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in typographia principatus Serbici

1874,

The title page of the first journal volume in Latin

JpyUITBa OCHOBaHOT 1872. roguHe, NpBM NyT WTaMnaH 1874. rogune,

y KojeM ce 06jaBbyjy pasou €wiaHoBa CpIICKOT JIeKapCKOT pYIITBa,
TIPETIIATHMKA YaCOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEUIMHCKIX ¥ CPOTHIX
crpyka. O6jaBbyjy ce: YBOJHMIIN, OPUTMHAIHY PajIOBH, IPETXOHA U KpaTka ca-
OINIITEH:A, IIPUKa3y GO/IECHNKA U CTy4ajeBa, BULIeO-WIAHIIN, CTIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PaJIOBM 3a IIPAKCY, PajIOBY U3
MCTOpYje MeUIIMHE Y je3VKa MeMIINHE, MeIUIIMHCKE eTVKE VI Pery/aTOPHUX
CTaHJAp/la Y MeMIMHY, U3BEIITaj) ca KOHIPeca M Hay4YHMX CKYIIOBA, TINMYHY
CTaBOBMU, HAPYYEHY KOMEHTAPU, MICMa YPEJHUKY, IIPUKA3U KIbUTA, CTPyYHE
BeCTU, In memoriam u gpyru Npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
IIe/IOKYITHO IEKapCTBO He MOTY Jia e IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyTuM MecTuMa. PasioBy He cmejy ia Oy/ly peTXOHO MTaM-
TIaHM Ha IPYTUM MeCTUMa (IeMMIIHO M/ Y OTIIYHOCTH).

ITpucnenn pykoruc Ypehusauku o6op 1mame perieH3eHTIIMA pajiyt CTPYYHe
nporieHe. YKONMMKO pelleH3eHTH TIPefioyKe M3MeHe VI JIONyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONOOM JIa YHece TpakeHe M3MeHe Y TeKCT pajia W/
Jla apryMEeHTOBaHO 00Pas/IOKIL CBOje Hec/arame ¢ mpuMes6amMa pelieHseHTa.
Konauny ofryKy o mpuxBaramy pajia 3a IITaMITy JJOHOCH IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe pajiose ce He ucmahyje XoHOpap, a ayTOpcKa Mpasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomucu u npunosu ce e Bpahajy. 3a penpopykuujy mim
MIOHOBHO 00jaB/blBatbe HEKOT CeTMEHTa pajia MyO/MMKoBaHor y ,,Cprickom ap-
XVBY HEOIXOJHA je CAIJIACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>kKajeM Ha eH-
I7IecKOM 1 cprickoM jesuky (hupwmia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U eHITIECKOM je3UKY.

AyTOpM MpyUXBaTajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYTIHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0oipa3 Muljberba CpIICKOT leKapcKor ApyiTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HAyYHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy pe Hero LITO je KOPUCTE UK Ce Ha by OC/Iabajy.
CpIIcKO JTIeKapCKo APYLITBO, ypeaHuK uin Ypehusauku ogbop ,,Cprckor ap-
XUBa 32 L[e/IOKYITHO IEKAPCTBO He IPMUXBATajy 61110 KaKBY OATOBOPHOCT 32
HaBOJie y pajioByMa. PekaMHn matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MeMIIMHCKMM) ¥ TIPAaBHUM CTaHAapAuMa. PekTaMHU MaTepujan yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBAaTUTET WM BPEJHOCT OT/IAIIeHOT TPOM3BO/aA,
OJJHOCHO TBpJjtbe pou3Bohaya.

ITopHeceHM PYKOIIVC IIOIPa3yMeBa Jia je HheroBo Iy0mKoBame ofo6puo
OJITOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBame 06aB/beHo. VsmaBay
ce Hehie cMaTpaTy MPaBHO OJATOBOPHYM Y C/Ty4ajy HOHOLIEHa 61110 KaKBOT
3axTeBa 3a KoMiensanujy. Tpeba fa ce HaBey CBM U3BOPM UHAHCHPaAHbA Pajia.

Cpncxu apXVB 3a IENIOKYITHO TeKapPCTBO je Yacomc CPIICKOT IeKapCKOoT

the Journal of the Serbian Medical Society founded in 1872, and with first
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argumentative explanation of their disagreement with the suggested reviewer’s
remarks. The final decision on acceptance of the article for publication is made
by the Editor-in-Chief.

The authors shall not be remunerated for the published articles, and they
are required to assign copyright of their papers to the publisher. Manuscripts
and enclosures shall not be returned to the authors. Reproduction or repeated
publication of any section of the manuscript already published in the “Serbian
Archives” requires the publisher’s approval.

The articles are printed in the English language with an abstract both in
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Authors accept full responsibility for the accuracy of all content within the
manuscript. Material in the publication represents the opinions of the authors
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information before using or relying on it. Serbian Medical Society, the Editor
or Editorial Board of the Serbian Archives of Medicine do not accept any re-
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SUMMARY

Introduction/Objective Many oblong micro-spaces of less than 500 um exist within oral cavity, such
as dentine canalicular spaces, gaps, recesses, gingival sulcus etc. Since these spaces are susceptible to
food and pathogenic microbe’s accumulation, most dental solutions should be able to penetrate into
those micro-spaces exhibiting therapeutic effects. The aim of this study was to evaluate and compare
the effect of capillarity of commonly used dental solutions at three temperature levels.

Methods The following solutions were examined: ethanol (EA), sodium hypochlorite (SH), hydrogen
peroxide (HP), chlorhexidine, saline, citric acid, ethylenediaminetetraacetic acid (EDTA), and distilled water.
The samples were exposed to the temperature of 20°C, 38°C, and 50°C measuring capillary by glass tube
of 400 p diameter. The capillary effects of the solutions were recorded on the graduated capillary tube
(mm) and data were statistically processed.

Results Seventy-percent EA showed the highest raise of capillarity (20-50°C; 8.8 + 1.1) and 2.5% SH
(2.1 +1.5) and 3% HP (2.1 £ 1.6) showed the lowest. The highest capillarity at 50°C was showed by 17%
EDTA (40.1 + 1.4) while 4% SH showed the lowest capillarity (25.9 £ 2.1) (p < 0.05).

Conclusion The level of capillarity of dental irrigating solutions was enhanced with temperature increase
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in all solutions, but not to the same extent.

