malformations.
In contrast to typical arteriovenous malformations, which
demonstrate rapid contrast washout, ASPS is character-
ized by delayed contrast clearance and intense, persistent
tumor enhancement. On magnetic resonance imaging,
ASPS typically presents a substantial solid component,
whereas vascular malformations are composed entirely
of vascular elements [2, 3]. However, this distinction was
not clear in our case.

SVC syndrome affects an estimated 15,000 patients an-
nually in the United States [4], with around 70% of cases
linked to malignancies, while the remainder is mostly
associated with medical devices. Accurate diagnosis is
essential for selecting appropriate treatment, which may
include radiotherapy, chemotherapy, surgery, or gluco-
corticoids, depending on the clinical scenario [4]. Among
malignancies causing SVC syndrome, non-small cell lung
cancer accounts for 50%, small cell lung cancer for 25%,
and lymphomas for 10% [4]. Sarcomas, including ASPSs,
are rare, with ASPS comprising about 1% of all soft tissue
sarcomas [2]. Rare mesenchymal tumors of the thorax may
present with unusual clinical syndromes and pose signifi-
cant diagnostic challenges, as previously reported in rare
intrapulmonary soft tissue tumors [5].

Paraneoplastic syndromes are distant effects of cancer,
often unrelated to direct tumor invasion or obstruction,
and typically manifest as neurological, hormonal, or he-
matologic symptoms. To our knowledge, this phenomenon
has not been previously documented in ASPS. Cancer-
associated hypercoagulability represents an important
alternative explanation for the extensive venous throm-
bosis observed in our patient. Previous studies have dem-
onstrated that tumor-associated thrombosis may result
from multiple mechanisms, including tissue factor expres-
sion, thrombin generation, platelet activation, extracellular
vesicles, and inflammatory cytokines, all of which con-
tribute to a prothrombotic state [6]. However, the clinical
presentation in our patient was unusual. ASPS is gener-
ally characterized by an indolent clinical course, whereas
our patient presented with rapidly progressive SVCS as
the initial manifestation of the disease in the absence of
significant extrinsic venous compression. Although malig-
nancy-associated thrombosis remains the most plausible
explanation, the atypical presentation raises the possibility
of a paraneoplastic mechanism. Nevertheless, in the ab-
sence of molecular, hormonal, or immunological evidence,

Agaoglu A.B. et al.

a definite paraneoplastic syndrome cannot be established.
The severity of these syndromes may not correlate with
tumor size and can precede cancer diagnosis. In our case,
SVCS was the initial presentation, despite the tumor being
less than 4 cm at diagnosis. Although curative surgery was
not an option for this patient due to the advanced stage of
ASPS, early suspicion of such syndromes may facilitate the
detection of malignancy at an earlier stage.

Currently, the most commonly described paraneoplas-
tic syndromes are associated with the secretion of func-
tional peptides and hormones by the tumor, as seen in
endocrine manifestations, or with immunological cross-
reactions between normal host tissue and the tumor, as
observed in neurological manifestations. In addition to
these, venous thromboembolism (VTE) is also frequently
reported in patients with malignancies. The incidence
of VTE is relatively common in patients with sarcoma,
reported in approximately 5-10% of cases [7]. Few stud-
ies have examined VTE in patients with sarcoma. For ex-
ample, a SEER-Medicare data retrospective study focused
on older patients (aged over 65) reported a total VTE rate
of approximately 16%, likely influenced by the advanced
age of the cohort [8]. Another study reported a clinically
relevant risk of VTE in patients undergoing surgery for
bone or soft-tissue sarcomas, particularly in the absence
of thromboprophylaxis, with a non-statistically significant
trend toward risk reduction when prophylaxis was used
[9]. These findings, along with our results, indicate that
VTE is not uncommon in patients with sarcoma and that
both chemotherapy administration and the postoperative
setting are significant risk factors.

This case highlights an unusual presentation of ASPS
presenting with SVCS due to thrombosis, raising the pos-
sibility of a paraneoplastic mechanism. Awareness of such
atypical thrombotic events may facilitate earlier diagnosis
and improve timely management.

ACKNOWLEDGEMENTS

Authors’ contributions: All authors contributed equally to
the conception, data collection, interpretation, and prepa-
ration of the manuscript. All authors critically reviewed
and approved the final version of the paper and agree to
be accountable for all aspects of the work.

Availability of data and materials: Data supporting the
tindings of this case report are available from the corre-
sponding author upon reasonable request.

Conflict of interest: None declared.

Srp Arh Celok Lek. 2026 Jul-Aug;154(7-8):456-459



SVC syndrome in alveolar soft part sarcoma

REFERENCES

1.

Fujiwara T, Nakata E, Kunisada T, Ozaki T, Kawai A. Alveolar soft
part sarcoma: progress toward improvement in survival? A
population-based study. BMC Cancer. 2022;22(1):891.

[DOI: 10.1186/512885-022-09968-5] [PMID: 35971085]

Argani P, Antonescu CR. Alveolar soft part sarcoma: an updated
review. Adv Anat Pathol. 2025. Epub ahead of print.

[DOI: 10.1097/PAP.0000000000000513] [PMID: 41099328]

Singh N, Gupta P, Misra S, Ahuja A, Jain VK. Alveolar soft part
sarcoma: a case report and review of the literature. Cytopathology.
2022;33(5):622-7.[DOI: 10.1111/cyt.13134] [PMID: 35488855]
Mir T, Uddin M, Shafi O, Qureshi W, Kaur J, Zghouzi M, et

al. Thrombotic superior vena cava syndrome: a national
emergency department database study. J Thromb Thrombolysis.
2022;53(2):372-9. [DOI: 10.1007/511239-021-02548-7]

[PMID: 34342784]

Lovrenski A, lli¢ A, Kuhajda |, Tegeltija D, Lovrenski J.
Intrapulmonary solitary fibrous tumor. Srp arh celok lek.
2020;148(1-2):106-10. [DOI: 10.2298/SARH181117056L]

6. ZhangY,ZengJ, Bao S, Zhang B, Li X, Wang H, et al. Cancer
progression and tumor hypercoagulability: a platelet perspective.
JThromb Thrombolysis. 2024;57(6):959-72.

[DOI: 10.1007/s11239-024-02993-0] [PMID: 38760535]

7. Moran K, Wilson D. What is the prevalence of venous
thromboembolism in sarcoma: a meta-analytic review. Research
Square [preprint]. 2025. [DOI: 10.21203/rs.3.rs-7668248/v1]

8.  Shantakumar S, Connelly-Frost A, Kobayashi MG, Allis R, Li L. Older
soft tissue sarcoma patients experience increased rates of venous
thromboembolic events: a retrospective cohort study of SEER-
Medicare data. Clin Sarcoma Res. 2015;5:18.

[DOI: 10.1186/513569-015-0033-z] [PMID: 26213607]

9.  Kamalapathy PN, Kline A, Hollow H, Raskin K, Schwab JH, Lozano-
Calderdn S. Predictors of Symptomatic Venous Thromboembolism
in Patients with Soft Tissue Sarcoma in the Lower Extremity.
Cancers (Basel). 2023;15(1):315. [DOI: 10.3390/cancers15010315]
[PMID: 36612310]

CUHAPOM ropHbe LYyn/be BeHe N0BEe3aH Ca aNBe0/IAPHUM CAPKOMOM MEKOr TKMBA —

MOI'YhM napaHeonnaCcTU4HN MeXaHU3am

Axmer bypak Araorny', Mejkep Temns?, MycTtada Qapatwat’, Atuke Munap Epporan’

"Yhusepautet,MaHuca Llenan Bajap’, QakynTeT MeANLMHCKNX Hayka, Ofierbetbe 3a MeanLMHCKy oHKonorujy, Manuca, Typcka;
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CAMETAK

YBop AnBeoniapHu CapkoM MeKOr TKIBa je 13y3eTHO peaak mMa-
JINFHW TYMOP MEKOT TK/Ba, KOju YNHW Matbe oA 1% CBUX cap-
Koma. OBuYHO ce MaHVdecTyje CnopuM, IHAONEHTHVIM PacTOM
1 6e3601HOM Macom. CHAPOM FropHbe LYMIbe BEHE Hajuelhie
HacTaje ycnep ekCTpanyM1MHaaHe KoMnpecuje MHTpaTopakan-
HUM ManuUrHuTeTMMma.

Mpwukas 6onecHuKa lNprikasyjemo cnyyaj MywKapLa ctapor
53 roguHe Koju je pa3BMo aKyTHe CUMMTOME TPOMOO03e roptbe
Wwyn/be BeHe. PagnonoLuke metofe oTKpuse Cy ONcexHy BeH-
CKy TpOM603y 6€3 3HaKoBa Crosballkbe Komnpecuje. KnuHnuka
CNVKa je OMoHaLuana K1aCMyH1 CMHAPOM ropHe LYMNJbe BEHE,
anu je OCHOBHM MeXaHu3am 6una MHTpanyM1MHanHa oncTpyK-
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uuja ycnen dopmupara Tpomba. XvcTonaTtonollka aHanmsa
noTBPAWNa je AnjarHo3y anBeonapHor capkoma MeKOr TKMBa.
3akspyyak Konvko Ham je Mo3HaTo, OBO je MPBU ONUCaHu
C/lyyaj anBeoslapHoOr Capkoma MeKor TK1Ba KOju ce npe3eH-
Tyje CMHAPOMOM FOpH-E€ LLYMN/be BEHE CEKYHAAPHNM OMCEXHO]
Tpom603u, a He Komnpecuju. lako OCHOBHY MexaH13am ocTaje
Hen3BeCTaH, OBaj C/lyyaj yKka3yje Ha Moryhu napaHeonnacTtumy-
HW MexaHwu3am. Npeno3HaBarbe OBe aTUnMyHe MaHudecTauuje
MOXe AONPUHETN PaHKjoj AMjarHOCTULN U NPaBOBPEMEHOM
neyetby CINYHKX CTatba.

KrbyuHe peun: anBeonapHn capkom MeKor TKUBa; CUHAPOM
roptoe Wynsbe BeHe; TPOM603a; MapaHeonnacTMUKm; XemMmmo-
Tepanuja
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SUMMARY

Introduction Neuroleptic malignant syndrome (NMS) is a potentially fatal complication of neuroleptic
drugs. Over the past few decades, it has been mostly considered as idiosyncratic reaction. The aim of this
report is to present the case of an atypical NMS associated with clozapine treatment.

Case outline We describe a case of a young male patient treated with clozapine (400 mg), who developed
NMS for the first time during the third relapse of schizoaffective disorder. The patient rapidly developed
hyperthermia (40°C), tachycardia, labile blood pressure, confusion, elevated creatine phosphokinase,
leukocytosis, and rhabdomyolysis, without muscle rigidity or other extrapyramidal signs. Extensive
investigations excluded infectious, neurological, endocrine, and metabolic causes. Antipsychotics were
discontinued, and treatment with lorazepam, intravenous hydration, and supportive care resulted in
complete somatic recovery. Olanzapine was successfully reintroduced after stabilization.

Conclusion Specific pharmacodynamic profile of clozapine hampers early detection of NMS, since mus-
cular rigidity is rare. Therefore, the presentation of NMS in this case is atypical. Atypical development of
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NMS during clozapine therapy imposes increased clinical attention.
Keywords: neuroleptic malignant syndrome; diagnostic criteria; clozapine; generic

INTRODUCTION

Neuroleptic malignant syndrome (NMS) was
first described by Delay et al. [1] more than
50 years ago, during the treatment with first-
generation antipsychotics (FGA). Since then,
a growing body of literature demonstrated an
incidence range from 0.01% to 3.2% of patients
exposed to antipsychotics [2].

Reported mortality from NMS has declined
from approximately 27% to 5.6%. This improve-
ment in NMS outcome is due to better recogni-
tion of the syndrome and early intervention [3].

The Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) criteria
for the diagnosis of NMS consist of major crite-
ria (which are all required) and other criteria (at
least two required). Major criteria include: expo-
sure to dopamine-blocking agent, severe muscle
rigidity and fever. Other criteria are diaphoresis,
dysphagia, tremor, incontinence, altered level
of consciousness, mutism, tachycardia, elevated
or labile blood pressure, leukocytosis, elevated
creatine phosphokinase (CPK) [2].

Nierenberg et al. [4] proposed hierarchical
organization of symptoms, emphasizing severe
muscle rigidity and elevated temperature as-
sociated with antipsychotic medication use
as cardinal features of NMS, while other cri-
teria include tachycardia, excessive sweating,
fluctuating blood pressure, leukocytosis and
changes in level of consciousness. However,

some researchers consider that autonomic dys-
function also represents one of the key features
of NMS [5]. Likewise, altered mental status has
also been proposed as one of the main criteria
of NMS [6]. Moreover, recent research sug-
gests that clozapine-induced NMS may have
an atypical presentation, which implies the ab-
sence of muscular rigidity with all other criteria
being fulfilled [7]. Also, complicating diagnosis
even further is the fact that certain signs and
symptoms found in NMS could be observed in
other disorders (Table 1) [8].

Several risk factors for NMS have been re-
ported, including older age, dehydration, de-
mentia, parenteral therapy, rapid neuroleptic
loading, polypharmacy and adjunctive psycho-
tropics (e.g. lithium) [9].

Although NMS is less common with second-
generation antipsychotics (SGA), it has been
reported with all antipsychotics in this group,
including those with weak D2 effects such as
clozapine and quetiapine [5]. To date, extensive
research has reported relatively frequent occur-
rence of NMS during clozapine treatment [10].

The aim of the present case report is to de-
scribe atypical NMS during clozapine treatment.

CASE REPORT

A 30-year-old man, high-school graduate, em-
ployed, was admitted to our clinic due to the



Clozapine-associated atypical neuroleptic malignant syndrome

Late NMS

symptoms
(hyperthermia,
autonomic

disfunction)

Initial
symptoms

(rigor, mental
confusion)

Mild side effects
(EPS, tremor)

Figure 1. The continuum of neuroleptic malignant syndrome (NMS)
and antipsychotic side effects (adapted from Velamoor et al. [20]); EPS
- extrapyramidal symptoms

exacerbation of Schizoaffective psychosis — F25. The pa-
tient has been treated since the age of 19, at the following
maximum daily doses:

- Haloperidol 15 mg in combination with levomepro-
masine 100 mg — insufficient efficacy;

- Clozapine 200 mg (original formulation) — after
achieving stable remission, the patient received mainte-
nance dose of 50 mg daily.

Due to the acute exacerbation of his primary condi-
tion — schizoaffective disorder, manic type, the patient was
hospitalized at the Clinic for Psychiatry. Clozapine dosage
(generic formulation) was gradually increased to 400 mg,
in the combination with benzodiazepine in the dosage of
10-30 mg daily.

Owing to the further worsening of the patient’s con-
dition (high agitation with impulsivity, insomnia, delu-
sions and hallucinatory behavior, with normal somatic
and laboratory findings), the patient was treated with a
first generation antipsychotic (haloperidol < 5 mg for two
days and chlorpromazine < 200 mg for four days) during
the episodes of psychomotor agitation, as augmentation
therapy. Despite these measures, the patient’s condition
worsened, primarily due to the altered mental status.