Keywords: irrigation; sodium hypochlorite; chlorhexidine; EDTA; surface free energy

INTRODUCTION

Capillarity is defined as a liquid’s property to
move along (penetrate) the narrow tubular
spaces against the force of gravity or voids of
a porous material, and depends on the liquid’s
nature and surface tension [1]. Considering the
nature of the liquid and its density, the formula
of capillary action is as follows:

h = 2ycosa / pgd

where F is height of the liquid column, y - lig-
uid-air surface tension, p - the liquid density,
d - radius of the capillary tube, g - gravity ac-
celeration, and & - contact angle between the
liquid column and the capillary wall. The h
value depends on the liquid-air surface tension
being proportional to this value. The narrower
the capillary tube, the more pronounced the
capillarity is, especially when d < 1 mm and
when it does not show the phenomenon of con-
nected vessels. A capillary immersed in liquid
shows a concave meniscus. Actually, adhesion
occurs between fluid and the capillary wall
pulling the liquid up until there is sufficient
liquid for gravitational forces to overcome these
intermolecular (adhesive) forces.

Knowing this, dentinal tubules could be con-
sidered a capillary model due to their natural

diameter (2-10 microns) that becomes wider
and more passable after citric endodontic solu-
tions treatment [2]. Marginal restoration gap,
gingival crevice, periodontal pockets, interden-
tal niches, canalicular pulpal oblong spaces, etc.
can be considered capillary spaces where dental
plaque/microbe might freely enter. For this rea-
son, there were studies related to the capillary
penetration of dental disinfectants. For exam-
ple, Cunningham et al. [3] have been investi-
gating dentine capillarity focusing on depth of
endodontic irrigants penetrations since 1973.
Adding of the ethanol (EA) to the sodium hy-
pochlorite (SH), they found that small surface
tension of EA permits deeper flow than SH in
the capillary tube. Since then, many studies ap-
peared related to the dynamics of fluids used
in everyday dental practice such as analgesics,
solvents, demineralizers, sealers, etc. Such
liquids present superior capability to reach
aforementioned narrow spaces, if warmed up.
Also, papers appeared regarding the influence
of liquid concentration and temperature to the
antimicrobial and capillarity effect, which are
mostly proved with SH solutions [4, 5]. Sirtes
et al. [6] worked with 1%, 3%, and 5% SH at
20°C, 45°C, and 60°C against microbes and
found the highest temperature much more ef-
fective than other two, indicating an increase in
diffusivity with temperature rise. Some authors
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even advocate the use of gelatinous NaOCl preheated by
ultrasonic streaming, resulting in high-quality capillarity
of that disinfectant [7]. Hydrogen peroxide (HP) is nowa-
days a very frequent additive to dental solutions/pastes,
predominantly as a weak disinfectant, but potent surfactant
(bleacher) at 30% concentration [8]. It exposed the rise of
capillarity between 20°C and 37°C in one study and thus
the possibility of penetration through treated substrate [9].
Moreover, strong combination of sporicidal and bacteri-
cidal effects of HP (3-23.6%) was noted in combination
with 25% peracetic acid [10]. Chlorhexidine digluconate
(CHX), with appropriate low surface tension (high capillar-
ity) is the useful mean in endodontics, periodontology and
as a cleanser for orthodontic braces and fixed restorations.
Bearing that in mind, it is important to mention the work
of Gonzalez et al. [11], who found the temperature rise
(37-40°C) upon ultrasonic irrigation of CHX meaningful
for endodontic treatment.

Concerning aforementioned, the aim of this study was
to investigate and compare the power of capillarity of vari-
ous dental solutions of different concentrations, at three
temperature levels.

METHODS
Materials

The study involved the following solutions: 96% and 70%
EA; 4%, 2.5%, and 0.5% SH; 30% HP; 2%, 0.2% (a), and
0.2% (b) CHX; saline solution (SS); 10% citric acid (CA);
17% and 2% ethylenediaminetetraacetic acid (EDTA) and
distilled water (DW), forming a total of 14 experimental
groups, derived or used as of original manufactured prepa-
rations: EA (Etanol 96%, Zorka Pharma, Sabac, Serbia);
5.25% SH (Sodium hypochlorite, Cerkamed, Poland); HP
(Vodonik peroksid 30%, Zorka Pharm, Sabac, Serbia);
CHX (Curasept 2%, Septodont, France); 0.2% CHX(a)
(Lacalut active mouth wash, Hamburg, Germany);
0.2% CHX(b) (Curasept mouth wash, Curadent, Milan,
Italy); SS (Natrii chloride infundibule, Hemofarm,
Vrsac, Serbia); CA (Citric acid 10%, Cerkamed, Poland);
EDTA (Ethylenediaminetetraacetic acid 17%, Cerkamed,
Poland); EDTA (Kavipran - 2% ethylenediaminetetraace-
tic acid, Galenika, Belgrade, Serbia); DW (Aqua destilata,
Hemofarm, Vrsac, Serbia).

Instruments and measurement method

Graduated glass capillary tube 400 pm in diameter
(LingYan Engineering Co. Ltd, China) was used for cap-
illarity experiments and orthodontic ruler (raster of 0.5
mm) and magnifying glass (4 x) were employed for the
measurements of the solutions level (Figure 1).

The temperature levels of 20, 38, and 50°C were assembled
by alcohol thermometer in the stable ambient laboratory
conditions (t = 20°C, 65% humidity). Each sample solu-
tion was poured into Erlenmeyer vessel at the level of
22 mm. Capillary glass tube was then plunged into the

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):548-554

Figure 1. Graduated glass capillary tube with a diameter of 400 pm
adjacent to an orthodontic ruler

vessel perpendicular to the vessel bottom. Immediately
upon solution rise, the tube was sealed by thumb and the
level of meniscus was recorded by a red water-resistant
marker. Capillarity value was measured from the tip of
the glass tube to the red marker point by an orthodontic
ruler and a magnifying glass (+ 0.25 mm error). The span
value (Al) was calculated as the difference between capil-
larity values (h) among all three temperature points (i.e.:
Al =h50 - h20, Al, = h50 - h38, Al, = h38 - h20), for all
solutions. Measuring was repeated three times for every
experimental solution at all three temperature points.

Statistical analysis

The obtained values were submitted to statistical analysis
using SPSS Statistics, Version 17.0 (SPSS Inc., Chicago,
IL, USA).

Normality of data was checked using the Kolmogorov-
Smirnov test, then one-way ANOVA test (with repeated
measures and multiple-comparisons Bonferroni tests) was
utilized for within-group and between-group comparison,
considering the following parameters: solution and tem-
perature. The statistical significance was set at p < 0.05.

Ethics: The authors declare that the article was written
according to ethical standards of the Serbian Archives of
Medicine, as well as ethical standards of institutions for
each author involved.

RESULTS

The obtained capillarity values of studied solutions are
presented in Figures 2 and 3. Summary of between-group
statistical analysis is presented in Table 1.

All heated solutions expressed increase in capillarity, but
96% EA, 70% EA, 2% CHX, 0.2% CHX(a), 0.2% CHX(D),
and 10% CA showed statistically significant rise, especially
when heated from 20°C to 50°C (p < 0.05). The highest
capillary value span was recorded for 70% EA (8.8 + 1.1
mm), while the lowest one was noted for both 2.5% SH and
3% HP (2.1 £ 1.5; 2.1 £ 1.6 mm, respectively).
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Figure 2. The obtained results of capillarity values (mean + SD) for
investigated solution at three temperature levels;

EA - ethyl alcohol; SH - sodium hypochlorite; HP - hydrogen peroxide; CHX

- chlorhexidine; SS - saline solution; CA - citric acid; EDTA - ethylenediamine-
tetraacetic acid; DW - distilled water;

respective values (mean * SD) distributed in the cells; plotted in computer
software OriginPro 8.5

DISCUSSION

Bearing in mind that the capillary effect in the oral cavity
can be both beneficial (spreading of medicamentous solu-
tions into capillary spaces) and detrimental (undesirable
attraction of unwanted pathogenic substances into tissue
spaces), the goal of this work was to examine various so-
lutions’ capillarity, especially at the maximum bearable
temperature of the oral cavity (~ 50°C) [12].

The rise of concentration of studied solutions did not
follow correspondently the rise in capillary height for the
temperature span of 20-50°C. Namely, with concentra-
tion decrease of EA solutions, length span increased. The
opposite situation was found for SH and EDTA solutions.
The correlation between solution concentration and span
value was not found for CHX samples. Commercial prepa-
rations of CHX showed different capillarity values, where
explanation might be due to different addition of corrigens
and stabilizing agents such as polyethylene glycol (PEG),
propylene glycol, castor oil, etc. Aforementioned indicates
that the very nature of the dissolved substance in inves-
tigated samples might cause the uneven distribution of
capillary values.

Considering the change of capillarity values at investi-
gated solutions for temperature spans of both 20-38°C and
38-50°C, it is to note similar situations; i.e. sometimes, the
rise of water partition in the samples resulted in the fall of
capillarity span, or the opposite.

The studied solutions resulted in different extent of capil-
larity rise at all samples due to enhanced velocity of solution
molecules and less friction along the glass walls of the cap-
illary tube. Different values of capillarity at different solu-
tions could be explained by their nature. Moreover, the water

‘ DOI: https://doi.org/10.2298/SARH231221089I
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Figure 3. The span values of tested solutions’ capillarity (mean +
SD). h50-h20, difference in capillarity values between temperatures
of 50°C and 20°C; h50-h38, difference in capillarity values between
temperatures of 50°C and 38°C; h38-h20, difference in capillarity values
between temperatures of 38°C and 20°C;

EA - ethyl alcohol; SH - sodium hypochlorite; HP - hydrogen peroxide; CHX

- chlorhexidine; SS - saline solution; CA - citric acid; EDTA - ethylenediamine-
tetraacetic acid; DW - distilled water;

respective values (mean + SD) distributed in the cells; plotted in computer
software OriginPro 8.5

partition of the samples with different substances did not
influence the obtained values at the same way: somewhere
water enhanced, and somewhere it lessened the capillary
power, although DW per se resulted in very high values of
capillarity for all three temperature levels (36.1 - 36.7 - 39.7
mm). Those discrepancies in capillarity change were in some
cases statistically significant and in other cases they were
not. Additional explanation might be in specifical bonding
between water and solvate substances (EA, SH, CHX). In
addition, very low capillarity rise for the 20-50°C tempera-
ture span for all SH concentrations, 2% EDTA, 3% HP, and
SS indicates that they should not be heated, although there
are no literature results if such small capillary rise could
significantly influence the elimination of pathogens.

The present study is the first report in the literature
of the capillarity values of different dental solutions and
therefore there are no other studies to compare with. There
are many studies about rheological and similar properties
of the solutions to apply in dentistry, correlating the nature
of solution and tooth tissues. Those solutions’ features were
presented through the different physical values: viscosity
[13], surface tension - surface free energy [14], contact
angle [15], wetting [16, 17], as well as temperature depen-
dence to contact angle [18]. Regarding before mentioned,
the results of those studies represented through the various
physical units should be adequately converted thus allow-
ing the results’ comparison. Considering the equation for
capillarity determination, it will be interesting to discuss
the capillarity value (height of the solution column) in cor-
relation to the parameters that could have influence on it,
such as surface tension (y), wetting angle (), and density
(p) of the liquid. For instance, the value of surface tension

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):548-554
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Table 1. Summary of between-group statistical analysis results at three temperature levels

is in reverse proportion to the capillary power of the liq-
uid, while wetting is directly proportional to the capillary
power and in reverse relation to the contact angle value.
In this way Lopes et al. [17] applied the measurements
of the contact angle and the surface tension of irrigants,
calculating the wettability of the studied solutions using
Young’s equation.