Since the aforementioned augmentation strategies were
unsuccessful, we included lithium carbonate, which was
proven to be effective in the combination with clozapine in
the treatment of schizoaffective disorder [11]. Two hours
after receiving a single 300 mg dose of lithium-carbonate
(300 mg) with clozapine (400 mg, generic compound) the
patient exhibited: hyperthermia (40°C), a rise in the CPK
levels (1639 U/L), neutrophilia (85.3%) and lymphope-
nia (7%), accompanied by increased total white blood
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Table 1. Differential diagnosis of neuroleptic malignant syndrome
(adapted from Orsolini and Volpe [8])

Infectious

Meningitis or encephalitis
Postinfectious encephalomyelitis syndrome
Sepsis

Psychiatric or neurological
Idiopathic malignant catatonia
Agitated delirium
Nonconvulsive status epilepticus

Toxic or pharmacological
Anticholinergic delirium
Malignant hyperthermia
Serotonin syndrome
Substances of abuse

Endocrine
Thyrotoxicosis
Pheochromocytoma

Table 2. Criteria of the neuroleptic malignant syndrome and clinical
signs of the patient

The Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition criteria

Exposure to dopamine-blocking agent X
Rigidity
Hyperthermia X
Diaphoresis X
Dysphagia
Tremor
Incontinence
Changes in the level of consciousness X
Mutism
Tachycardia
Elevated or labile arterial blood pressure
Leukocytosis

Laboratory evidence of muscle injury
(elevated creatine phosphokinase level)

Patient

Major criteria
(all required)

Two or more of
the following
symptoms/signs

X X |X|X

cell count (10.2 x 10°/1). Physical examination revealed
tachycardia (120 beats per minute) and a labile blood pres-
sure (ranging from 120/80 mmHg to 150/100 mmHg),
without muscle rigidity and extrapyramidal symptoms.
Differential diagnosis was considered according to the
criteria presented in Table 1. Viral disease was dismissed
after immunological analyses were negative. Computed
tomography scan of the brain was normal, as well as the
electroencephalography and the endocrine status (levels of
thyroxine, thyroid-stimulating hormone and cortisol were
within reference ranges). Although the patient did not
fulfill the full DSM-5 diagnostic criteria because severe ri-
gidity was absent, the overall presentation was highly sug-
gestive of atypical NMS associated with clozapine therapy
(Table 2). Malignant catatonia, which can also manifest by
hyperthermia, was considered. Although in 20% of cases
NMS and malignant catatonia cannot be distinguished
[8], temporal relationship of the onset of symptoms and
the use of antipsychotics is suggestive of NMS. Laboratory
values are typically normal. In both cases the treatment
strategy involves the discontinuation of antipsychotics and
the benzodiazepine initiation.
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Consequently, an antipsychotic drug was discontinued,
and the patient was treated with benzodiazepine therapy
(lorazepam 12.5 mg/day), accompanied by intravenous
rehydration. In the following seven days the patient’s tem-
perature was between 36.5-37.5°C. We did not observe
extrapyramidal symptoms, however, laboratory param-
eters remained elevated: CPK up to 2000 U/L, alanine
aminotransferase up to 228 U/L, aspartate aminotrans-
ferase up to 160 U/L, gamma glutamyl aminotransferase
up to 66 U/L, erythrocyte sedimentation up to 56 mm/
hour, accompanied by mild leukocytosis.

In the following seven days, psychomotor agitation,
confusion, and hallucinatory behavior remained promi-
nent in the patient’s status. The trend of somatic stabiliza-
tion was observed during the second week of intensive
care. On day 10, the laboratory findings were in reference
ranges. Psychomotor agitation was reduced; however, con-
fusion remained for the following few weeks (the score
on the Mini Mental State Examination was 20/30 in the
first week, and 23/30 in the third week). Antipsychotic
therapy was reintroduced with olanzapine, administered at
an initial low dose and titrated gradually to achieve clinical
stabilization. The patient was discharged five weeks after
the beginning of the NMS, in partial remission of primary
psychiatric disorder and in stable somatic state. A year
later, the patient was mostly stable, working and on con-
tinuous treatment with moderate dosages of olanzapine.

Ethics: All procedures were carried out in compliance
with the institutional and/or national research commit-
tees’ ethical standards (N0.920/5, 08.05.2025), as well as
the 1964 Helsinki Declaration and its revisions or similar
ethical standards.

DISCUSSION

This case illustrates an atypical presentation of NMS, char-
acterized by hyperthermia, rhabdomyolysis, significant
autonomic dysfunction, mental confusion, and agitation,
notably without extrapyramidal symptoms such as muscle
rigidity.

Regarding the fulfillment of the major DSM-5 crite-
ria, exposure to dopamine antagonists and hyperthermia
were present. Severe muscle rigidity was not present in
our patient. Of the additional criteria where a minimum
of two are required, all were present: diaphoresis, disturbed
state of consciousness, variable blood pressure, tachycar-
dia, leukocytosis, elevated CPK up to 2000 U/L. Although
one major criterion (rigidity) is absent, the combination of
required exposure and fever with all additional diagnos-
tic features and the exclusion of infectious and metabolic
mimics makes the diagnosis of NMS in this patient.

Therefore, NMS should be considered as a consequence
of: 1) effects of clozapine; 2) effects of lithium; and 3) ef-
fects of both clozapine and haloperidol/chlorpromazine.

In this case, clozapine is the most likely primary fac-
tor, given the titration up to 400 mg and the recognized
ability of clozapine to cause atypical forms of NMS, often

Pavlovi¢ Z. et al.

with mental status disturbance and autonomic dysfunction
[12]. Recent reports have further demonstrated that clo-
zapine itself may induce atypical NMS even in the absence
of concomitant treatment with high-potency FGA [13].
Recent pharmacovigilance analyses additionally suggest
that multiple neurochemical pathways, including dopami-
nergic, serotonergic and cholinergic signaling, contribute
to the development and progression of NMS, supporting
the atypical clinical presentation observed with clozapine
therapy [14]. Therefore, early signs — particularly sudden
confusion, blood pressure lability, and tachycardia — should
raise the suspicion of NMS in patients on clozapine, even
when rigidity is absent.

The addition of lithium to antipsychotics has occasion-
ally been associated with the occurrence of NMS. Pope
et al. [15] first described NMS associated with clozapine-
lithium therapy in a man with past history of NMS with
fluphenazine-lithium therapy. Tomcuk et al. [16] recently
reported a case where a patient developed NMS after re-
ceiving clozapine and lithium, indicating that clozapine,
though usually considered safer alternative following
NMS can still lead to the syndrome when combined with
lithium.

The likely temporal sequence of events in this case - the
onset of severe hyperthermia and elevated CPK shortly
after the first dose of lithium suggests that lithium acted
as an accelerant in an already sensitive system, but does
not prove singular causation; which is consistent with the
recent report [16].

In polypharmacy, the use of haloperidol and chlor-
promazine may contribute to cumulative dopaminergic
imbalance; however, in the absence of prolonged exposure
or high-dose FGA therapy, they are less likely to represent
the sole trigger of NMS [5, 14]. The augmentation with
moderate dose of haloperidol in short-time period, with-
out muscle rigidity and other extrapyramidal symptoms
is less likely to be the cause of NMS. We have to note that
patient had already received haloperidol during the first
episode of his mental illness (long-term and in a higher
doses) without any complications.

The unique receptor profile of clozapine, characterized
by relatively weak D2 receptor antagonism together with
potent antimuscarinic and antihistaminergic activity, may
explain the atypical presentation of NMS, particularly the
reduced incidence of muscle rigidity [17]. The distinctive
receptor pharmacology that underlies clozapines superior
efficacy in treatment-resistant schizophrenia may likewise
contribute to the atypical clinical phenotype of clozapine-
associated NMS [17, 18]. The atypical presentation ob-
served in our patient may also have resulted from synergis-
tic pharmacodynamic interactions between clozapine and
chlorpromazine. Nevertheless, chlorpromazine alone has
rarely been implicated in NMS, with the available literature
limited to isolated case reports.

Rare studies showed that generic clozapine compared
to the original formulation causes altered mental symp-
toms more frequently [19]. This could be the case in our
patient, but the data about adverse effects of generic form
of clozapine are limited and inconclusive.

Srp Arh Celok Lek. 2026 Jul-Aug;154(7-8):460-464



Clozapine-associated atypical neuroleptic malignant syndrome

In the present case, the clinical course was followed, as
shown in the scheme of Velamoor et al. [20]. The patient’s
condition is worsening through exacerbation of schizoaf-
fective psychosis and despite treatment, it complicated with
mental confusion and agitation followed by hyperthermia,
autonomic dysfunction and biochemical disorders, which
all are signs of late phase of NMS. Namely, dopamine de-
pletion in the mid-brain-cortex-limbic system pathways
may be the cause of changes in mental status. Blockade of
dopamine receptors in the hypothalamus causes impaired
heat dissipation, resulting in hyperthermia [21]. Thus,
timely recognition of NMS during the clozapine therapy
is hindered by the absence of rigidity, because of clozapine
receptor profile.

Our case highlights that the early emergence of changes
in mental status such as mental confusion, should cause
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ATMNUYHK HeyposienTU4Ku MmainrHin CMHAPOM nNoBe3aH Ca TepaﬂMjOM KN103anuHOM —

NpUKa3 cayyaja ca nperneaom autepatype

3opaHa Masnosuh'?, Munuua Hewnh'?, Carba AHgpuh Metposuh'3, MuneHa CteBaHoBuh'
'YHuBep3uUTeTCKM KNMHMYKM LieHTap Cpbuje, KnuHuKa 3a ncuxujatpujy, beorpag, Cpbuja;

2Ynuepautet y beorpapy, MeguunHcku akyntert, beorpag, Cpouja;
3/HCTUTYT 3a MeHTanHo 3gpaBsbe, beorpag, Cpbuja

CAMETAK

YBop Heyponentuukn manuriy curapom (HMC) jecte noteHum-
janHo daTanHa KoMnIMKaLwja neyerba aHTUNCUXOTULIMMA KOja
ce nocneArmnx NeT feLeHmnja cxBaTa yrinaBHOM Kao MANOCUH-
KpaTtcka peakuuja. OBaj nprkas ciyyaja rma 3a Lub Aa yKaxke
Ha moryhHocT HacTaHKa atunuuHor HMC-a Tokom Tepanuje
KNno3anunHom.

Mpuka3s 6onecHunka OnvcaH je pa3soj HMC-a kog mnagrha
neyeHor Kno3anuHom (400 mg), Koju je NPBM NYT HACTAO TOKOM
Tpehe env3oge ocHoBHe 601eCTU (Lin30adeKTMBHA NCUX03a).
Kog 6onecHuika cy ce 6p3o pa3sunu xuneprepmuja (40° C), Ta-
XvKapawja, HectabunaH KpBHY NPUTHCaK, MeHTalHa KoHdy3uja,
NOBULLEH HNBO KpeaTuH-GoCPOoKMHa3e, ieyKoLmuTosa 1 pab-
Jomronusa, 6e3 muwurhHe purngHOCTV MAN JPYTrUX eKCTpa-

nvpammaanHux 3HakoBsa. [leTasbHa UCnMTMBarba UCKbyumnna
Cy MHOEKTVBHE, HEYPOJIOLIKE, EHOOKPVHE N MeTabonnyke
y3poke. [pyMeHa aHTUNCMXOTHKa je 06yCTaBIbeHa, a Nleyetbe
nopasenamom, MHTPaBEHCKOM X1ApaTaLMjoM 1 CYNopTUBHIM
Mepama [J0BeNO je A0 NOTNYHOr COMATCKOr onopaska. HakoH
cTabunnsauuje cTarba, MNOHOBO je YCNeLHo yBeeHa Tepanuja
ONaH3anMHoM.

3akmyuak CneunduryaH papmakoanHamcKy Npodun Kio-
3anuHa oTexkaBa paHo npeno3HaBatbe HMC-a, jep je nojasa
muwuhHe purngHocTn petka. Ctora oBaj cyyaj npefcTassba
atnnuuHy popmy HMC-a. ATMNMMYHOCT pa3Boja MPYIMKOM Mpui-
MeHe K/103anu1Ha Hanaxke MOBMLUIEHY Naxtby KNMHWYapa.
KrbyuHe peun: HeyponenTnuykyn ManurHi CUHAPOM; AnjarHo-
CTUYKW KpUTEPUjYMU; KITO3aMNVIH; FreHEPUYKM NEKOBU
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The significance of systemic inflammatory markers
in differentiating benign from malignant parotid
gland tumors - a pilot study
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Gokhan Altin, Tolga Kandogan
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SUMMARY

Introduction/Objective This study aimed to assess the diagnostic value and explore the potential role
of the neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and systemic immune-
inflammation index (SlI) in distinguishing benign from malignant parotid gland tumors.

Methods Clinical data from 129 patients who underwent parotid surgery between 2014 and 2024 were
evaluated retrospectively. Demographic characteristics, preoperative complete blood count parameters,
and histopathological findings were compared. Patients were categorized into benign and malignant
tumor groups based on histopathological diagnosis.

Results No significant difference was found in sex distribution between the groups (p > 0.05). Patients
with malignant tumors were significantly older than those with benign tumors (p = 0.038). Lymphocyte
and platelet counts were significantly higher in the benign tumor group (p = 0.008 and p = 0.029, re-
spectively). In contrast, mean NLR values were significantly higher in patients with malignant tumors
(p =0.016). Although PLR and Sl values were also higher in the malignant tumor group, the differences
were not statistically significant (p > 0.05).

Conclusion NLR may serve as a supportive and adjunctive marker rather than a standalone diagnostic
tool for differentiating between benign and malignant parotid gland tumors. This study should be con-
sidered a pilot study, and larger, controlled studies are required.

Keywords: parotid tumors; parotidectomy; neutrophil-to-lymphocyte ratio; platelet-to-lymphocyte ratio;

systemic immune-inflammation index

INTRODUCTION

Major salivary gland tumors constitute approxi-
mately 3-10% of head and neck neoplasms, with
nearly 80% originating from the parotid gland
[1, 2, 3]. Parotid masses may arise from prima-
ry neoplasms or reflect inflammatory diseases,
metastatic malignancies, or lymphomas [2, 4].
Clinical evaluation relies on physical examina-
tion and imaging methods for diagnosis and
treatment planning. Features such as pain, rap-
id growth, fixation to surrounding tissues, and
cervical lymphadenopathy suggest malignancy;
evaluation commonly includes fine-needle aspi-
ration biopsy (FNAB), ultrasound, computed to-
mography (CT), or magnetic resonance imaging
(MRI) [1, 5, 6]. Differentiating non-neoplastic
from neoplastic lesions, benign from malignant
tumors, and low-grade from high-grade malig-
nancies is essential for appropriate treatment
planning and surgical management. Although
MRI and CT are valuable for evaluating large
or deep-lobe masses with suspected malignancy,
FNAB remains the first-line diagnostic method
because of its simplicity, low cost, and rapid re-
sults [1, 6]. However, intratumoral heterogene-
ity, morphological overlap, and the histological

diversity of salivary gland tumors often hinder
a definitive preoperative cytological diagnosis,
and diagnostic accuracy largely depends on the
cytopathologist’s experience [1, 2, 6].

The interaction between cancer and the im-
mune system has become an important focus
of recent research. While immune surveillance
mediated by lymphocytes and natural killer
(NK) cells provides protection against trans-
formed cells, chronic inflammation is recog-
nized as a major contributor to carcinogenesis.
The tumor microenvironment contains various
immune cell populations that influence tumor
progression through complex interactions be-
tween tumor cells and the host [5-8].

Chronic inflammation contributes to mul-
tiple stages of tumor development, including
cellular transformation, proliferation, angio-
genesis, invasion, and metastasis [3, 5, 9].
Cytokines such as IL-6 and TNF-a, released
by tumor cells and the tumor microenviron-
ment, may promote oxidative stress, genomic
instability, and tumor progression [9-11]. In
addition, inflammatory mediators may enhance
tumor invasiveness through pathways involving
vascular endothelial growth factor (VEGF) and
matrix metalloproteinase-9 (MMP-9) [9-11].
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Total (n, %)
156 (100%)

Included (n,

Excluded (n,

%)

Malignant
tumours (%)
26({20.1%)

Benign
tumours (%)
103 {79.9%)

Missing data
(%)
4(14.8%)

5 (18.5%) 18 {66.7%)

Figure 1. Flow diagram of patient selection and grouping

Conversely, lymphopenia reflects impaired host immune
surveillance, facilitating tumor immune escape [5].

Peripheral blood inflammatory markers such as the neu-
trophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte
ratio (PLR), and systemic immune-inflammation index
(SII) have emerged as accessible indicators of the balance
between tumor-associated inflammation and the host im-
mune response [3, 6]. Cytokines released by tumor cells
and the tumor microenvironment may trigger systemic
inflammation by altering circulating neutrophil, lympho-
cyte, platelet, and monocyte levels [10]. This inflammatory
response may further promote tumor progression and sup-
press host immune activity [1, 5, 7, 8]. Therefore, peripheral
blood inflammatory cells are considered important media-
tors of carcinogenesis and tumor progression. A complete
blood count (CBC) is a routine, cost-effective preoperative
test that allows these markers to be readily calculated from
neutrophil, lymphocyte, and platelet counts [1, 6].

This pilot study aimed to evaluate the potential role of
preoperative inflammatory markers (NLR, PLR, and SII)
in differentiating benign from malignant parotid gland
tumors.

METHODS
Patients

Clinical data from 156 patients who underwent surgery for
parotid masses at the Department of Otorhinolaryngology,
Medipol Mega University Hospital, between January
2014 and December 2024 were retrospectively reviewed.
All consecutive patients meeting the study criteria were
screened. Patients aged 10-83 years were included, and no
specific age cut-off was applied; therefore, both pediatric
and adult patients were evaluated. To minimize potential
inflammatory confounders, patients with acute infection,
diabetes, heart failure, autoimmune or hematological
diseases, chronic renal failure, corticosteroid use, obesity
(BMI > 30), or missing preoperative CBC data were ex-
cluded. Some patients had overlapping exclusion criteria.
After exclusions, 129 patients were included in the final

‘ DOI: https://doi.org/10.2298/SARH251219057S

analysis. A flow diagram of the patient selection process
is presented in Figure 1.

Demographic characteristics, medical history, preopera-
tive hemogram findings, and postoperative histopatho-
logical diagnoses were obtained from hospital records.
Sex data referred to biological sex. Only primary parotid
gland neoplasms confirmed by final pathology reports
were included. Patients were classified into benign and
malignant tumor groups according to their postoperative
histopathological diagnoses.

Venous blood samples were collected between 09:00 and
11:00 within one week before surgery. Preoperative CBC
data were used to determine neutrophil, lymphocyte, and
platelet counts. NLR (N/L), PLR (P/L), and SII (N x P/L)
were calculated. All measurements were performed using
the same automated hematology analyzer.

Statistical analysis

Data were analyzed using the SPSS Statistics, Version 17.0
(SPSS Inc., Chicago, IL, USA). Descriptive statistics were
used to summarize the data: quantitative variables were ex-
pressed as mean * standard deviation, median, minimum,
and maximum, while qualitative variables were presented
as frequency and percentage. Normality was assessed using
the Shapiro-Wilk test. The Student’s t-test was used for nor-
mally distributed quantitative variables, and the ¥* test was
used for categorical comparisons. Risk factors for malig-
nancy were evaluated using binary logistic regression (enter
method). Logistic regression analysis included NLR, PLR,
SII, and age as potential predictors. The pseudo-R? value
(Nagelkerke R?) was used to assess model fit. Diagnostic
performance was assessed using receiver operating char-
acteristic (ROC) curve analysis. A p-value < 0.05 was con-
sidered statistically significant at a 95% confidence level.

Ethics: For this retrospective study, ethical approval was
obtained from the Non-Interventional Clinical Research
Ethics Committee of Istanbul Medipol University (regis-
tration number: E-10840098-202.3.02-575, decision no.:
09.01.2025/40), and the study was conducted in accordance
with the Declaration of Helsinki.
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Table 1. Comparison of demographic and hematological parameters between

benign and malignant parotid tumors

Benign Malignant )
Parameter Value (h=103) (n = 26) o)
64 14
Male (62.1) (53.8)
Sex 20.440
Female 39 12
(37.9) (46.2)
Mean + SD 4439 + 15.36 51.88+19.79
Age (years) | Median 45 50 b0.038*
(min-max) (10-83) (15-79)
Mean + SD 491 +£1.99 49+221
Neutrophils | Median 46 45 50.999
(min-max) (2.2-15.2) (0.4-10)
Mean = SD 2.53+0.78 2.08 = 0.68
Lymphocytes | Median 2.4 2 £0.008**
(min-max) (0.8-4.6) (0.9-3.8)
Mean £SD | 268.18 +66.13 | 236.65 + 59.44
Platelets Median 261 223 50.029*
(min-max) (104-443) (167-442)
Mean + SD 2.05+0.89 265+ 1.74
NLR Median 18 24 ®0.016*
(min-max) (0.9-5.9) (0.2-8.2)
Mean + SD 112.83 £35.03 | 126.47 £55.95
PLR Median 106 1125 ©0.123
(min-max) (46.6-246.3) (63.6-298.9)
Mean £SD | 543.37 £ 246.38 | 617.71 £ 392.09
Sl Median 506.4 514.4 *0.160
(min-max) (198.6-1374.1) (63.6-1750.5)

Table 2. Logistic regression analysis of risk factors affecting
malignancy

p Odds ratio 95% ClI
Constant 0.001** 0.072 Lower Upper
NLR 0.013* 2.965 1.260 6.976
PLR 0.199 1.009 0.995 1.022
Sl 0.049* 0.996 0.992 1.000

NLR - neutrophil-to-lymphocyte ratio; PLR - platelet-to-lymphocyte
ratio;

SlI - systemic immune-inflammation index;

Method - enter logistic regression;

*p < 0.05;

**p <001

respectively). The mean NLR was significantly high-
er in the malignant group (2.65 £ 1.74) than in the
benign group (2.05 + 0.89) (p = 0.016). Although
PLR and SII values were also higher in the malig-
nant group, these differences were not statistically
significant (p > 0.05) (Table 1).

Logistic regression analysis using the enter meth-
od included NLR, PLR, and SII. NLR and SII were
identified as predictors of malignancy (p = 0.022),
and the Nagelkerke R? value of the model was 0.806.
A one-unit increase in NLR was associated with an

NLR - neutrophil-to-lymphocyte ratio; PLR - platelet-to-lymphocyte ratio;
SlI - systemic immune-inflammation index;

aPearson x?test;

bStudent’s t-test;

*p < 0.05;

**p <001

RESULTS

A total of 129 patients were included, comprising 78 males
(60.5%) and 51 females (39.5%). The benign tumor group
included 103 patients aged 10-83 years (mean age: 44.39
* 15.36 years, median age: 45 years), whereas the ma-
lignant group consisted of 26 patients aged 15-79 years
(mean age: 51.88 + 19.79 years, median age: 50 years).
Histopathological evaluation revealed 103 benign (79.8%)
and 26 malignant (20.2%) lesions (Table 1). Pleomorphic
adenoma (n = 51, 49.5%) and Warthin tumor (n = 30,
29.1%) were the most common benign tumors, whereas
squamous cell carcinoma (n = 6, 23.1%), low-grade mu-
coepidermoid carcinoma (n = 4, 15.4%), and adenoid
cystic carcinoma (n = 3, 11.5%) were the most frequent
malignant tumors. The benign group included 64 males
(62.1%) and 39 females (37.9%), while the malignant group
included 14 males (53.8%) and 12 females (46.2%). Sex
distribution did not differ significantly between the groups
(p > 0.05). However, mean age was significantly higher in
the malignant group than in the benign group (51.88 +
19.79 vs. 44.39 £ 15.36 years, p = 0.038) (Table 1).

Mean hematological parameters and inflammatory
markers are presented in Table 1. Neutrophil counts did
not differ significantly between the groups (p > 0.05),
whereas lymphocyte and platelet counts were significant-
ly higher in the benign group (p = 0.008 and p = 0.029,

Srp Arh Celok Lek. 2026 Jul-Aug;154(7-8):465-470

odds ratio of 2.965 for malignancy (95% CI: 1.260-

6.976, p = 0.013), whereas a one-unit increase in SII

corresponded to an odds ratio of 0.996 (95% CI:

0.992-1.000, p = 0.049). Although NLR showed a

statistically significant association with malignancy,

the significance of SII was borderline and should be
interpreted cautiously (Table 2).

Receiver operating characteristic (ROC) curve analysis
demonstrated an optimal cut-off value of 2.199 for NLR
(AUC: 0.615, p = 0.068) and 716.447 for SII (AUC: 0.522,
p = 0.073). However, neither marker demonstrated statis-
tically significant diagnostic performance, limiting their
clinical applicability (Figure 2, Table 3).

DISCUSSION

The discovery of leukocytes within tumor tissue has
strengthened the evidence linking chronic inflammation
to carcinogenesis. Numerous studies have shown that
chronic inflammation in the tumor microenvironment
influences tumor initiation, metastasis, prognosis, and
treatment response [5, 6, 10, 12, 13]. Systemic inflamma-
tory markers such as NLR, PLR, and SII have similarly
been associated with tumor progression and prognosis
in various malignancies. Neutrophils and platelets may
promote angiogenesis, DNA damage, and tumor prolif-
eration, whereas lymphocytes contribute to antitumor
immunity by suppressing tumor growth and metastasis.
Consequently, alterations in neutrophil, platelet, and
lymphocyte counts have been recognized as independent
prognostic indicators in many cancers [1, 2, 6, 12-17].
Lymphopenia reflects impaired cellular immunity and has
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Table 3. Diagnostic performance and ROC analysis for predicting malignancy using NLR and SlI

Seneldir L. et al.

Diagnostic scan ROC curve p
- - o -
Cut-off Sensitivity Specificity Ffos.ltlve Negatlve AUC % A)‘confldence
predictive value | predictive value interval
NLR >2.199 57.69 69.9 326 86.7 0.615 0.481-0.749 0.068
Sl =716.447 38.46 84.47 38.5 84.5 0.522 0.378-0.665 0.073

ROC Curve for Predicting Malignancy
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Figure 2. ROC curves demonstrating the diagnostic performance of
NLR and Sl in distinguishing benign and malignant parotid tumors

been associated with poorer prognosis and cancer-related
immunosuppression, partly through elevated interleu-
kin-6 (IL-6) and tumor necrosis factor receptor levels [1,
6, 18]. Reduced lymphocyte counts together with elevated
neutrophil and platelet counts may lead to increased NLR,
PLR, and SII values [1, 3, 18, 19]. A meta-analysis of 33
studies demonstrated that elevated SII values are associ-
ated with increased risks of all-cause, cardiovascular, and
cancer-related mortality [20]. Similarly, elevated NLR has
been identified as a prognostic marker in various head
and neck malignancies [14, 21, 22]. In addition, high SII
values have been associated with aggressive pathologi-
cal features such as perineural invasion, lymphovascular
invasion, and extranodal spread [3, 15]. The diagnostic
value of inflammatory markers has also been investigated
in submandibular and thyroid gland lesions. Bora [23]
reported significantly higher preoperative NLR values in
malignant submandibular gland tumors compared with
benign lesions. Likewise, NLR and PLR have been pro-
posed as supportive markers for differentiating benign
from malignant thyroid nodules [5, 23, 24], and Atak
et al. [24] demonstrated that elevated PLR values may
have moderate diagnostic utility in thyroid malignancies.
Parotid gland tumors account for most major salivary
gland neoplasms and pose significant diagnostic chal-
lenges due to their marked histological heterogeneity and
overlapping clinical presentations [10, 15]. Our finding
that NLR was independently associated with malignancy
risk is consistent with previous studies investigating in-
flammatory markers in salivary gland tumors [1, 2, 15].
Recent evidence, including the study by Ozcelik Erdem
et al. [25], has further supported the potential clinical

NLR - neutrophil-to-lymphocyte ratio; SIl - systemic immune-inflammation index; AUC - area under the curve

relevance of inflammatory biomarkers in the preopera-
tive evaluation of salivary gland malignancies. This as-
sociation may reflect a biological imbalance in which an
intensified neutrophil-associated inflammatory response
contributes to a tumor-promoting microenvironment,
while concomitant lymphopenia reflects impaired host
immune surveillance [1, 5, 7, 8]. Our findings are also
consistent with previous reports demonstrating higher
NLR levels in malignant salivary gland lesions compared
with benign lesions [23].

Although SII demonstrated borderline statistical signifi-
cance in our cohort (p = 0.049), this finding reflects the
ongoing debate in the literature regarding the diagnostic
value of composite inflammatory indices. Sahin et al. [3]
reported significantly higher SII values in malignant pa-
rotid tumors, whereas Ikinciogullari et al. [26] did not ob-
serve a statistically significant difference in this parameter
between the benign and malignant groups. In our ROC
analysis, neither NLR nor SII demonstrated statistically
significant diagnostic performance, suggesting that these
markers should be interpreted cautiously and primarily as
supportive rather than standalone diagnostic tools. The
variability among studies may partly be explained by the
marked histopathological heterogeneity of parotid gland
tumors, differences in study design, and the relatively lim-
ited number of malignant cases in single-center cohorts,
which may have reduced the statistical power of subgroup
analyses.

Although PLR is frequently discussed as a negative
prognostic factor in several malignancies, our findings
suggest that its diagnostic contribution in parotid gland
tumors may be more limited and should be interpreted as
an adjunctive parameter rather than a primary predictor
[16, 19]. The sensitivity and specificity of PLR may vary
substantially depending on tumor subtype, tumor burden,
and accompanying inflammatory conditions.

Preoperative assessment of parotid masses continues to
rely mainly on imaging methods and FNAB; however, the
diagnostic accuracy of FNAB may be limited in cystic, het-
erogeneous, or low-grade lesions [1, 6, 15]. Recent studies
by Abbate et al. [27] and Committeri et al. [28] emphasized
that inflammatory biomarkers may serve as useful sup-
portive tools, particularly in indeterminate or suspicious
cytological cases. In this context, inflammatory markers
such as NLR, PLR, and SII may provide clinicians with
easily accessible and cost-effective adjunctive information
that can support preoperative risk stratification and surgi-
cal planning without disrupting routine clinical workflows.
The biological interaction underlying these observations
may also be associated with chronic inflammation-related
cytokine activity, including IL-6 and TNF-a pathways,
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which contribute to tumor progression and suppression
of antitumor immunity [9, 10, 11].