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):548-554

Solutions p-value Solutions p-value
WGoup | MGrow | S5l | aSwe | asee | (060w | Grow | SRl | DS | arso
70% EA 0.006 0.000 1.000 3% HP 0.000 0.000 0.000
4% SH 0.000 0.000 0.000 2% CHX 0.000 0.000 0.000
2% SH 0.000 0.000 0.000 0.2% CHX(a) 0.514 0.000 0.000
0.5% SH 0.000 0.000 0.000 0.2% CHX(b) 0.000 0.000 0.000
3% HP 0.000 0.368 0.076 0.5% SH SS 0.000 0.000 0.000
2% CHX 0.001 0.000 0.000 10% CA 0.000 0.000 0.000
96% EA 0.2% CHX(a) 0.000 0.002 0.000 17% EDTA 0.000 0.000 0.000
0.2% CHX(b) 0.000 0.000 0.000 0.2% EDTA 0.000 0.000 0.000
SS 0.000 1.000 1.000 DW 0.000 0.000 0.000
10% CA 0.000 1.000 0.000 2% CHX 0.000 0.193 0.004
17% EDTA 0.000 0.027 1.000 0.2% CHX(a) 0.000 0.000 0.014
0.2% EDTA 0.000 0.006 0.000 0.2% CHX(b) 0.000 1.000 0.564
DW 0.000 0.059 0.000 39 HP SS 0.000 1.000 0.000
4% SH 0.000 0.000 0.000 10% CA 0.000 1.000 0.000
2% SH 0.000 0.000 0.000 17% EDTA 1.000 1.000 0.908
0.5% SH 0.000 0.000 0.000 0.2% EDTA 0.000 0.000 0.000
3% HP 0.000 0.000 0.003 DW 1.000 1.000 0.001
2% CHX 0.000 0.000 0.000 0.2% CHX(a) 0.000 0.000 1.000
70% EA 0.2% CHX(a) 0.047 1.000 0.000 0.2% CHX(b) 0.000 1.000 1.000
0.2% CHX(b) 0.000 0.000 0.000 SS 0.000 0.001 0.000
SS 0.000 0.000 1.000 2% CHX 10% CA 0.000 0.000 1.000
10% CA 0.000 0.000 0.000 17% EDTA 0.000 1.000 0.000
17% EDTA 0.000 0.000 1.000 0.2% EDTA 1.000 0.000 0.000
0.2% EDTA 0.000 1.000 0.000 DW 0.000 0.984 1.000
DW 0.000 0.000 0.000 0.2% CHX(b) 0.000 0.000 1.000
2% SH 0.000 1.000 0.619 SS 0.000 0.000 0.000
0.5% SH 0.000 0.032 0.000 0.2% 10% CA 0.000 0.000 1.000
3% HP 0.000 0.000 0.000 CHX(a) 17% EDTA 0.000 0.000 0.000
2% CHX 0.000 0.000 0.000 0.2% EDTA 0.000 1.000 0.000
0.2% CHX(a) 0.000 0.000 0.000 DW 0.000 0.000 1.000
4% SH 0.2% CHX(b) 0.047 0.000 0.000 SS 0.000 0.016 0.000
SS 0.000 0.000 0.000 10% CA 0.635 0.001 0.387
10% CA 0.000 0.000 0.000 gﬁ())éo(b) 17% EDTA 0.000 1.000 0.000
17% EDTA 0.000 0.000 0.000 0.2% EDTA 0.000 0.000 0.000
0.2% EDTA 0.000 0.000 0.000 DW 0.000 1.000 1.000
DW 0.000 0.000 0.000 10% CA 0.001 1.000 0.000
0.5% SH 0.002 1.000 0.060 ss 17% EDTA 0.000 1.000 0.736
3% HP 0.000 0.000 0.000 0.2% EDTA 0.000 0.000 0.000
2% CHX 0.000 0.000 0.000 DW 0.000 1.000 0.000
0.2% CHX(a) 0.000 0.000 0.000 17% EDTA 0.000 0.260 0.000
206 SH 0.2% CHX(b) 0.000 0.000 0.000 10% CA 0.2% EDTA 0.000 0.000 0.000
SS 0.000 0.000 0.000 DW 0.000 0.517 1.000
10% CA 0.000 0.000 0.000 17% EDTA 0.2% EDTA 0.000 0.000 0.000
17% EDTA 0.000 0.000 0.000 DW 1.000 1.000 0.000
0.2% EDTA 0.000 0.000 0.000 0.2% EDTA DW 0.000 0.000 0.000
DW 0.000 0.000 0.000 EA - ethyl alcohol; SH - sodium hypochlorite; HP — hydrogen peroxide;

CHX - chlorhexidine; SS - saline solution; CA - citric acid;
EDTA - ethylenediaminetetraacetic acid; DW - distilled water;
one-way ANOVA and multiple comparisons Bonferroni test, p < 0.05

Khattab et al. [19] investigated the density, viscosity,
and surface tension of water + ethanol mixtures from 293
to 323 K. They made mathematical conversion of density,
viscosity, and surface tension of binary mixture of water
+ ethanol at 293, 298, 303, 308, 313, 318, and 323 K and
compared the data with the available literature data. This
study shows that the Jouyban-Acree model can correlate/
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predict physicochemical properties of mixtures of solvents
at different temperatures with acceptable error in calcula-
tions. Thus, positive correlation was confirmed between
contact angle (wetting) and capillarity values [19]. The ad-
dition of active substances for surface tension lessening
into the CHX solutions gives positive effect, but it does not
influence the superior pulp tissue dissolution and better
lubricant in root canal [14]. In that way, surfactant can
enter the minor lacunar spaces even narrower than 0.5 mm
(capillary space). PEG, usually employed as a surfactant,
acts as hydrophilic molecule attracting water molecules
and inducing more capillarity, and might be used as the
experimental additive-surfactant where coarse aggregate
solutions affect the permeability of the substrate [20].

It is interesting to mention a study by Rossi-Fedele and
Guastalli [14] using pendant drop method to evaluate
the effect of an alcohol-based caries detector (Kurakay;
Kuraray Co., Ltd., Tokyo, Japan) on the surface tension of
a conventional SH solution at 20°C by optical recording
with a commercially available apparatus. In this manner,
the addition of Kurakay significantly reduced the surface
tension of SH [14].

The capillary potential can be most clearly understood
at 50°C, where the greater significant difference among
investigated solution was found, compared to those ob-
tained at 20°C and 38°C. In fact, the differences between
20°C and 38°C were not significant in most solutions. The
explanation that the increase of temperature provoked
higher capillary power lies in the fact that all dissolved
molecules then become more mobile going along the glass
wall of the capillary tube. The high value of EDTA molar
mass (338.2 g/mol) might be the reason for low speed of
its molecules even when warmed. Hence, there would be
no clinical benefit of using warmed EDTA irrigant.

EA solutions along the increase of active ingredient
(70-96% ethanol) showed the increase of capillarity at all
three temperature levels (28 - 30 - 37; 29 - 36 — 37 mm,
respectively). The greatest increase of capillary column
(h50-h20 span) was found for 70% EA (8.8 mm), presum-
ably making it a better antimicrobial solution compared to
96% EA (8 mm). The utilization of 96% EA in our study
can be justified by its use in dentistry as a dehydrator, al-
though less antiseptic than 70% EA. One review reported
the antimicrobial effect of alcohol solution with the addi-
tion of CHX in surgical procedures [21].

In contrast to EA, SH solutions with an increase of chlo-
rine concentration (0.5 - 2.5 — 4% SH) exhibited simulta-
neously the weakening of their capillary power although
statistically insignificant at all temperature points (0.5%
126 — 24 - 23;2.5%: 27 — 26 — 24; 4%: 28 — 27 — 26 mm).
Hence, the utilization of higher concentration SH irrigants
(5.25% and 6%) would result in the similar way. Guerisoli
et al. [22] indicated the rise of viscosity, i.e., the lessening
of the capillarity effect of SH 0.986-1.110 times by the
increase of its concentration (0.5-4%), which is in numeri-
cal accordance with the results of our study. Sirtes et al.

DOI: https://doi.org/10.2298/SARH231221089I

Ili¢ V. etal.

[6] found that the temperature rise of SH samples (5.25%,
2.5%, and 1%, 20-40°C and 60°C) do not exhibit signifi-
cant antimicrobial effect on Enterococcus faecalis.