This study has several limitations that should be con-
sidered when interpreting the findings. As a retrospective,
single-center study, the generalizability of the results may
be limited. In addition, some baseline characteristics dif-
fered between the benign and malignant groups, particu-
larly age distribution, which may have affected the direct
comparability of the groups. Another important limitation
is the relatively small number of malignant cases compared
with benign cases, which may have reduced the statistical
power and robustness of the analyses. Moreover, the imbal-
ance between the benign and malignant groups may have
further limited the ability to draw definitive conclusions
regarding differences between tumor subtypes. Although
strict inclusion and exclusion criteria were used to mini-
mize the influence of inflammatory comorbidities, these
criteria may also have introduced selection bias and may
not fully reflect the broader patient population encoun-
tered in daily clinical practice. Therefore, the results should
be interpreted with caution. Future large-scale, prospective,
multicenter studies with more balanced study groups are
needed to further clarify the diagnostic value and clini-
cal utility of systemic inflammatory markers in parotid
gland tumors. In this context, the present study should be
considered a pilot study.
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CONCLUSION

NLR, PLR, and SII may provide preliminary and support-
ive information in distinguishing malignant from benign
parotid tumors. These findings are exploratory and should
not be used alone for diagnostic decision-making. Further
large-scale, prospective, multicenter studies are needed
to validate these results. This study should be considered
a pilot study, and its findings should be interpreted with
caution. Future research should prioritize the integration
of systemic inflammatory markers with specific molecu-
lar profiles, including PD-L1 status, TP53 mutations, and
DNA damage response pathways (e.g., ATM/CHK2), to
enhance preoperative risk stratification and better define
the immune-inflammatory crosstalk in parotid carcino-
genesis.
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3Hauaj cMCTeMCKUX MHPNAMaTOPHUX MapKepa Y Pa3NIMKoBatby 6eHUTHUX 04
MaJIMTHUX TYMOpPA NapOTUAHUX XKNe3aa — NMNOT-CTyAuja

Nytdy Wenenaunp, bepat Aknd Kaja, BeLinge Muxap AntuHuiwmk oraH, Myctada Cang TekuH, Omep Qapyk Yanum, lekxaH

AntuH, Tonra KangoraH

YHuBep3utet Megunon y Wctanbyny, MeguumHckm dpakyntet, Katefipa 3a OTOpMHONAPUHIONONIAjY U XMPYprujy rase 1 Bpata, MctaHobyn,

Typcka

CAXETAK

YBoa/LUnm Lnb oBe cTyaunje je npoueHa gnjarHOCTUYKe
BpeAHOCTU oAHOCa HeyTpoduna n numdouwnta (NLR), ogHoca
TpombouwnTa 1 numdouuTa (PLR) 1 MHAEKCA CUCTEMCKE MY-
HouHdbnamauuje (Sl) y pa3nvukoBary 6EHUrHYX Of MANUrHUX
TyMOpa NapoTuaHe xnesge.

MeToae PeTpocneKTUBHO Cy NPOLEHEHMN KANHUYKIN NOAALIN
129 6onecHuKa Koju cy MManu onepaumjy napoTuiHe xnesge
n3mehy 2014. 1 2024. ropuHe. YnopeheHu cy gemorpadcku no-
Jauw, pe3yntatyi NpeonepaTBHE KPBHE CAVKE U XMCTONOLLKN
pe3yntati. bonecHUUM cy KateropucaHu y rpyne 6eHUrHMUX 1
ManMrH1X Tymopa Ha OCHOBY XVCTOMATOJOLLKE AujarHose.
PesynTtatu Huje npoHaheHa 3HauajHa pa3nuka y pacnogenv
nonosa uamehy rpyna (p > 0,05). BonecHuun ca ManuUrHum
TymopumMa 6unu cy 3HayajHo CTapuju of OHUX ca BEHUTHUM

Tymopuma (p = 0,038). bpoj numdouuTa 1 TpomboLUTa 61O je
3HayajHo Behu y rpynu ca 6eHUrHum Tymopuma (p = 0,008 n

p = 0,029, pecnekTnBHO). Hacynpot Tome, cpefre BpegHoCTU

NLR 6une cy 3HauajHo Behe Kof 601ecHIKa ca MannrHim Ty-
mopuma (p = 0,016). Mako cy BpeaHoctu PLR u Sll Takohe 6une
Behe y rpynu ca MannMrHim TyMopuMa, pasnmke Hucy bune cta-
TUCTUYKM 3HavajHe (p > 0,05).

3aksbyuak NLR MoxKe NocnyKutu Kao noMmohHu 1 fopaTHu
MapKep, a He Kao CaMOCTasiHW AMjarHOCTUYKI anaT 3a pasnu-
KOBakbe BEHUTHIX M ManUTHKX TYMOpa napoTugHe xnesge. Oy
CTyaujy Tpeba cmaTpat NUNoT-cTyaujom 1 notpebHe cy sehe
KOHTpOSNCaHe CTyauje.

KrbyuHe peun: napoTvaHW TYMOpY; NapoTUAEKTOMMja; OfHOC
HeyTpoduna n numdowuuTa; ogHOC TpomboLmTa U NMMbOLTa;
WHAEKC CUCTeMCKe NHbNamaumje
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SUMMARY

The first allogeneic hematopoietic stem cell transplantation in children in Serbia was performed in the
1970s at the Dr. Vukan Cupi¢ Mother and Child Health Care Institute of Serbia. In December 1990, a hap-
loidentical hematopoietic stem cell transplantation was performed on a nine-month-old infant suffering
from X-linked severe combined immunodeficiency. Seven years later, a Bone Marrow Transplantation
Department was established at the Dr. Vukan Cupi¢ Mother and Child Health Care Institute of Serbia.
Thanks to the members of the transplantation team, with the help and support of the Ministry of Health
of the Republic of Serbia and the Republic Fund of Health Insurance, as well as assistance from several
centers in Italy and England, significant success was achieved in the development of transplantation
medicine. Each year, the members of the transplantation team at the Dr. Vukan Cupi¢ Mother and Child
Health Care Institute of Serbia perform 18-26 hematopoietic stem cell transplantations, both autologous
and allogeneic (from an identical related donor, unrelated matched donor, related partially matched

donor, related and unrelated cord blood).

Keywords: children; hematopoietic stem cell transplantation; Serbia

INTRODUCTION

Nearly seven decades ago, in 1957, Thomas et
al. [1] performed the first hematopoietic stem
cell transplantations (HSCT) in patients suf-
fering from leukemia. Two years later, Mathe
et al. [2] applied this form of treatment to six
patients who had been irradiated in an acci-
dent at the Vinca Institute of Nuclear Sciences
near Belgrade. Mathe et al. [2] became the most
active group in this field during the following
years, and in 1968 they reported the first re-
sults of the treatment of patients with leukemia.
They were also the first to provide a clinical
description and the basis for the pathology of
graft-versus-host disease, and emphasized the
importance of viral and fungal infections in pa-
tients after HSCT. The first HSCT in children
were performed in 1968, on two boys suffer-
ing from primary immunodeficiency [one with
severe combined immunodeficiency and the
other with Wiskott-Aldrich syndrome] [1-7].

In the 1970s, Dr. Jovan Kezi¢, founder and
first head of the Hematology and Oncology
Department, and Dr. Mirko Mikuska, founder
and first head of the Immunology Department,
performed the first allogeneic HSCT at the Dr.
Vukan Cupi¢ Mother and Child Health Care
Institute of Serbia (DVCIHPMCS) in a child
suffering from severe acquired aplastic ane-
mia. Nearly two decades later, in December
1990, Dr. Mario Abinun and Dr. Dragana Vuji¢
(born Maki¢), with the great help and support

from Prof. Dr. Miomir Malesevi¢ and Prof. Dr.
Dese Lili¢ from the Military Medical Academy
in Belgrade, performed the first HSCT from
a related partially matched donor (haploiden-
tical HSCT) in a nine-month-old boy suffer-
ing from severe combined immunodeficiency.
Monoclonal antibody “Campath-1M” (anti-
CD52), necessary for bone marrow process-
ing, which was used as the source of hemato-
poietic stem cells, were obtained as a donation
from colleagues in London, Prof. Roland
Levinsky and Dr. Gareth Morgan (Institute of
Child Health, Great Ormond Street Hospital,
Department of Paediatric Immunology,
London, UK), thanks to the private contacts
of Dr. Mario Abinun. The complicated pro-
cess of bone marrow processing (removal of
T lymphocytes — T-cell depletion) was per-
formed by Prof. Dr. Desa Lili¢ with her team
at the Institute for Experimental Medicine, the
Military Medical Academy. This was the first
haploidentical HSCT not only in Serbia and the
former Yugoslavia, but in the region. Except
for a mild chronic form of graft-versus-host
disease on the skin, the patient did not have
other post-transplant complications [8-12]
(Figures 1 and 2).

Recognizing the importance of HSCT in
the treatment of congenital and acquired
diseases of the lymphohematopoietic system
in children, the doctors of the Hematology
and Oncology Department (Dr. Jovan Kezi¢,
Dr. Sofija Aleksandrovi¢-Boberi¢, Dr. Nada
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Figure 1. Photograph of M.A.in 1990 at the age of nine months (photograph obtained

from Prof. Dr. Mario Abinun)

Rasovié-Gvozdenovié, and Dr. Petar Ivanovski) and the
doctors of the Immunology Department (Dr. Mirko
Mikuska and Dr. Mario Abinun) of the DVCIHPMCS,
supported by the director Dr. Bozidar Vlaji¢, in 1986
sent a letter to the Republic Fund of Health Insurance
requesting the formation of a Bone Marrow Transplant
Unit. Virtually, from 1986, an effort to establish the Bone
Marrow Transplantation Unit began. The first “sterile unit”
was donated by Prof. Wilhelm Friedrich, the Ulm trans-
plantation team, thanks to the private contacts of Dr. Mario
Abinun. In October 1991, a letter was sent to the Republic
Health and Health Insurance Fund of Serbia with a pro-
posal to establish a Bone Marrow Transplant Unit for chil-
dren at the DVCIHPMCS. A new letter to the Republican

Figure 2. M.A. with family and Prof. Dr. Dragana Vuji¢,
in 2024

Fund of Health Insurance requesting the establishment of a
Bone Marrow Transplant Unit was submitted on December
16, 1993. The following year, in March 1994, the director
of the DVCIHPMCS, Prof. Dr. Milo§ Banicevi¢, and the
head of the Hematology and Oncology Department, Prof.
Dr. Gordana Bunjevacki, have prepared the “Program for
the Establishment and Operation of the Intensive Care
Unit and Treatment Department in the Department of
Hematology” and submitted it to the City Fund for Health
Insurance. After receiving all necessary approvals and re-
quired funds, at the end of 1994, the construction of the fu-
ture Bone Marrow Transplantation Unit began at the start
of 1995, and opened and put into operation on April 18,
1997. On the day the Bone Marrow Transplantation Unit
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Figure 3. Letter to the Republic Health Insurance
Fund dated October 17, 1991
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Figure 4. Letter to the Republican Health Insur-
ance Institute on December 16, 1993

Figure 5. Program for the establishment and op-
eration of the Intensive Care and Therapy Depart-
ment at the Hematology Department
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Figure 6. Health workers and associates who on April 18, 1997, performed the first
allogeneic bone marrow transplant in the newly opened sterile unit (from left to right

stand Prof. Dr. Srdan Pasi¢, Prof. Dr. Dragana Vujic)

Figure 7. Danko Buri¢ MSc. and Prof. Dr. Dragana Vuiji¢, 1997, freezing of hematopoietic
stem cells

was opened, a HSCT was performed on a six-month-old
infant suffering from severe combined immunodeficiency.
The bone marrow donor was an older brother. Prof. Dr.
Dragana Vuji¢ and Prof. Dr. Srdan Pasi¢ led the transplant
team that successfully performed this transplantation. That
same year, in August, the first autologous transplantation
was performed in a girl who had a relapse of rhabdomyo-
sarcoma. This was also the first autologous HSCT in a child
in Serbia where control rate freezing of hematopoietic stem
cells was used. The head of the transplantation team was
Prof. Dr. Dragana Vuji¢. From the opening of the Bone
Marrow Transplantation Unit until 2004, the transplanta-
tion team of the DVCIHPMCS performed 1-3 transplants
per year. Thanks to the fact that in 2004 the Ministry of
Health of the Republic of Serbia and the Republic Fund of
Health Insurance recognized transplantation medicine as
one of the priorities, the transplantation team became in-
creasingly active and in 2005 performed eight HSCT. From
2005 to the present the transplantation team performs

Srp Arh Celok Lek. 2026 Jul-Aug;154(7-8):471-478

between 18 and 26 HSCT per year [8, 13]
(Figures 3-6).

Educating the members of the future
transplantation team began in 1993 at
centers in Italy (Trieste, Perugia, Genoa,
Monza, Brescia, and Pavia) and in England
(Newecastle upon Tyne). We owe great
gratitude to Dr. Marino Andolina (Burlo
Garofolo Children’s hospital, Trieste, Italy),
Dr. Augusto Amici (University of Perugia,
Clinic of Pediatrics, Perugia, Italy), Dr.
Mom¢ilo Jankovi¢ (San Gerardo Hospital,
Monza, Italy), Dr. Bruno De Bernardi
(Giannina Gaslini Institute, Genoa,
Italy), Dr. Luigi D Notarangelo (Azienda
Ospedaliera Spedali Civili di Brescia,
Brescia, Italy) and Dr. Marco Zecca (La
Fondazione IRCCS Policlinico “San Matteo,”
Pavia, Italy), as well as Dr. Mario Abinun
(North Childrens Hospital, Newcastle upon
Tyne, England). The funds for the education
of the transplantation team members were
provided by colleagues from centers in Italy
and England, partly through the project
“Creating Conditions for HSCT in Children
in Serbia,” which has been financed from
the budget since 2008 through the Ministry
of Health of the Republic of Serbia [13].

Prof. Dr. Dragana Vuji¢, Prof. Dr. Vujo
Drndarevi¢ (University of Belgrade, Faculty
of Electrical Engineering, Vinca Institute
of Nuclear Sciences), Danko DPurié¢, MSc
(Vinca Institute of Nuclear Sciences),
Miroljub Arandelovi¢ (Vinca Institute of
Nuclear Sciences), as well as numerous as-
sociates from the Vinca Institute of Nuclear
Sciences, in October 1994 started the imple-
mentation of a project for the development
of a microprocessor for the programmed
freezing of hematopoietic stem cells. The
first testing of the microprocessor took place in 1995, when
hematopoietic stem cells from laboratory animals were
used, and a year later, in 1996, Dr. Dobrila Veljkovi¢, the
head of the Transfusion Department at the DVCIHPMCS
performed the first isolation of human hematopoietic stem
cells from peripheral blood, and the obtained cells were
used for testing the microprocessor. The donor of the he-
matopoietic stem cells from peripheral blood was Prof. Dr.
Dragana Vuji¢. The obtained test results confirmed the re-
liability of the microprocessor, which was successfully used
in the period from August 1997 to 2002 [14, 15] (Figure 7).

During 1996 and 1997, Prof. Dr. Dragana Vuji¢ and the
head of the Transfusion Department of the DVCIHPMCS,
Dr. Sci. Med. Dobrila Veljkovi¢, prepared the “Standards
for Bone Marrow Transplantation in Children”, which were
submitted to the Ministry of Health of the Republic of
Serbia and the Republic Fund for Health Insurance. A year
later, in December 1998, the Ministry of Health made a
decision to establish the Republic Center for Bone Marrow
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TRANSPLANTACIJA MATICNIM
CELITAMA HEMATOPOEZE 1z

KOSTNE SRZI I PERIFERNE KR VI

SPECIFIKACIA USLUGA, POTROSNOG MATERUALA 1
LEKOVA

prediog sadinife: Dr Dragana Makic, Mr Sc.

Dr Dobrila Veljkovié, Mr Sc.

Figure 8. Standards for bone marrow transplantation in children

Transplantation in Children at the DVCIHPMCS. In the
same year, we became members of the European Group
for Blood and Marrow Transplantation [8, 13] (Figure 8).

The Laboratory for Cryobiology at the Bone Marrow
Transplantation Unit was established in 2001 thanks to
a donation from the government of the Republic of Italy
and the Italian non-governmental organization “Nuova
frontier alisei” A year later, the non-governmental organi-
zation “Gruppo Cesvi L Espresso” from Italy provided the
funds necessary for the acquisition of equipment for the
Transfusion Department, the Flow Cytometry Laboratory,
and the Cryobiology Laboratory. These two significant
donations enabled the further development of HSCT at
the DVCIHPMCS [8, 13] (Figure 9).

The project proposal “Creating Conditions for HSCT
in Children in Serbia” was prepared in 2007 and submit-
ted to the Ministry of Health of the Republic of Serbia.
The project was approved and its implementation began
in 2008. The project was prepared by Prof. Dr. Dragana
Vuji¢ in collaboration with healthcare workers and associ-
ates from the Bone Marrow Transplantation Unit and the
Cryobiology Laboratory of the DVCIHPMCS, and from
2008 to 2025 she was the coordinator of the project. The
implementation of the project enabled the procurement of
the necessary equipment for the successful implementation
of the HSCT program at the DVCIHPMCS the prepara-
tion of the conceptual, technological, and main project
for a new bone marrow transplantation unit and public/
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Figure 9. Contract with Gruppo Cesvi L 'Espresso

family cord blood bank, the construction and equipping
of the public/family cord blood bank, and the procure-
ment of necessary consumable materials for hematopoietic
stem cells processing, as well as the preparation of guides
for patients, parents, hematopoietic stem cell donors, and
healthcare workers and collaborators [8, 13] (Figure 10).

After obtaining the necessary permits, the construc-
tion of a public/family umbilical cord blood bank began
in April 2013. While the necessary equipment for the fu-
ture bank was being acquired and team members were
undergoing training, the construction of the public/family
cord blood bank proceeded in phases. Architectural and
construction work was completed in 2020, when, due to
changes in legal regulations, the struggle for the legaliza-
tion of the public/family cord blood bank building began.
The public/family cord blood bank building was legalized
in September 2023, and in September 2025, with the re-
location of the cryobiology laboratory, the public/family
cord blood bank building was put into operation [16, 17,
18] (Figure 11).

The first sample of related cord blood was collected,
processed, and cryopreserved in 2002 in the newly es-
tablished cryobiology laboratory. Seven years later,
in November 2009, approval was obtained from the
Commission for New Technologies of the Ministry of
Health of the Republic of Serbia for the establishment of
a family cord blood bank, and by 2025, 117 samples had
been processed and stored. The procedure for obtaining
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Figure 10. Guides created by the transplantation team of Dr. Vukan Cupi¢ Mother and Child Health Care Institute of Serbia (taken from: https://
www.zdravlje.gov.rs/tekst/429156/vodici-dobre-klinicke-prakse-iz-oblasti-transplantacije.php)

the necessary approvals to operate a public cord blood
bank is currently underway [16, 17, 18].

The transplantation team of the DVCIHPMCS provided
assistance and support to the transplantation team of the
Clinic for Hematology of the University Clinical Center
of Serbia from 2008 to 2020 by collecting, processing, and
storing patients’ hematopoietic stem cells for autologous
transplantation [13].

Significant progress has been achieved thanks to the
collaboration with the Institute for Medical Research,
where the viability of collected and cryopreserved hema-
topoietic stem cells was assessed, as well as monitoring
of Toxoplasma reactivation in the post-transplant period.
Prof. Dr. Tanja Jovanovi¢ and Prof. Dr. Valentina Arsi¢
Arsenijevi¢ from the University of Belgrade, Faculty of
Medicine, Institute of Microbiology and Immunology;,
along with their teams, enabled the monitoring of the
virological and mycological status of patients in the peri-
transplant period. Thanks to the establishment of the
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National Registry of Voluntary Hematopoietic Stem Cell
Donors at the Institute for Blood Transfusion of Serbia and
the special involvement of Dr. Zorana Andri¢, PhD, and
Dr. Gloria Blagojevi¢, it became possible to find unrelated
voluntary hematopoietic stem cell donors not only in the
Serbian registry but also in the worldwide registry [13,
18-21] (Figure 12).

During 2009-2010, the Zvoncica Parents’ House was
built as part of the DVCIHPMCS, intended for the ac-
commodation of children after leaving the Bone Marrow
Transplantation Unit, as well as for children from the
Hematology and Oncology Department, to ensure ad-
equate monitoring. This significant project was realized
through the substantial involvement of the then Director
of the Republic Fund of Health Insurance, Mrs. Svetlana
Vukajlovi¢ [13] (Figure 13).

Significant events for HSCT in children in Serbia are:
the first bone marrow transplantation at the DVCIHPMCS,
the first haploidentical transplantation with T-cell
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Figure 11. Construction of a public/family umbilical cord
blood bank; in the photograph, from left to right: Prof. Dr.
Dragana Vuji¢ and Emilija Lazi¢ (molecular biologist)

Figure 12. Part of the team that participated in processing the first un-
related bone marrow sample; the donor is from the National Registry of
Voluntary Hematopoietic Stem Cell Donors of Serbia, November 2009
(from left to right: Dr. Olivera Serbi¢, Dr. Marino Andolina, Prof. Dr. Dragana
Vuji¢, Dr. Dobrila Veljkovi¢, Dr. Zorana Andric)

DOI: https://doi.org/10.2298/SARH260504051V

Vuji¢ D.

depletion in December 1990, the opening of the Bone
Marrow Transplantation Unit and the first transplanta-
tion in the newly opened Unit in April 1997, the first au-
tologous HSCT in August 1997, the first haploidentical
transplantation with ex vivo treatment of stem cells using
vincristine and methylprednisolone in March 2006, the
first transplantation from an unrelated matched donor
from the Serbian registry in November 2009, approval by
the Commission for New Technologies of the Ministry
of Health of the Republic of Serbia for the formation of
a family cord blood bank in November 2009, processing
of haploidentical graft using the alpha/beta TCR/CD19
depletion method in November 2012, the first CD34+ se-
lection in February 2013, the first transplantation from an
unrelated donor from the global registry in April 2013, the
first transplant with identical related cord blood in May
2017, the first transplant from unrelated cord blood from
the world registry in December 2017, administration of
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Figure 13. Construction of the Zvoncica Parents’ House

donor lymphocyte infusion in February 2022, use of ex-
tracorporeal photopheresis in 2023 [10, 13, 14, 16, 22-25].

Since the establishment of the sterile unit, members of
the transplantation team have introduced new forms of
transplantation, immunomodulation, methods for process-
ing hematopoietic stem cells, diagnostic procedures for
early recognition, and reduction of the incidence of acute
and chronic transplantation complications. Better survival,
improved quality of life after HSCT were achieved, and
projects and programs were developed aimed at creating
a center capable of gaining international accreditation.
This significant achievement could not be reached without
close cooperation of all members of the transplantation
team of the DVCIHPMCS, the Institute of Microbiology
of the Faculty of Medicine of the University of Belgrade,
the Laboratory for Human Leukocyte Antigen Typing, and
the National Register of Voluntary Hematopoietic Stem
Cell Donors of the Institute for Blood Transfusion of
Serbia, the Institute for Medical Research of the University
of Belgrade, as well as the assistance and support of the
Ministry of Health and the Republic Fund of Health
Insurance, colleagues from foreign centers who helped in
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Pa3Boj TpaHcnnaHTaymje matuuHux henuja xematonoese y UHCTUTYTY 3a
3/ paBCTBEHY 3aWITUTY MajKe u geteta Cpbuje , Ap BykaH Yynuh“

[paraHa Byjuh
YHuBep3uteT y beorpagy, MeauuuHckn dakyntet, beorpag, Cpbuja;

WHcTuTyT 3a 30paBcTBeHy 3alwTuTy Majke 1 feteta Cpbuje ,Jp BykaH Yynuh', Beorpag, Cpbuja;

Eypomepuk, beorpap, Cpbuja

CAXETAK

lMpBa anoreHa TpaHcnaHTaLUuja MaTyHux henuja xematornoese
Kog feLe y Cpbuju ypaheHa je cegampeceTux roguHa 20. Beka y
VHcTuTyTy 33 3apaBCcTBEHY 3alWTUTY Majke 1 aeteta Cpbuje,Jp
Bykan Yynuh". Y geuembpy 1990. roguHe ypaheHa je xannou-
[EHTVYHa TpaHcnaHTaLUuja MatnyHux henmnja xematonoese Koa
JeBeToMeCeYHOr 0fjojueTa Koje je 60110Bano of X-Be3aHe TeLlKe
KombuHoBaHe umyHogedbuuujeHuuje. Cegam rogrHa KacHuje
oTBOpPEHO je Opferbere 3a TpaHCNIaHTaLWjy KOLWTaHe CPXN Y
VHcTuTyTy 33 3apaBCcTBEHY 3alWTUTY Majke 1 aeteta Cpbuje,Jp
BykaH Yynuh". 3axBarbyjyhn unaHoBMMa TpaHCMIaHTaLOHOT
TMa, y3 nomoh 1 nogpluky MuHucTapcTsa 3apasiba Penybnnke

Cpbuje v Penybnuukor GpoHpa 3a 38paBCTBEHO OCUTypatbe, Kao
1 nomoh Hekonvko UeHTapa u3 Wtanuje n EHrnecke, nocturHyt
je 3HayajaH ycnex y pa3Bojy TpaHCniaHTaUMoHe mefuuHe.
YnaHoBM TpaHCNNaHTaLMOHOr TuMa VIHCTUTYTa 3a 3ApaBCTBEHY
3awTuty majke n geteta Cpbuje,Jp BykaH Yynuh* roguwbe
n3Bepy 18-26 TpaHcnnaHTaUmja MaTMuHKX henvja xemaTtonoese,
KaKO ayTOJIOrHWX, TaKO U anoreHux (Of MAEHTUYHOT CPOAHOT fAa-
BaoLla, HeCpofHOr MOAYAaPHOr AaBaoLid, CPOAHOT AENVMNYHO
nofyAapHor fAaBaoLa, CPOAHE U HECPOAHE KPBY NyNYyaHWKa).

KrbyuHe peum: feLia; TpaHcniaHTaLmja MatuyHmx henvja xe-
matonoe3se; Cpbuja

Srp Arh Celok Lek. 2026 Jul-Aug;154(7-8):471-478



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe nopHomema pykonica YpeFHUIITBY Yacomuca ,,Cprckmn
apxuB 32 HeTOKyHo neKkapcTBo (CA) cBu ayTopu Tpeda ga
npounTtajy Yuyrcrso 3a ayrope (Instructions for Authors),
riae he nponahu cBe morpedne madpopmanuje o micamy
¥ OIpUIpeMN paja y CKIafy ca CTaHAapANMa Jacomuca.
Beoma je BayKHO Ja ayTopu IpuUIIpeMe paj IpeMa JaTiuM
nponosnunujama, jep yKoImko pykomuc He dyne ycknahen
C OBMIM 3aXTeBNMa, YpegHnmTBo he ogmoxxury mnm ogdu-
TH 1eTOBO MydnukoBame. PagoBu odjaBmenn y CA ce He
xoHopapuiy. 3a wiaHke koju he ce odjaButn y CA, camom
NoHYfIoM paja CpIICKOM apXIBY CBY ayTOPY paja peHoce
CBOja ayTOpCKa IpaBa Ha M3faBava yaconuca - Cpncko
JeKapCKo APYIITBO.

OIIIITA YIIYTCTBA. CA odjaBbyje pasjoBe Koju 0 caja
HICY HUTITIe 0djaB/beHM, Y IIeTIOCTI WM [IeTIOM, HUTY TIpYXBa-
henn 3a odjaBpuBarme. CA 0djaBbyje pajjoBe Ha €HITIECKOM U
CpIICKOM je3uky. 350r dorbe mocTymHOCTH 1 Behe iTHpaHOCTH
IIperopydyje ce ayTopyMa Jia pafioBe CBUX 0d/INKa Ipenajy
Ha eHI7IecKoM je3uky. Y CA ce odjaBmyjy crenehe kateropuje
PpajioBa: YBOJHMIIM, OPUTMHAIHY PaJlOBY, IIPETXOIHA U KPaTKa
CAONIITerba, IPUKA3Y ONeCHMKa M CITydajeBa, BUeO-YWIaHLY,
CTIVIKe U3 KITMHWYKe MeIUIIVHE, IPETTIeHN PajlOBH, aKTyelHe
TeMe, PafIOBY 3a IIPAKCY, PA/IOBY U3 VICTOPYIje MEAVIIVHE 1 je3N-
Ka Me/IUIIVHe, MeJUIIMHCKe eTUKe, PeryTaTOPHMX CTaHJapya y
MeJIVLIVHM, U3BEIITAjV Ca KOHIPeca ¥ HayYHUX CKYIIOBa, IIHI
CTaBOBY, KOMEHTAPY IO TI03UBH, IMCMA YPETHNKY, IIPUKA3N
KIBUT3, CTPY4He BeCTH, In memoriam v ppyru npunosu. Opu-
TYHAJTHU PajIOBM, IPETXOJHA ¥ KPAaTKa CaOMIITeba, IIPUKa3N
doecHMKa U CITy4ajeBa, BUeO-WIAHIM, CIMKe U3 KIVHIYKe
MeJMIMHe, IIPeITIefHY PajloBY M aKTye/lHe TeMe, MyOIuKyjy
ce MICK/bYYMBO Ha eHITIECKOM je3WKY, a OCTajle BpCTe pajioBa
ce MOTy ITyO/IMKOBATH Y Ha CPIICKOM je3MKY CaMO 10 OfUTy LI
Ypepuumtaa. PafoBu ce yBek 0CTaB/bajy ca Ca)KeTKOM Ha
€HITIECKOM U CPIICKOM je3UKYy (y CKJIOIy caMor pyKOIIuca).
TekcT paga KyLaTu y nporpamy 3a odpany Tekcta Word,
¢dourtom Times New Roman u BenmudmHOM coBa 12 Tavyaka
(12 pt). CBe yeTupu MapruHe IOgeCUTA Ha 25 M, BeINIU-
Hy cTpaHuIie Ha GopMaT A4, a TEKCT KYLIaTH C FBOCTPYKUM
HPOPENIOM, IeBVIM IIOPAaBHAEM I YB/Ia4eheM CBAKOT ITacyca
3a 10 mm, de3 febera peun (xudenanuje). He kopuctntu
Tady/aTope U y3acTOIIHe IIpasHe KapakTepe (crejcoBe) paju
HopaBHala TEKCTa, Beh a/aTke 3a KOHTPOTY HOpaBHaIba Ha
newupy u Toolbars. 3a perasak Ha HOBY CTpaHy JOKyMeHTa He
KOPUCTUTH HU3 ,eHTepa®, Beh MckbyunBo oniujy Page Break.
IToc/me cBakoOT 3HAaKa MHTEPIIYHKIIMje CTABUTH CaMo jeflaH
IpasaH KapakTep. AKO Ce y TEKCTY KOPMCTe CIIeIMja/THI 3HAII
(cumbonu), kopucturu dout Symbol. ITogann o kopuitheHoj
JIUTepaTypy Y TEKCTY O3HaUaBajy ce apanckum dpojeBuma y
YIJIaCTMM 3arpajiama — Hip. [1, 2], 1 To peociesoM Kojum ce
10jaB/byjy y TeKcTy. CTpaHuIle HyMepucaTy PeioM Y JOHeM
JIECHOM YTy, IIOYeB Off HaCJIOBHE CTpaHe.