Regarding the newer data on the chemical nature of
surfactants, some authors found amphiphiles with lon-
ger hydrocarbon chains more surface-active than solu-
tions with shorter hydrocarbon chains, which could be
applicable to the capillarity energy. Namely, the fluorine
ions in the fluorocarbon chain serve as a caries-protective
agent, exhibiting a stronger hydrophobic effect than the
hydrocarbon chain alone [23]. Observing the affinity of
certain substances for water, Ekholm et al. [24] found by
structural analysis that at the surface, the linear-structured
alcohol preferred an orientation with the hydrophobic tail
pointing out from the surface, whereas the hydroxyl group
remains immersed in the water. This phenomenon, re-
garding the alcohol solutions, is likely transferable to other
small molecules with similar structures but other func-
tional groups [24]. In addition to previously mentioned,
microbial-derived biosurfactants present the interesting
concept in modern dentistry with a potential for future
utilization [25].

It is also necessary to search for a suitable in vivo model
for testing the capillarity of dental solutions, which would
be significantly more accurate than the in vitro patterns.
Also, the question of finding a suitable surfactant to be
added to the dental solution in order to improve capillary
strength and other fluid properties still remains open.

CONCLUSION

The greatest capillarity power among investigated solu-
tions was found for 17% EDTA, and the lowest one for SH
solutions. The increase of solution concentration consid-
erably influenced the capillarity of EDTA, while different
concentrations of SH and CHX showed approximately
the same values of capillarity. Finally, the capillarity of the
investigated solutions significantly increased with the tem-
perature rise, approving the warming of dental solutions
up to 50°C for clinical use in dentistry.

Clinical significance

The obtained results indicate the importance of warming
the aforementioned solutions for clinical practice, even
for the solutions where capillarity was weak, due to their
certain penetrability and antimicrobial effect on the sub-
strate to be conditioned. The nature of the surface along
with liquid movability can be an important factor for capil-
lary power, bearing in mind the roughness of the clinical
surface where liquid moves (enamel, dentine, root cement,
periodontal tissue, composite restauration, ceramic sur-
face, etc.).

Conflict of interest: None declared.

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):548-554



Capillarity assessment of commonly utilized dental solutions

REFERENCES

1.

10.

1.

12.

13.

Qian J, Zhigiang L, Shi Z. Soil-water retention curve model for fine-
grained soils accounting for void ratio-dependent capillarity. Can
Geotech J. 2021;59(4):498-509. [DOI: 10.1139/cgj-2021-0042]
Tunar OL, Kuru BE. Microstructural changes of human dentin
tubules after citric acid immersion of specimens treated with
different desensitising approaches: An SEM analysis. Oral Health
Prev Dent. 2022;20(1):369-78. [DOI: 10.3290/j.0hpd.b3464895]
[PMID: 36259440]

Cunningham WT, Cole JS, Balekian AY. Effect of alcohol on the
spreading ability of sodium hypochlorite endodontic irrigant. Oral
Surg Oral Med Oral Pathol. 1982;54(3):333-5.

[DOI: 10.1016/0030-4220(82)90105-0] [PMID: 6957829]

Pinheiro ET, Karygianni L, Attin T, Thurnheer T. Antibacterial effect
of sodium hypochlorite and EDTA in combination with high-purity
nisin on an endodontic-like biofilm model. Antibiotics (Basel).
2021;10(9):1141. [DOI: 10.3390/antibiotics10091141]

[PMID: 34572723]

Leonardi DP, Grande NM, Tomazinho FSF, Marques-da-Silva B,
Gonzaga CC, Baratto-Filho F, et al. Influence of activation mode
and preheating on intracanal irrigant temperature. Aust Endod J.
2019;45(3):373-7.[DOI: 10.1111/aej.12336] [PMID: 30724420]
Sirtes G, Waltimo T, Schaetzle M, Zehnder M. The effects of
temperature on sodium hypochlorite short-term stability,

pulp dissolution capacity, and antimicrobial efficacy. J Endod.
2005;31(9):669-71. [DOI: 10.1097/01.don.0000153846.62144.d2]
[PMID: 16123703]

Spironelli CAR. Mastering irrigation in endodontics. Part 2
[Internet]. Dentistry Today; 2020 Jan 1 [cited 2023 Jun 30].
Available from: https://www.dentistrytoday.com/mastering-
irrigation-in-endodontics-part-2/

Savi¢ Stankovic¢ T, Karadzi¢ B, Latkovi¢ M, Mileti¢ V. Clinical
efficiency of a sodium perborate-hydrogen peroxide mixture

for intracoronal non-vital teeth bleaching. Srp Arh Celok Lek.
2020;148(1-2):24-30. [DOI: 10.2298/SARH1905040945]

lli¢ D, Andjelski Radicevi¢ B. The study of capillarity on several
dental solutions. Zdravstvena zastita. 2019;48(2):1-6.

[DOI: 10.5937/2Z19020011]

Dvorak G. Disinfection 101 [Internet]. Center for Food Security and
Public Health; 2008 [cited 2023 Jun 30]. Available from: https://
www.cfsph.iastate.edu/Disinfection/Assets/Disinfection101.pdf
Gonzalez C, Forner L, Llena C, Lozano A. Temperature changes in
2% chlorhexidine gluconate using two activation methods with
different intensity levels. J Clin Exp Dent. 2018;10(5):e458-e461.
[DOI: 10.4317/jced.54732] [PMID: 29849970]

Marques MPM, Batista de Carvalho LAE, Gongalves D, Cunha E,
Parker SF. The impact of moderate heating on human bones:

An infrared and neutron spectroscopy study. R Soc Open Sci.
2021;8(10):210774. [DOI: 10.1098/rs0s.210774] [PMID: 34729208]
Kim HJ, Park SJ, Park SH, Hwang YC, Yu MK, Min KS. Efficacy

of flowable gel-type EDTA at removing the smear layer and
inorganic debris under manual dynamic activation. J Endod.

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):548-554

20.

21.

22.

23.

24.

25.

553

2013;39(7):910-4. [DOI: 10.1016/j.joen.2013.04.018]

[PMID: 23791262]

Rossi-Fedele G, Guastalli AR. Effect of an alcohol-based caries
detector on the surface tension of sodium hypochlorite
preparations. Braz Dent J. 2015;26(1):66-8.

[DOI: 10.1590/0103-6440201300172] [PMID: 256723871
Yonemoto Y, Fujii Y, Sugino Y, Kunugi T. Relationship between
onset of sliding behavior and size of droplet on inclined solid
substrate. Micromachines (Basel). 2022;13(11):1849.

[DOI: 10.3390/mi13111849] [PMID: 36363870]

Ricci HA, Scheffel DL, de Souza Costa CA, dos Santos FJ, Jafelicci M
Jr, Hebling J. Wettability of chlorhexidine treated non-carious and
caries-affected dentine. Aust Dent J. 2014;59(1):37-42.

[DOI: 10.1111/adj.12150] [PMID: 24697341]

Lopes HP, de Faria AR, Alves FR, Elias CN. Wettability of irrigants
used in root canal treatment. Dentistry. 2015;5(3):1.