IIpy mucarby TeKCTa Ha €HITIECKOM je3UKy Tpeda ce mpupp-
>KaBaTH jesnyKor cranpgapna American English v kopuctutu
KpaTKe U jacHe peveHuIie. 3a HasyBe JIeKOBA KOPUCTUTH JC-
K/by4VBO TeHepUUKa VIMeHa. Ypebaju (amapaTu) ce o3HayaBajy
(adpuuknm HasuBMMa, a Me U MeCTO IpousBohada Tpeda

HaBECTH Y OO/IMM 3arpajiamMa. YKOIMKO e Y TeKCTY KOPYCTe
03HaKe Koje Cy CII0j C7IoBa 1 dpojeBa, MPeLM3HO HAIICaTH
Spoj Koju ce jaB/ba y CYIEPCKPUIITY WM CYICKPUITY (HIIp.
#Tc, IL-6, O,, CD8). YKONMKO Ce HemTo yodndajeHo muie
KypsuBoM (italic), Tako ce u HaBopu, HIIp. ey (BRCAI).

YKOJMKO je pajj Ieo MarucTapcke Tese, OHOCHO JOKTOPCKe
muceprauuje, uian je ypabeH y okBUpy Hay4HOT IIPOjeKTa,
10 Tpeda nocedHO HasHauMTH Y HarloMeHN Ha Kpajy TeKcTa.
Takobe, ykonmko je paj IpeTXOJHO CAOIIITEH Ha HEKOM
CTPYYHOM CacTaHKY, HABECT!U 3BaHMYAH Ha3UB CKYTIa, MECTO
U BpeMe OfipyKaBalba, [ia JIM je paji M Kako MyOIMKoBaH (HIIp.
VICTU VIV IPYTadujy HACIIOB VTN CaXKeTaK).

KIIMHNYKA UCTPAJKVBAIbA. Knyanyka McTpakmBama
ce mepuHMIY Kao MICTPaXKMBakba YTNIIaja jeTHOT MM BULLIe
CpefcTaBa WM Mepa Ha MCXOJ 3fpaBba. Perucrapcku Spoj
UCTpaXXMBaba Ce HABOMM Y TOCIIENbeM Pefy CaXKeTKa.

ETMYKA CATTTACHOCT. Pykomicy o ncTpakxnpamymMa Ha
/bymVMa Tpeda [ia cafip>Ke M3jaBy y BUAY MMCAHOT IPUCTaHKa
VCIUTUBAHMX 0C00a Y CKIafy ¢ XeICHHIIKOM AeK/IapaliijoM
7 Of0dperbe HalIeXXHOT eTHYKOT 0A00pa A Ce MCTPKIBAEbE
MOXKe M3BECTH U [Ia je OHO Y CK/Iajiy C IIPaBHMM CTaHJapAMMa.
ExcriepuMeHTa/IHA UCTPa)KUBatba HA XyMaHOM MaTepujamy
M UCOUTHUBAba BpIIeHA HA XMBOTUbaMa Tpeda fa cajpike
U3jaBy eTHYKOT 0AO0pa yCTaHOBe U Tpeda ia Cy Y Car/IaCHOCTH
C IIPaBHMM CTaHAPAMMA.

M3JABA O CYKOBY MHTEPECA. V3 pykomnuc ce mpuna-
Ke TIOTIMCAHa U3jaBa y oKBUpY odpacua Submission Letter
KOjOM Ce ayTopu M3jalllbaBajy o cBakoM Moryhem cykody
MHTEpeca VI BeroBoM OfiCYCTBY. 3a fofaTHe nHQOpMarje
0 PasIMYMTUM BpCTaMa CyKoda MHTepeca MOCeTUTI MHTeP-
HeT-cTpaHuIyy CBETCKOT yApy)Kerba yPeIHINKA MEIUIIMHCKIIX
vyacormca (World Association of Medical Editors - WAME;
http://www.wame.org) mon, HasuBoM ,,IlonuTuKa U3jaBe o
cykody nHTepeca®

AYTOPCTBO. Cse 0code Koje cy HaBefileHe Ka0o ayTOpH
pana tpeda ga ce kBanudukyjy 3a ayropcro. CBaku ayTop
Tpeda [ia je y4ecTBOBAO JOBO/LHO Y Pajly Ha PYKOIMCY KaKo
Sy Morao fia mpeysMe OrOBOPHOCT 3 IIe/IOKYIIaH TeKCT I
pesynrare 3HeceHe y pajly. AyTOPCTBO Ce 3aCHMBA CaMO Ha:
OUTHOM IONPMHOCY KOHILIENIV)! pajia, Zodujamy pesyarara
IV AHAJI3Y M TyMadelby pesy/nTara; IIaHuparby pyKomica
VIV 1b€TOBOj KPUTIYKO]j PEBU3W)Y OF, SHATHOT IHTENEKTYaTHOT
3Ha4Yaja; 3aBPIIHOM JOTEPUBalbY BEP3yje PYKOIca KOju ce
IpuIpeMa 3a MTaMIambe.

AyTopn Tpeda na mpuIoXKe OMNC FOIPUHOCA MOjeANHATHO
3a CBaKoOI KoayTopa y oKBupy odpaciia Submission Letter.
DuHaHCHparbe, CAKYIUbakbe OJATAKa MV TeHePaTHO HaflIyTe-
[iatbe VICTPKMBAYKe IPYIIe CAMI IO Cedyt He MOTy OLIpaBIaTH
aytopctBo. CBU APYTV KOjU Cy JOIIPUHENN M3PAMIL Pajia, a
KOjJ1 HUCY ayTOpH pyKomuca, Tpedasno du fa dyny HaBeseHN! y
3axBaHMUIN C OIVICOM FIXOBOT JONIPMHOCA Pajly, HAPaBHO,
y3 IMCAHM IIPYCTaHAK.
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ITTATJAPU3AM. Op 1. janyapa 2019. rofguse cBY pyKOIMCH
NOABPraBajy ce IpOBEPH Ha IJIarujapyusam/ay TOIyIarujapusam
upexo SClndeks Assistant - Cross Check (iThenticate). PagoBu
KOJI, KOjUX ce JOKaJKe IIarujapusam/ ayTorvarujapusam duhe
ofdmjeHn, a ayTopy CaHKI[VIOHVCAHN.

HACJIOBHA CTPAHA. Ha 1pBoj CTpaHMIY PYKOIIMCA Tpe-
da HaBecTu cnepnehe: HacmoB papna de3 ckpahennia; npenor
KpaTKOT HAac/I0Ba pajia, IyHa MMeHa U IIpesyMeHa ayTopa
(de3 TuTyna) MHAEKCcHMpaHa dpojeByMa; 3BaHMYAH HA3UB
yCTaHOBA y KOjiMa ayTOpM pajfie, MeCTO 1 IpXaBy (pefocie-
IOM KOju OAroBapa MH/EKCUpaHUM OpojeBrMa ayTopa); Ha
IHY CTpaHMIle HABECTH JIMe U Ipe3NMe, aipecy 3a KOHTAaKT,
Spoj Tenedona, daxca u MMeji afipecy ayTopa 3ay>KeHor 3a
KOPECIOHZEHI VY.

CAJKETAK. V3 opurnHamHu paj, IpeTXOMHO U KPATKO
CaoIIITe e, IPerIefl TUTepaType, IpuKas crydaja (dome-
CHMKa), paji U3 UCTOpUje Me[ULVHE, aKTyeJIHY TeMY, paj
3a pyOpUKY je3VK Me[MIVHe U paj 3a IpaKcy, Ha APYroj 1o
peny CTpaHMIM JOKYMeHTa Tpeda IPUIOKIUTY CaXKeTaK pajia
odnma 100-250 peun. 3a OpurnHaIHe PAfOBe, IPETXOFHO U
KPAaTKO CaolIllITee caKeTak Tpeda fa uMa crefehy cTpyk-
Typy: YBon/Ium pasa, Metopie pasia, Pesynrary, 3axk/byyax;
CBaKJ Off HaBeJleHNX cerMeHaTa MICaTH Kao IocedaH Imacyc
KOju ounise dongosaHoM peun. HaBecty HajBaxkHUje pesyit-
tare (HyMepy4Ke BpeIHOCTH) CTATUCTIYKE aHa/IM3e V1 HUBO
3HaYajHOCTM. 3aK/by4akK He cMe OuTH yoruITeH, Beh Mopa
SUTHU AMPEKTHO MOBe3aH ca pe3y/ITaTuMa pajna. 3a IpuKase
dorecHnka caxxerak Tpeda ja mMa cnenehe fenose: Ysop, (v
HOC/Ief’b0j pedeHNIM HaBeCcTH 1iub), [IpuKas domecHuka,
3ak/pydak; cerMeHTe Takohe mmcatu Kao mocedaH macyc
KOjJ IIOUMIbe OO/IIOBAHOM pedlt. 3a OCTajle TUIIOBE pajjoBa
Ca)keTaK HeMa IOCedHY CTPYKTYPY.

K/bYYHE PEYMN. Vicrion CaskeTKa HaBeCTH Off, TPY JIO ILIeCT
K/bYYHVX peur uam uspasa. He Tpeda fa ce monapbajy peun
U3 HAC/IOBa, a K/by4He peun Tpeda fja Syfy peleBaHTHE WIN
omucHe. Y usdopy kbydHux peun kopuctutu Medical Subject
Headings - MeSH (https://www.nlm.nih.gov/mesh/meshhome.
html).

ITPEBOJ HA CPIICKM JE3MIK. Ha Tpehoj 1o peny crpaHu-
IV JOKYMeHTa HPVIOKITY HACJIOB Pajia Ha CPIICKOM je3MKY,
IyHa JIMeHa ¥ Ipe3uMeHa ayTopa (Oe3 TMTyIIa) MHeKCUpaHa
SpojeBnMa, 3BaHIYaH Ha3MB YCTAHOBA Y KOjJIMa ayTOPY pajie,
MecTo 1 ipxasy. Ha cne;[ehoj — 4eTBPTOj IO Pely — CTPAHNMIIN
TOKyMeHTa IIPUIOXUTH caxkeTak (100-250 peun) ¢ KIby4HUM
peunma (3-6), 1 TO 32 pajioBe y KOj/IMa je 0daBe3aH cakeTak
Ha eHI7IeCKOM je3uKy. [IpeBof ojMoBa us cTpaHe 1uTeparype
Tpeda na dyne y Ayxy cprckor jesuka. CBe cTpaHe pedn Win
CUHTArMe 3a Koje II0CTOj1 OfroBapajyhe nme y HaleM jesuky
3aMEHMTU TUM Ha3UBOM. YKOJIMKO je Paji y Lie/IOCTY Ha CPII-
CKOM je3UKY, IIOTpedHO je IpeBeCTy Ha3uBe Ipuora (Taderna,
rpadMKOHa, C/IMKa, CXeMa) YKOMMKO MX VMIMA, LIe/IOKYITHU TeKCT
Y BJMa ¥ JIETEHy Ha eHITIECKY je3MK.

CTPYKTYPA PAJIA. CBy IOFHACTIOBY Ce TINIIY BETUKUM
MacHuM crosuma (domng). OpurnHamIHu paj U IPeTXORHO

U KpaTKO caoIlTeme odaBe3sHo Tpeda fa uMajy cnepehe
nopHacnose: Yoy (LIvb paga HaBeCTH Kao TIOCTIE Y IAcyc
YBopa), Metope papa, Pesynratu, luckycuja, 3akpydax,
JIutepatypa. Ilpernen nurepaType 1 aKTyeaHy TeMy YMHeE:
YBog, oprosapajyhu nognacnon, 3akpy4ak, JIuteparypa.
ITpBoMMeHOBaHM ayTOP NPEITIIHOT pajia MOpa Jla Hasefe dap
et ayTonuTara (Kao ayTop MIV KOAyTop) pasioBa Iyd/IMKo-
BaHIX Y YaCONNCHMa C penteHsujom. Koayropn, ykommko mx
MMa, MOPajy /ia HaBexy dap jeiaH ayTOLMTAT pajioBa Takobe
MyOIMKOBAaHMX Y YacoNucKuMa ¢ peLieHsnjoM. [Ipukas cnydaja
wmt donecHuka unHe: YBog (Llyvsb pama HaBeCTH Kao IOC/IENHI
nacyc Yopa), I[Iprkas donecuuxa, [Jyckycuja, JIuteparypa.
He Tpeda xopuctutu nmeHa donecHnKa, MHULIMjasIe, HUTU
dpojese ucropuja domectu, HAPOUUTO Yy WIyCTpaLujama.
ITpukasu domecHMKa He CMejy MMATy BUIIE Off T ayTopa.

ITpunore (Taderne, rpadguKoHe, C/IVKe UTA.) HOCTABUTH Ha KPaj
PYKOIINCa, a y CAMOM Telly TEKCTa jaCHO Ha3HaIMTH MeCTO Koje
ce ogHOCK Ha faTy npuor. Kpajwa mosuuyja nmpuiora duhe
ozipeheHa y TOKy mpuirpeMe paja 3a mydnuKoBarbe.

CKPAREHMIE. Kopuctutyu camo Kafia je HeONXofHO, U
TO 33 BEOMa JJyra4yKe Ha3MBE XeMIjCKUX jeIberba, OFHOCHO
HasuBe Koju cy Kao ckpahenmuiie Beh npernosHat/pusu (cTaH-
nappae ckpahenuie, kao Hup. [JHK, cupa, XVIB, ATII). 3a
cBaky ckpaheHmITy myH TepMuH Tpeda HaBeCTU IPY IIPBOM
HaBoODemwY y TeKCTy, ceM aKo HUje CTaHfjapAHa jefuHNIIa
Mepe. He xopuctutu ckpahenniie y Hacnosy. Vsderaparu
kopuuthemwe ckpaheHna y caxxeTky, ajy ako Cy HeOIIXOHe,
cBaky ckpaheHuIy 0djacHITH IIpy IIPBOM HaBODerY y TEKCTY.

JELVIMAJTHW BPOJEBI. Y TekcTy pajja Ha €HITIECKOM
jesuky, y Tadenama, Ha rpaMKOHMMA U IPYTUM IIPUIO3MMA
meuyMainHe dpojeBe myucaTy ca TadkoM (Hmp. 12.5 £ 3.8), a
Y TEKCTY Ha CPIICKOM je3NKy ca 3ape3oM (HIp. 12,5 £ 3,8).
Kag rox je To Moryhe, poj 3a0Kpy>XUTH Ha jefHY AeLMaty.

JEOVIHUITE MEPA. [ly>xuny, BUCUHY, T&XUHY U 3aLIPEMUHY
M3paXKaBaTU y METPUYKMM jefvHMLIaMa (MeTap — #1, KUIOTpaM
(rpam) - kg (g), murtap - [) nnu wuxoBuM genosuma. Teme-
paTypy uspaxasaru y crenenuma Llensujyca (°C), konmauny
cyIcraHiie y Monuma (mol), a IpUTICaK KpBY Y MUINMETpUMa
xuBMHOr ctyda (mm Hg). CBe pe3ynraTe XeMaTONOLIKNX,
KIMHUYKMX M OMOXeMIjCKIX Meperba HaBOLUTH Y MeTpud-
KOM crcteMy npema MebhynapogHom cuctemy jemuunia (SI).

OBVIM PAJTOBA. IenoxynnHy pyKOIC pajja KOjy YMHE — Ha-
CTIOBHA CTPaHa, CayKeTak, TEKCT Pajia, CIVICAK TUTepaType, CBU
[PUIO3M, OfHOCHO HOTIIVICH 34 FbUIX U JIeTeHpa (Taderte, crvike,
rpadyKOHM, CXeMe, LIPTeX), HACTIOBHA CTPaHa U CAKETaK Ha
CPIICKOM je3UKy — MOpa M3BHOCUTH 32 OpPUTMHAIHY Paj, paj
U3 MICTOpMje MeIMuHe 1 nperes aureparype go 5000 pedn,
a 3a IIPETXOJ{HO M KPATKO CaOIIIITebe, IPUKa3 dOeCHNKa,
aKTyeJIHy TeMy, paJi 3a IIPAKCY, efyKaTUBHY WIAHAK U paj 3a
PYOpuKy ,,Jesux Menuuute go 3000 peun; pajoBK 3a ocTae
pySpuke Mory umaru HajBuire 1500 peun.

Bupeo-panosu Mory Tpajatu 5-7 MuHyTa 1 dutu y popmary
avi, mp4 (flv). Y npBoM Kazipy ¢puiMa Mopa ce HaBeCTH: y
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HapiHac/oBy CpIICKY apXUB 3a 1IeTIOKYIIHO JIEKapCTBO, HAC/IOB
paza, mpe3yMeHa ¥ MHULIVja/Iu MMeHa M CPeEber CI0Ba CBUX
ayTopa paza (He ¢puaMa), ronuHa u3page. Y Lpyrom Kaapy
Mopa dutn YCHUMJbEH TEKCT pajja y BULy ancTpakra o 350
peunt. Y mocienmeM Kapy ¢uaMa MOry ce HaBeCTy MMeHa
TeXHUYKOT 0cod/ba (peXuja, CHUMAaTeb, CBETIIO, TOH, HOTO-
rpaduja u ci1.). Y3 BUfieo-pajioBe TOCTABUTH: IIOCEOHO TEKCT
y Buay amncrpakra (fo 350 peun), jenny dpororpadujy xao
WIyCTpaLMjy IPMUKasa, 13jaBy MOTIIICAHY Off CBET TEXHIUYKOT
ocodba [ja ce OfpUYy ay TOPCKMX IIpaBa y KOPUCT ayTopa pajia.

ITPVJIO3M PAJTY cy tadere, ciuke (potorpaduje, ipTexi,
cxeMe, TpauKOHN) ¥ BUAEO-IIPYUIO3N.

Caaka Tadena Tpeda a dyne cama o cedy 1ako pasym/puBa.
HacrioB Tpeda otkyriaty u3Haz Tadeste, a odjallmberba ICIIOF, ibe.
Taderse ce 03HauaBajy apanckum dpojeBuMa pema pefocieny
HaBobema y TexcTy. Tadese pTaTyt UCK/BY4UBO Y IPOrpaMy
Word, kpos mexn Table-Insert-Table, y3 nedunucarse TaqaHOr
dpoja kornoHa u peroBa Koju he unHUTH Mpexy Taderne. [le-
CHUM K/IMKOM Ha muiy — nomohy omrmja Merge Cells u Split
Cells - cnajatn, ogHocHO fenuty hennje. Kynatn pontom
Times New Roman, BenmuuHOM C/10Ba 12 pt, C jeTHOCTPYKUM
npopenoM u de3 yBadera Tekcta. Kopumrhene ckpahenne
y Tadenu Tpeda 00jaCHUTH y JIeTeH M MCTION, Taderne. YKOMKo
je PYKOIIVC Ha CPIICKOM je3UKY, IPUIOKUTH HasuBe Tadena
U ereHy Ha oda jesuxa. Takobe, y jenHy Tadeny, y okBupy
ucte henmje, yHeTV 1 TeKCT Ha CPIICKOM M TEKCT Ha €HITIECKOM
jesuKy (HMKaKo He ITpaBUTH JBe Tadese ca fBa jesukal).

Cnuke cy cBu odnuuy rpaduyKux IpuUIora 1 Kao ,,cmke y
CA ce 0djaBmyjy dpotorpaduje, pTesxut, cxeMe 1 rpadpuKOHIL.
Cryke ce 03Ha4aBajy aparicKuM OpojeB1Ma IpeMa pefocie-
ny HaBobema y Tekcty. [IpnMajy ce MCK/bYYMBO JUTUTAIHE
¢dororpaduje (upHo-Oene nnu y doju) pesonyuuje HajMambe
300 dpi u popmara samuca tiff unu jpg (Mane, MyTHe 1 CIVIKe
nourer kBanuTeTa Hehe ce mpuxBataTy 3a mTammame!). Yko-
JIVIKO @y TOPY He TIOCeyjy UM HICY Y MoryhHOCTH fja locTaBe
pururante pororpaduje, oHZa OPUIMHATIHE CIMKe Tpeda
ckeHMparn y pesonyuuju 300 dpi v y OpUriHaIHOj BEIMYNHIA.
YKOJMKO je paji HEOIIXOTHO MIYCTPOBATH Ca BUILE CIIMKA, ¥
pany he ux dutnu odjaspeHo Hekonuko, a ocrane he durn y
e-Bep3uji WiaHKa Kao PowerPoint pe3eHTanyja (cBaka c/iika
Mopa duUTH HyMepucaHa ¥ UMaTy JIETeHTY).

Bupeo-npunosu (wnycrpanuje pajga) Mory Tpajatu 1-3 mMu-
HyTa u duty y popmary avi, mp4(flv). Y3 Bupeo focraButu
0CedHO CIMKY Koja &1 dwyta minycTpaluja Bufeo-rmpukasa
y e-u3famy 1 0djaB/beHa y IITAMIIAHOM M3Jakby. YKOIIKO je
PYKOIINC Ha CPIICKOM je3UKY, IIPVIOKUTY Ha3MBe CIUKA 1
JIlereHy Ha 0da jesuka.

Cruxe ce y cBecIM MOTY IITaMIIaTV ¥ O0ju, any OfaTHe
TPOLIKOBE IITaMIIE CHOCE ayTOPH.

Ipaduxonn tpeda na dyny ypabenn u gocrabenn y mporpamy
Excel, na du ce Bupene mparehe BpegHocTu pacropebene o
henujama. Vicre rpadukone npexonuparu u y Word-os fo-
KYMeHT, TTie ce rpauKOHI O3HAYaBajy apaIcKiM dpojeBnma

IIpeMa pefociiefly HaBobemwa y TekcTy. CBM Iojany Ha rpa-
¢duxony Kyuajy ce y doury Times New Roman. Kopuihene
ckpahenniie Ha rpaduKOHy Tpeda 0djacHUTH Y JTereH/ M UCION
rpaduKoHa. Y 1TaMIIaHOj Bep3uju WiaHKa BepoBaTHUje je fia
rpadukoH Hehe Sutn mTamman y doju, Te je dorbe nsderasaru
kopumthee doja y rpadMKOHNMA, WV MX KOPUCTUTH pasin-
YUTOT MHTEH3UTETA. YKOMMKO j€ PYKOIIC Ha CPIICKOM jE3UKY,
IPWIOXKUTY HasyuBe rpadyKOHa U JIeTeHAy Ha 0da je3uka.

IIprexu u cxeMe ce [OCTaB/bajy ¥ jpg wn tiff opmary. Cxeme
ce mory uptaru u y nporpamy CorelDraw wmt Adobe Illustrator
(mporpamu 3a pag ca BekTopuMma, KprBama). CBI mofany Ha
cxemn Kynajy ce y poury Times New Roman, Be/4nHa Cl10Ba
10 pt. Kopuurhene ckpahenniie Ha cxemu Tpeda odjacHUTH
y JIeTeH/IY CHOJ, cXeMe. YKOIUKO je PyKOIMC Ha CPIICKOM
jesUKY, IPUIOKUTH Ha3uBe CXeMa I JIETeH/ly Ha 00a je3uKa.

3AXBAJTHUIIA. HaBecTu cBe capafiHMKe KOjy Cy JOIPK-
HeJIM CTBapamby pajia a He VICITYbaBajy MepuIa 3a ayTOPCTBO,
Kao LITO ¢y ocode Koje 0de3debyyjy Texumuky nomoh, momoh
y IMcamwy paja Win PyKoBOJie Ofie/berbeM Koje 0de3dedyje
omiuty noppuiky. PrHaHCHjCKa U MaTepujaaHa IoMoh, y
OQNIVKY CIIOH30PCTBA, CTUIICH/IMja, TIOKJIOHA, OIIPeMe, JIEKOBa
u fpyro, Tpeda Takobe fa dyne HaBeneHa.

JIMTEPATYPA. Crucak pedepeHLIN je OGTOBOPHOCT ayTo-
Ppa, a GUTUpaHM WiaHIM Tpeda fa SyAy aKo IPUCTYIAYHN
yuTaolyMa aconuca. Crora y3 cBaky pedepeHiry odaBesHo
tpeda HaBecTnt DOI 5poj uiaHKa (jeAMHCTBEHY HUCKY Kapak-
Tepa Koja My je mopie/beHa) u PMID §poj yKONMKO je YiaHak
uHpexcupad y dasu PubMed/MEDLINE.

Pedepeniie HyMepycaTyt pegHIM apaICKuM dpojeBrMa IIpeMa
penocneny HaBobema y TekcTy. bpoj pedeperiu He du Tpedaro
na dyze Behu oz 30, ocuM y IIperyiefy TuTepaType, y KojeM je
TO3BOJbEHO 1A IX 6y;[e 7o 50, My MeTaaHa/IN3M, ITe MX je 10-
3B07beHO 110 100. Bpoj uuTipanux opurnHaTHUX pajioBa MOpa
Sty HajMame 80% oy yKymHor dpoja pedepeHIn, OTHOCHO
Opoj IMTHpaHUX KIbITa, TIOIIAB/bA Y KEbUIaMa U IPerIeHUX
wraHaka Mamy of 20%. Ykonuko ce gomahe moHorpagcke
nydnuKanyje ¥ WiaHIM MOTY YBPCTUTH Y pedepeHLie, ayTo-
PY CY Ly>XHU [ia X LUTHpajy. BehnHa nurupannx Hayqyamx
yiaHaka He 01 Tpedasno fa dyzme crapuja of meT roAMHa.
Huje 03BO/bEHO LIUTHUPatbe allCTPaKaTa. YKOIMKO je SUTHO
KOMEHTApUCATH Pe3y/TaTe KOjI Cy IyO/IMKOBAaHN CaMO Y BULY
alCTPaKTa, HEOIIXOIHO je TO HABECTH Y CAMOM TeKCTY paja.
Pedepentie wianaka koju cy puxsaheHy 3a IITaMITY, a/Iu jOLI
HICY 00jaB/beH, Tpeda 03HAUNUTH Ca in press Y IPUTIOKNUTH
[I0Ka3 O IIpUXBaTamy paja 3a 0djaB/buBalbe.

Pedepenre ce utupajy npema BankyBepckom ctuny (yHu-
(dopMucaHNM 3aXTeBMMa 3a PYKOIICe KOjI Ce Ipefajy duome-
AVMIHCKMM YacoIICKMa), KOju je ycroctasuo Mebynaponsu
KOMUTET ypeJHMKa MeAULNHCKMX daconuca (http://www.
icmje.org), unju popmar xopucte U.S. National Library of
Medicine n da3e HayuHuX mydmkanyja. [Ipumepu HaBoherma
nydnukanyja (4IaHaka, KWUra 1 pyrix MoHorpaduja, eex-
TPOHCKOL, He0djaB/beHOT 1 APYTOr 0djaB/beHOT MaTepujaja)
Mory ce TpoHahu Ha MHTepHeT-CTpanuLy https://www.nlm.
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nih.gov/bsd/uniform_requirements.html. ITpunixom HaBobema
NUTepaType BeOMa je BaXKHO IPUAPKABATH Ce IOMEHYTOT
CTaHJapJa, jep je To jenaH of HajduTHMjuX dakTopa 3a NH-
IeKCHparbe IPUINKOM KIacuUKaIje Hay IHIX JacOIINca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
PpyKomMC 00aBe3HO IPUIOKUTH 0dpasal] Koju Cy HOTIVCAIN
CBUL ayTOPY, @ KOjI1 cafip>Xit: 1) 13jaBy fa paji IPETXORHO Hulje
IyO/IMKOBAH U Jla HYije ICTOBPEMEHO MOJHET 32 0djaB/blBakbe ¥
HEKOM JIPYTOM JacONVICY, 2) M3jaBy [ja Cy PyKOINVC MPOYNTaIIN
¥ OBOSPWIV CBU Ay TOPY KOjU MCITYHhaBajy MepiIa ayTOpCTBa,
U 3) KOHTaKT [OfIaTKe CBUX ayTopa y pany (azpece, numejn
appece, Tenedone utx.). branko odpasai Tpeda mpeysern ca
UHTepHeT-cTpaHuue yacomvca (http://www.srpskiarhiv.rs/en/
submission-letter/SubmissionLetterForm2023.pdyf).

Taxobe je moTpedHO HOCTaBUTH KOMMje CBUX JO3BOJIA 3a: pe-
IPOAYKOBatbe IIPETXOFHO 00jaB/beHOT MaTepyjaa, yIoTpedy
wiyctpauuja 1 odjap/pyBarme NHGOPMaLja O IO3HATHM JbY-
[VIMa WY MMEHOBabe /by KO Cy AOTIPYHEV MI3Pa/iyt paja.

YTAHAPUHA U HAKHAJIE 3A OBPAZTY 1 OBJABJbU-
BAIBE WIAHKA. [Ta 6u paj S0 pasmaTpaH 3a 0djaB/piBatbe
y qacommcy Cpiicku apxue 3a UenoKyiiHo 1eKapciiso, CBU
ayTOpPU KOjJ Cy JieKapy uau cromarosnosu u3 Cpduje Mopajy
Suty wraHoBu CpIICKOT TeKapCcKOT APYLITBa (y CKIamy ca
yraHoM 9 Craryra JJpyiuTsa) y TOOGMHY Y KOjoj paj Ipenajy
Ha pasMarparme.

Crnepehe HakHaze cy odaBesHe kako du paj dyo Ipernenas,

odpaben u norenuujanHo odjaBpen y Cpiickom apxusy 3a

UeNoKyTHO NeKaPCiileo:

« HaKHaJla 3a IperJIef; CBaKOT PUM/beHOT paga gomahmnx
ayropa: 6.000 guHapa 1o pany;

» HAKHaJa 3a npuxBaheH paji, OHOCHO HaKHa/a 3a 0dja-
B/bUBabe pasa fomahnx ayropa: 12.000 gunHapa o papny;

« HaKHaJla 32 Iperjef CBaKOT PUM/BEHOT pajja CTPAHUX
aytopa: 75 eBpa (m1u 9000 gyHapa) o pany;

« HaKHaJia 3a pyxBaheH paji, ONHOCHO HaKHaja 3a 00jaB/bu-
Bambe pajia CTpaHux aytopa: 150 eBpa (mm 18000 ayHapa)
110 pafy.

Haxnape ce mnahajy npe mpernenama, OZHOCHO mpe 0dja-
B/bMBama paja. Panosu 3a koje Hucy miahene HakHaze Hehe
duTH mpernefany, OZHOCHO 00jaB/beHN.

Tpeda HamoMeHyTI fja YIIaTa HaKHaJe 3a IIper/ie]] paja Huje
rapaHuuja fa he pag dutu npuxsahen u odjasrmen y Cprickom
apxusy 3a UenoKyiuHo 1eKapciiieo.