[DOI: 10.4172/2161-1122.1000283]

Duchemin B, Cazaux G, Gomina M, Bréard J. Temperature-
dependence of the static contact angle: A transition state theory
approach. J Colloid Interface Sci. 2021;592:215-26.

[DOI: 10.1016/j.jcis.2021.02.059] [PMID: 33662826]

Khattab IS, Bandarkar F, Fakhree MAAA, Jouzban A. Density,
viscosity, and surface tension of water+ethanol mixtures from 293
to 323 K. Korean J Chem Eng. 2012;29:812-7.

[DOI: 10.1007/511814-011-0239-6]

Heinz H, Pramanik C, Heinz O, Ding Y, Mishra RK, Marchon D, et al.
Nanoparticle decoration with surfactants: Molecular interactions,
assembly, and applications. Surf Sci Rep. 2017;72(1):1-58.

[DOI: 10.1016/j.surfrep.2017.02.001]

Jalalzadeh H, Groenen H, Buis DR, Dreissen YE, Goosen JH, ljpma
FF, et al. Efficacy of different preoperative skin antiseptics on

the incidence of surgical site infections: a systematic review,
GRADE assessment, and network meta-analysis. Lancet Microbe.
2022;3(10):e762-e771.[DOI: 10.1016/52666-5247(22)00187-2]
[PMID: 35985350]

Guerisoli DMZ, Silva RS, Pécora JD. Evaluation of some physico-
chemical properties of different concentrations of sodium
hypochlorite solutions. Braz Endod J. 1998;3(2):21-3.

Ghosh S, Ray A, Pramanik N. Self-assembly of surfactants: An
overview on general aspects of amphiphiles. Biophys Chem.
2020;265:106429. [DOI: 10.1016/j.bpc.2020.106429]

[PMID: 32693319]

EkholmV, Caleman C, Hub JS, Wohlert M. Propensity, free energy
contributions and conformation of primary n-alcohols at a water
surface. Phys Chem Chem Phys. 2021;23(34):18823-9.

[DOI: 10.1039/d1¢cp02818a] [PMID: 34612420]

Khairunnisa Z, Tuygunov N, Cahyanto A, Aznita WH, Purwasena
1A, Noor NSM, et al. Potential of microbial-derived biosurfactants
for oral applications-a systematic review. BMC Oral Health.
2024;24(1):707. [DOI: 10.1186/512903-024-04479-0]

[PMID: 38898470]

www.srpskiarhiv.rs



554

Ili¢ V. etal.

I1a60paTopMjCKo ncnutTuBamwe Kanunaapurteta pasintdyUTUX CTOMaTO/1I0LLKKUX PaCTBOpPa

Ha TPU TeMnepaTypHa HUBOA

Bermbko Vinuh', fejan hetkosuh?, Cpha MowTuh?®, CHexaHa bpkosuh?, OparaH Unuh*

'YHuBep3utet y beorpapy, CromatonoLukm dpakyntet, OnTa 1 opanHa xuctonoruja n embpuonoruja, beorpag, Cpbuja;
YHusep3uTet y Beorpapy, CromatonoLuku paxyntet, AHatomuja, beorpag, Cpbuja;

*Ynueep3utet y beorpapy, Cromatonowku dakyntet, KnuHuka 3a cromatonoLuky npotetuky, beorpag, Cpbuja;
*YHusep3uTet y beorpagy, CromatonoLku dpakynteT, KnnHuka 3a 6onectu 3yba, beorpag, Cpbuja

CAXETAK

Yeoa/Lum [lyrysbact MuKponpoctopu yxu og 500 um npu-
CYTHU Cy Y YCHOj AymibU y BUAY TyOynapHMX NpocTopa LeH-
TVHa, NyNNonepruoaoHTaNHMX KaHanuha, TMHIMBHOT CYNKyCa,
3jana pectaypauuje UTA. Kako cy oBM MPOCTOPU U3M10XKEHN
3afpKaBakby XpaHe 1 natoreHa, BehrHa AeHTanHyX pactBopa
Tpebano 6y nako fa npofpe Yy kX 1 genyje Tepaneytcku. A3
TOr passiora je Uub oBe cTyauje 61o fa ce npoueHn epekat
KanunnapHoCTy YecTo KopuwheHrx eHTanHmX pacTBopa Ha
Tp¥ TeMnepaTypHa HUBOA.

MeTtopae VcnuTnBaHu cy pacTBOpu eTaHo/a, HaTPUjyM-Xm1no-
XN0pUTa, BOAOHVK-NIEPOKCHAR, XNIOPXEKCUANHA, GU3NONOLKOT
pacTBOpa, IMMYHCKe K1CenvHe, eTUNeH-guaMyHo-TeTpaaLeTar-
He KncennHe 1 gectunoBaHe BoAe, Ha 20, 38 1 50° C, y kanu-

DOI: https://doi.org/10.2298/SARH231221089I

NapHoj Lesu npomepa 400 um. BucmHa kanunapHor cTy6a je
3abenexeHa Ha rpagyncaHoj KanunapHoj Leen (mm), a noaauu
Cy CTaTUCTUYKK 0bpaheHn.

Pe3ynrtatu Hajsehu nopact kanunapHoctu (20-50° C) nokasao
je 70% etaHon (8,8 £ 1,1), a HajHMKK 2,5% HaTPUjyM-X1NOXS10-
put (2,1 + 1,5) n 3% BopgoHMK-Nepokcma (2,1 £ 1,6). Hajsnwa
KanunapHocT gobujeHa je Ha 50° C 3a 17% eTuneH-AnaMmnHo-
-TeTpaaLieTaTHy KucenuHy (40,1 £ 1,4), a HajHWa 3a 4% HaTpu-
jym-xunoxnoput (25,9 + 2,1) (p < 0,05).

3ak/byyak HMBO KanunapHOCTH CBMX AEHTAIHMX pacTBOpa
pacTe ca nopacToM Temneparype, anu y pasnnynTom CTeneHy.
KmbyuHe peun: npviraumja; HaTpujym-XmnoxaopuT; XIopXeK-
CVAVH; eTUIEH-ANAMMHO-TETPAALIeTaTHA KUCeNHa; croboaHa
MOBPLUMHCKA eHepruja
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SUMMARY

Introduction/Objective The aim of the study was to assess the knowledge and attitudes of dental stu-
dents and young dentists towards caries management and principles of minimum intervention cariology.
Methods Students filled in the online questionnaire that included: 1) attitudes and knowledge about the
use of caries risk (CR) assessment tools in clinical practice; 2) treatment plans in clinical case scenarios of
smooth surface and occlusal caries in relation to CR; 3) impact of different diagnostic procedures on the
management of dentin caries, tooth preparation and preferred restoration techniques and materials.
Results The majority of students thought that CR should influence the treatment plan. Oral hygiene was
considered the most important CR factor. More invasive treatment was chosen in high CR patients. The
most important criterion for caries removal was dentin hardness. The majority of students would com-
pletely remove soft dentine in deep caries lesions, either in one-step or two-step preparation technique.
Composite was the most frequently selected restorative material.