YcraHoBe (mpaBHa /MIja) He MOTY IIPEKO CBOje IpeTIiaTe
7la MCIIyHe OBaj ycIoB ayTopa (puswdkor mia). ¥3 pykomuc

pana Tpeda HOCTaBUTHU KOINje YIUIATHUIIA 32 YWIAHAPUHY U
HaKHaJly 3a IIpeIief] YIaHKa, Kao I0Kas o ynnaTama. Jacomnuc
IIpUXBaTa JJOHALYje Off CIIOH30Pa KOjy CHOCE JIe0 TPOIIKOBA
VIV TPOLIKOBE Y LIeMHY OHMX ayTOpa KOju HUCY y MoryhHOCTH
Ta M3MUpe HaKHa[ly 3a Iperyief] WiaHKa (y TaKBUM CITydaje-
BJMa ITOTPedHO je 4acOoINCy CTaBUTH Ha YBUJ, OIPABIAHOCT
TaKBOT CIIOH30PCTBA).

C/IAILE PYKOIIMCA. OnnajH cucteM 3a IOIHOLIE:€ Pa-
nosa Bonuhe Bac Kp0o3 HOCTYINAK YHOCA ITOfiaTaKa O WIAHKY U
OTIIpeMarba BallNX laToTeKa. PYKoOITVC pajia 1 CBY IPMIO3N Y3
Paj OCTaB/bajy ce UCKIbYIMBO eeKTPOHCKN IIPEKO CHCTeMa
3a IIpMjaB/byBatbe Ha MHTEPHET-CTPaHMIIN Jacommca: http://
www.srpskiarhiv.rs

HATIOMEHA. Paj; koju He ICIIy1aBa yC/IOBE OBOT YIIyTCTBA
He Moxe Outu yuyheH Ha penensujy u duhe Bpahen ayTo-
puMa Jia ra onyHe 1 ucnpase. [IpuppkaBameM yIyTCTBa 3a
IpUIpeMy pajia 3HaTHO he ce cKpaTUTH BpeMe Lie/IOKYIIHOT
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of the
Serbian Archives of Medicine, authors should read the In-
structions for Authors, where they will find all the necessary
information on writing their manuscript in accordance with
the journal’s standards. It is essential that authors prepare
their manuscript according to established specifications,
as failure to do so will result in paper being delayed or
rejected. Serbian Archives of Medicine provides no fee for
published articles. By submitting a paper for publishing
consideration, authors of a paper accepted for publication
in the Serbian Archives of Medicine grant and assign all
copyrights to the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine publishes
papers that have not been, either in their entirety or partially,
previously published, and that have not been accepted for
publication elsewhere. Serbian Archives of Medicine publishes
papers in English and Serbian. For better availability and ci-
tation, authors are encouraged to submit articles of all types
in English. The journal publishes the following article types:
editorials, original papers, preliminary and short communi-
cations, case reports, video-articles, images in clinical medi-
cine, review articles, current topics, articles for practitioners,
history of medicine articles, language of medicine articles,
medical ethics (clinical ethics, publication ethics) and regula-
tory standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries, letters
to the editor, book reviews, professional news, In memoriam
and other articles. Original papers, case reports, preliminary
and short communications, review articles, current topics,
video-articles and images in clinical medicine are published
in English only, while other article types may be published in
Serbian if the Editorial Office reaches such decision.

The papers are always submitted with Summary in both Eng-
lish and Serbian, included in the manuscript file. The text of
the manuscript should be typed in MS Word using the Times
New Roman typeface, and font size 12 pt. The text should be
prepared with margins set to 25 mm and onto A4 paper size,
with double line spacing, aligned left and the initial lines of
all paragraphs indented 10 mm, without hyphenation. Tabs
and successive blank spaces are not to be used for text align-
ment; instead, ruler alignment control tool and Toolbars are
suggested. In order to start a new page within the document,
Page Break option should be used instead of consecutive
enters. Only one space follows after any punctuation mark.
If special signs (symbols) are used in the text, use the Symbol
font. References cited in the text are numbered with Arabic
numerals within parenthesis (for example: [1, 2]), in order of
appearance in the text. Pages are numbered consecutively in
the right bottom corner, beginning from the title page.

When writing text in English, linguistic standard American
English should be observed. Write short and clear sentences.
Generic names should be exclusively used for the names of
drugs. Devices (apparatuses, instruments) are termed by trade
names, while their name and place of production should be
indicated in the brackets. If a letter-number combination is
used, the number should be precisely designated in superscript
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or subscript (i.e., *Tc, IL-6, O,, CD8). If something is com-
monly written in italics, such as genes (e.g. BRCA1), it should
be written in this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a research
project, that should be designated in a separate note at the end
of the text. Also, if the article was previously presented at any
scientific meeting, the name, venue and time of the meeting
should be stated, as well as the manner in which the paper
had been published (e.g. changed title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any research
related to one or more health related interventions in order to
evaluate the effects on health outcomes. The trial registration
number should be included as the last line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medical
research should contain a statement that the subjects’ written
consent was obtained, according to the Declaration of Helsinki,
the study has been approved by competent ethics committee,
and conforms to the legal standards. Experimental studies with
human material and animal studies should contain statement
of the institutional ethics committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manuscript must
be accompanied by a disclosure statement from all authors
(contained within the Submission Letter) declaring any po-
tential interest or stating that the authors have no conflict
of interest. For additional information on different types of
conflict of interest, please see World Association of Medical
Editors (WAME, www.wame.org) policy statement on conflict
of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis and
interpretation of results; design of manuscript or its critical
review of significant intellectual value; final revision of the
manuscript being prepared for publication.

The authors should enclose the description of contribution to
the article of every co-author individually (within the Submis-
sion Letter). Funding, collection of data or general supervi-
sion of the research group alone cannot justify authorship.
All other individuals having contributed to the preparation
of the article should be mentioned in the Acknowledgment
section, with description of their contribution to the paper,
with their written consent.

PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check (soft-
ware iThenticate) for plagiarism and auto-plagiarism control.
The manuscripts with approved plagiarism/auto-plagiarism
will be rejected and authors will not be welcome to publish
in Serbian Achieves of Medicine.
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TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full names
and family names (no titles), indexed by numbers; official
name, place and country of the institution in which authors
work (in order corresponding to the indexed numbers of the
authors); at the bottom of the page: name and family name,
address, phone and fax number, and e-mail address of a cor-
responding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objective,
Methods, Results, Conclusion. Each segment should be typed
in a separate paragraph using boldface. The most significant
results (numerical values), statistical analysis and level of
significance are to be included. The conclusion must not be
generalized; it needs to point directly to the results of the study.
In case reports, the summary should consist of the following:
Introduction (final sentence is to state the objective), Case
outline (Outline of cases), Conclusion. Each segment should
be typed in a separate paragraph using boldface. In other types
of papers, the summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or phrases
should be typed. The keywords need not repeat words in the
title and should be relevant or descriptive. Medical Subject
Headings — MeSH (https://www.nlm.nih. gov/mesh/meshhome.
html) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of the
manuscript should include: title of the paper in the Serbian
language; each author’s full name and family name (no titles),
indexed by numbers; official name, place and country of the
institution in which authors work. On the fourth page of the
manuscript the summary (100-250 words) and keywords
(3-6) should be typed, but this refers only to papers in which
a summary and keywords are compulsory. The terms taken
from foreign literature should be translated into comprehen-
sible Serbian. All foreign words or syntagms that have a cor-
responding term in Serbian should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) - if any - should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section headings
should be in capital letters using boldface. Original articles
and preliminary and short communications should have the
following section headings: Introduction (objective is to be
stated in the final paragraph of the Introduction), Methods,
Results, Discussion, Conclusion, References. A review article
and current topic include: Introduction, corresponding section
headings, Conclusion, References. The firstly named author

of a review article should cite at least five auto-citations (as
the author or co-author of the paper) of papers published in
peer-reviewed journals. Co-authors, if any, should cite at least
one auto-citation of papers also published in peer-reviewed
journals. A case report should consist of: Introduction (objec-
tive is to be stated in the final paragraph of the Introduction),
Case Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer to
papers published in the Serbian Archives of Medicine within
previous six months; their form is to be comment, critique,
or stating own experiences. Publication of articles unrelated
to previously published papers will be permitted only when
the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of the
text a particular enclosure should only be mentioned and its
preferred place indicated. The final arrangement (position)
of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for very
long names of chemical compounds, or as well-known ab-
breviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should be
indicated when it is first mentioned in the text unless it is a
standard unit of measure. No abbreviations are allowed in the
title. Abbreviations in the summary should be avoided, but if
they have to be used, each of them should be explained when
first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, includ-
ing text of the manuscript and all enclosures, a decimal point
should be used in decimal numbers (e.g. 12.5 + 3.8), while in
Serbian papers a decimal comma should be used (e.g. 12,5 +
3,8). Wherever applicable, a number should be rounded up
to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter - m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol), and
blood pressure in millimeters of mercury column (mmHg).
All results of hematological, clinical and biochemical measure-
ments should be expressed in the metric system according to
the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript - title
page, summary, the whole text, list of references, all enclosures
including captions and legends (tables, photographs, graphs,
schemes, sketches), title page and summary in Serbian — must
not exceed 5,000 words for original articles, review articles
and articles on history of medicine, and 3,000 words for case
reports, preliminary and short communications, current top-
ics, articles for practitioners, educational articles and articles
for “Language of medicine”, congress and scientific meeting
reports; for any other section maximum is 1,500 words.
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Video-articles are to last 5-7 minutes and need to be submitted
in the flv video format. The first shot of the video must contain
the following: title of the journal in the heading (Serbian Ar-
chives of Medicine), title of the work, last names and initials of
first and middle names of the paper’s authors (not those of the
creators of the video), year of creation. The second shot must
show summary of the paper, up to 350 words long. The final
shot of the video may list technical staff (director, cameraman,
lighting, sound, photography, etc.). Video-articles need to be
submitted along with a separate summary (up to 350 words),
a single still/ photograph as an illustration of the video, and a
statement signed by the technical staff renouncing copyrights
in favor of the paper’s authors. To check the required number
of words in the manuscript, please use the menu Tools- Word
Count, or File-Properties—Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explanatory.
The title should be typed above the table and any explanatory
information under the table. Tables should be numbered in
Arabic numerals in order of citation in the text. Use MS Word,
the menu Table-Insert-Table, inserting the adequate number
of rows and columns. By the right click of the mouse, use the
options Merge Cells and Split Cells. Use Times New Roman,
font size 12 pt, with single line spacing and no indent to draw
tables. Abbreviations used in tables should be explained in the
legend below each respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages (do
not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘figures’ in the Serbian Archives of Medicine. Figures should be
numbered in Arabic numerals in order of citation in the text.
Only original digital photographs (black-and-white or color),
of minimum 300 dpi, and jpg or tiff format, are acceptable
(small, blurry and photographs of poor quality will not be
accepted for publishing!). If authors do not possess or are not
able to provide digital photographs, then the original photos
should be scanned in 300 dpi, and saved in original size. If
a paper needs to be illustrated with a considerable number
of figures, several figures will be published within the paper,
and the rest will be available in the electronic version of the
paper as a PowerPoint presentation (every figure needs to be
numbered and be accompanied by legend). Video-enclosures
(illustrations of a paper) can last 1-3 minutes and are submit-
ted in the flv format. Along with the video, a still/photograph
representative of the video is also needed, as it will be used as
a placeholder in the electronic version of the paper, and as an
illustration in the printed version.

If the manuscript is entirely in the Serbian language, photo-
graphs and corresponding legend should be both in Serbian
and English.

Photographs may be printed and published in color, but pos-
sible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word document,
numbered in Arabic numerals by order of citation in the text.
The text in the graphs should be typed in Times New Roman.
Abbreviations used in graphs should be explained in the legend
below the respective graph. In the printed versions of papers,
graphs are generally published in black-and-white; therefore,
it is suggested to avoid the use of colors in graphs, or to utilize
colors of significant difference in brightness.

If the manuscript is entirely in the Serbian language, graphs and
corresponding legend should be both in Serbian and English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vec-
tors, curves, etc.). The text in the schemes should be typed
in Times New Roman, font size 10 pt. Abbreviations used in
schemes should be explained in the legend below the respective
scheme. If the manuscript is entirely in the Serbian language,
schemes and corresponding legend should be both in Serbian
and English.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not met
the criteria of authorship, such as individuals providing techni-
cal assistance, assistance in writing the paper or running the
department securing general support. Financial aid and all
other support in the form of sponsorship, grants, donations of
equipment and medications, etc., should be mentioned as well.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journal’s readers. Therefore, following each reference, its
DOI number and PMID number (if the article is indexed for
MEDLINE/PubMed) should be typed. References should be
numbered in Arabic numerals in order of citation in the text.
The overall number of references should not exceed 30, except
in review articles, where maximum of 50 is acceptable, and in
meta-analyses, where up to 100 references are allowed. The
number of citations of original articles must be at least 80%
of the total number of references, and the number of citations
of books, chapters and literature reviews less than 20%. If
monographs and articles written by Serbian authors could be
included in the reference list, the authors are obliged to cite
them. The majority of the cited articles should not be older
than five years. Use of abstracts as references is not allowed. If
it is important to comment on results published solely in the
form of an abstract, it is necessary to do so within the text of
the article. The references of articles accepted for publication
should be designated as in press with the enclosed proof of
approval for publication.

The references are cited according to the Vancouver style (Uni-
formed Requirements for Manuscripts Submitted to Biomedical
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Journals), rules and formats established by the International
Committee of Medical Journal Editors (http://www.icmje.org),
used by the U.S. National Library of Medicine and scientific
publications databases. Examples of citing publications (journal
articles, books and other monographs, electronic, unpublished
and other published material) can be found on the web site
https://www.nlm.nih. gov/bsd/uniform_requirements.html. In
citation of references, the defined standards should be strictly
followed, because it is one of the essential factors of indexing
for classification of scientific journals.

SUBMISSION LETTER. The manuscript must be accompanied
by the Submission Letter, which is signed by all authors and
includes the following: 1) statement that the paper has never
been published and concurrently submitted for publication to
any other journal; 2) statement that the manuscript has been
read and approved by all authors who have met the criteria
of authorship; and 3) contact information of all authors of
the article (address, email, telephone number, etc.). Blank
Submission Letter form can be downloaded from the jour-
nal’s web site (http://www.srpskiarhiv.rs/en/submission-letter/
SubmissionLetterForm2023.pdf).

Additionally, the authors should submit the following copies
of all permits for: reproduction of formerly published mate-
rial, use of illustrations and publication of information on
known people or disclosure of the names of people having
contributed to the work.

MEMBERSHIP FEE AND REVIEW AND PUBLICATION
FEES. For an article to be considered for publishing in the
Serbian Archives of Medicine, all its authors and co-authors
residing in Serbia (if they are medical doctors or doctors of
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Society (in accordance with Article 9 of the Society’s Bylaw)
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« Review fee for each manuscript submitted by domestic
authors: 6,000 dinars per manuscript;

« Publication fee for each accepted manuscript by domestic
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« Review fee for each manuscript submitted by foreign authors:
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« Publication fee for each accepted manuscript by foreign
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or published. Manuscripts for which the prescribed fees have
not been paid will not be processed further.

Please note that the payment of this charge does not guarantee
acceptance of the manuscript for publication and does not
influence the outcome of the review procedure, in accordance
with the Good Publication Practice. The journal accepts dona-
tions from sponsors to create a sum for payment reductions
or waivers for authors unable to cover the article processing
and publication charges (a justification of the inability to pay
should be provided in such cases). Institutions (legal entities)
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of the authors (natural persons). Copies of deposit slips for
membership and article processing charge should be enclosed
with the manuscript. Foreign authors are under no obligation
to be members of the Serbian Medical Society. All the relevant
information can be obtained via email address of the Edito-
rial Office (office@srpskiarhiv.rs) and on the journal’s web site
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