Conclusion Conventional approach to caries management is still widely accepted among students and
young dentists. Their knowledge of minimum intervention dentistry is limited. Periodic assessment of
implemented curriculum and teachers’ calibration could serve as resources for improving the teaching

process.

Keywords: dental students; knowledge; cariology; minimum intervention

INTRODUCTION

Operative treatment of dental caries tradition-
ally involved removal of all infected tissues and
their replacement with a restoration [1]. For
many decades, teaching operative dentistry was
based on demonstrating techniques for com-
plete caries removal. The most recent under-
standing of caries pathophysiology, advance-
ment in the field of remineralization agents,
and the accessibility to adhesive materials,
changed the conventional caries management
towards minimum intervention (MI) oral care
[2]. However, many dental practitioners con-
sider MI procedures as temporary aid in caries
treatment [3, 4].

School of Dental Medicine of the University
of Belgrade is the oldest dental school in the
Western Balkans region. The Curriculum in
Cariology for undergraduate students shares
similar learning outcomes with European
Core Curriculum in Cariology [5]. Students
are introduced to the fundamental mecha-
nisms of dental caries in pre-clinical courses,
such as General and Oral Biochemistry, and
Microbiology and Immunology. As students
progress to the final undergraduate year, they
gain knowledge about various aspects of car-
ies prevention and management. Theory and

practice are integrated into the course of
Preventive Dentistry, Restorative Odontology,
Pediatric Dentistry, Public Health, and elective
courses. The courses are designed to equip stu-
dents with knowledge on both traditional and
contemporary aspects of delivering oral health
care. Curriculum sets general learning objec-
tives, but the presentation of information, ex-
pertise, and resources may vary among faculty
members. This variation can be either benefi-
cial or counterproductive for future graduates.
Understanding MI can be complex and over-
whelming for students, especially at the begin-
ning of their education.

The aim of the study was to assess the
knowledge and attitudes of dental students and
young dentists towards caries management and
principles of MI cariology.

METHODS

The study was conducted in accordance with
the guidelines of the Declaration of Helsinki
and approved by the Ethics Committee (docu-
ment 36/10). The following groups of under-
graduate students were invited to fill in the on-
line questionnaire: fourth-year students who
completed the Preventive Dentistry course and
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participated in the clinical course of Restorative Dentistry;
tifth-year students who passed Restorative Dentistry and
were currently practicing Pediatric Dentistry, and sixth-
year students who finished the aforementioned courses.
Additionally, students enrolled in the internship program
were invited to participate in survey.

The questionnaire was based on the ones previously
used to evaluate attitudes towards caries risk (CR) assess-
ment (CRA) [6, 7], enamel [6, 7], and dentin [8] caries
treatment, and cavity restoration [9]. Two bilingual re-
searchers experienced in conducting surveys translated
the selected questions from the aforementioned question-
naires from English to Serbian. An independent bilingual
researcher conducted the back-translation to English with
only a few discrepancies. Research team reviewed trans-
lations and reached consensus on the final version. The
questionnaire was pilot-tested by 45 undergraduate stu-
dents (15 students from each study year). Students com-
pleted the questionnaire, provided their feedback, and
confirmed understanding of all the questions.

Besides demographics, the questionnaire included three
parts. Questions in the first part were related to attitudes
and knowledge about the use of CRA in clinical practice,
and the impact of different CR factors. The second part
analyzed the choice of caries treatment for smooth and
occlusal surfaces according to CR in clinical case scenarios.
The third part aimed to assess students' understanding of
how different diagnostic procedures influence dentin caries
treatment, their attitudes towards caries removal criteria
and methods, and preferred cavity restoration techniques.

Students were invited through the website of the
Belgrade School of Dental Medicine, and social media.
Google Forms was used as the platform to create the on-
line questionnaire and collect data. E-mail verification was
used to prevent the multiple participation. In a short note
preceding the questionnaire, students were informed on the
research purpose, and that their participation was voluntary
and anonymous. Completing the questionnaire and submit-
ting of the answers were considered to be the consent to
participate in the survey. Students were allowed to select
multiple answers and write explanations to further clarify
their opinions. The survey was opened for six weeks.

Statistical analysis was performed using IBM SPSS
Statistics 20.0 (IBM, Armonk, N.Y., USA). Data were first
descriptively analyzed. The groups were compared us-
ing Fisher’s exact test, with statistical significance set at
p < 0.05. In order to account for multiple comparisons,
the Bonferroni correction was applied, and statistical sig-
nificance was determined using a Bonferroni-corrected
significance level.

The article was written in accordance with the ethical
standards of the institutions and the journal.

RESULTS
A total of 221 questionnaires were completed resulting in
an average response rate of 41%. Specifically, 35% of the

fourth-year, 32% of the fifth-year, 48% of the sixth-year

‘ DOI: https://doi.org/10.2298/SARH241018087P
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undergraduate students, and 64% of graduate students
participated.

Caries risk assessment

Most of the participants (96%) believed that a patient’s CR
should influence the treatment plan, but only 41% per-
formed the CRA in their clinical practice (Table 1). The
CRA was not consistently implemented because teaching
staff did not enforce it (39%). Some students lacked the
knowledge of how to perform CRA (21%), while others
did not have time to do it (21%), and 11% considered the
CRA unnecessary. Oral hygiene, patient’s motivation and
diet were considered to be the top three factors for deter-
mining CR.

Table 1. Attitudes towards caries risk assessment

Varizble students | students | stucents | P05 | Tovl
Do you perform CRA?

Yes (%) 30 46 43 44 | 4
No (%) 70 54 57 56 59
Should CRA influence the treatment plan?

Yes (%) 95 98 97 97 97
No (%) 5 2 3 3 3
How well are you informed about CRA?

Well (%) 23 37 25 9 25
Partially (%) 36 22 23 38 | 28
Insufficiently (%) 41 41 52 53 47

CRA - caries risk assessment;
DDS - doctors of dental surgery

Enamel caries

Selected options for the treatment of smooth and occlusal
surfaces are presented in Table 2.

For the white spot lesion, students chose more invasive
treatment for high CR compared to low CR patients. No
differences in the selected treatment options were found
between undergraduate students of different study years
(except for obvious cavity in high CR patients), between
students and young dentists, or between male and female
students.

The upward trend in selecting more invasive treatment
for occlusal caries was noticed in both low and high CR
patients. A small number of students stated that they would
need additional diagnostic tools in the decision-making
process.

Dentin caries

A thorough anamnesis was considered crucial for the
proper diagnosis of dentin caries, followed by radiographic
findings and vitality testing.

Seventy-six percent of respondents would perform
tooth preparation using rotary instruments. Rotary in
combination with hand instruments in pulp proximity
were the preferred method of caries removal for 23%,
mainly senior students (Table 3).

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):555-561
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Table 2. Treatment options for enamel lesion according to the caries risk (%)

Low CR High CR
Treatment options g = o o o o

" students | students | students | P05 | ol | Gl | todents | students | 005 | Tota
o 30 24 32 28 29 4 0 4 72 13
REM 64 76 68 72 69.5 53 57 71 28 57
REST 2 - - - 0.5 39 41 25 - 29
NA 4 - - - 1 4 2 - - 1
(0] 7 4 8 3 6 2 - 3 - 1
REM 45 52 63 66 56 12 13 20 9 15
REST 36 39 29 28 33 77 88 74 91 80
NA 12 5 - 3 5 9 2 3 - 4
(0] 2 2 3 - 2 3 - 4 -
REM 7 1 11 16 1 2 2 3 - 2
REST 86 87 83 84 85 86 98 93 100 94
NA 5 - 3 2 9 - - - 2
o 21 19 7 28 17 2 9 1 - 3
REM 20 1 18 9 15 11 7 12 19 1
FS 54 70 75 63 66.5 62 69 62 62 65
REST 2 - - - 0.5 20 15 25 19 20
NA 3 - - - 1 5 - - - 1
(6} 12.5 1 14 22 14 - 6 - - 1
REM 1 7 12 9 10 7 9 5 9
FS 32 52 34 53 41 25 26 6 22 18
REST 32 26 39 16 31 57 59 89 69 71
NA 125 4 1 - 4 11 - - - 3
(0] 9 1 - 13 4 - - 1
REM 7 4 9 6 7 3 2 2.5 6 3
FS 27 20 16 31 22 9 7 2.5 3 5
REST 52 65 72 50 62 77 87 95 91 88
NA 5 - 2 - 2 1 - - - 3
(0] 2 25 - 2 3 - - - 1
REM 2 2 2.5 - 2 2 - 2.5 - 1
FS 7 2 2.5 3 4 2 - - - 0.5
REST 85 94 92.5 94 91 920 100 95 100 | 955
NA 3 - - 3 1 3 - 2.5 - 2

CR - caries risk; O — observation; REM - remineralization; FS - fissure sealing; REST - restoration; NA - do not know; DDS - doctors of dental surgery;

2p = 0.000 (Fisher’s exact test) between low and high caries risk;

bp < 0.0125 (Fisher’s exact test, Bonferroni-corrected p-value) for the treatment choice in high caries risk patients among students of different study years;
°p < 0.0125 (Fisher’s exact test, Bonferroni-corrected p-value) between low and high caries risk;

9p < 0.0125 (Fisher’s exact test, Bonferroni-corrected p-value) for the treatment choice in low caries risk patients among students of different study years

Dentin hardness was reported as the most important
criterion for assessing the endpoint of caries removal. Even

7days [ '+

in deep cavities, the vast majority (99%) would excavate 7-14days [N 1o
all softened dentin, and finished the preparation in either 2 weeks [N o>
leathery or hard dentin. Half of the respondents did not 3weeks [
consider the color of dentin a relevant criterion. Eighty- P—

one percent of students believed that all microorganisms
should be removed from the cavity, otherwise caries might O
progress (Table 3). Senior students tended to prefer conser- 6-sweeks [NNNNNRNEBRED ;s :
vative treatment compared to their younger peers. sweeks [ 3

Treatment choices for clinical scenario involving an as-
ymptomatic tooth with dentin caries were usually removal
into leathery or hard dentin (Table 3). In deep asymptom-
atic caries lesions, 86% of students opted for complete car- | unusable answer | NN 1o
ies removal. Stepwise excavation was the preferred option
for incomplete dentin removal (Table 4).

Students were indecisive when choosing calcium hy-
droxide treatment duration for deep caries (Figure 1).

3 months I 0.5%

6 months I 0.5%

Figure 1. Duration of calcium hydroxide treatment
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Table 3. Attitudes towards caries excavation (%)

Peri¢T. et al.

DISCUSSION

. 4th-year | 5th-year | 6th-year

Variable DDS | Total . .

students | students | students The field of MI dentistry and advancements
Preferred caries removal method® in biomaterials have been continuously ex-
Rotary instruments 87 80 67 76 panding. It is important for undergraduate
Hand instruments 4 - ! ! dental students to be exposed to and gain
Combination K 20 32 23 experience with new technologies and tech-
Hardness. niques. However, many professionals and
Soft dentin should be removed o8 100 o7 986 dental educators resist successful implemen-
I;:;tgfx dentin should be 2 - - 04 tation of MI across the oral healthcare sector.
rrelevant i i 3 ] Students’ answers might reflect the way they
Color® were educated.
Normal dentin 75 28 36 44 There was no consensus among students
Stained dentin 5 7 6 5 regarding caries diagnostics, non-restorative
Irrelevant 23 65 58 51 and restorative management. Often, students
Microorganisms¢ are overwhelmed with information and faced
All bacteria need to be removed with numerous possibilities, yet they lack the

R X . ! 95 89 71 81 . . .
otherwise caries might progress specific tools needed to define the appropri-
Some bacteria may be left beneath 5 9 o8 18 ate approach to caries management. Various
a tightly sealed restoration methodological P ; 1
ethodological tactics, instructional strate-

Depends on restorative strategy - 2 1 1

gies, practical applications, and teachers’ at-

Carious dentin¢

titudes could potentially lead to confusion or

Carious dentin should always be
removed completely, otherwise it 84 65 52
might influence the pulp vitality

overconfidence among students. The insecuri-
ties often become apparent during final exams

68

Carious dentin in close proximity

and later in graduate programs.
29 Individual treatment plan should rely on

to the pulp should be left to avoid 14 30 46
pulp exposure
Depends on restorative strategy 2 5 2 3

the patient’s CR. Dentists must be able to

identify the components of the disease and

Border of the preparation®

create appropriate treatment plan. General
dentists usually perform CRA, but often
12 without specific forms and clear rules [6, 7,
10]. The present study revealed that students
felt insufficiently informed about CRA. The

70 41 29

CR factors and assessment methods are taught
meticulously in the course of Preventive
Dentistry during the second study year. It
seems that CRA demonstration and practice

46

21 42 52

are neglected during the fourth study year in
the Restorative Dentistry course. In the fifth
38 study year, CRA is presented as obligatory
during clinical practice in Pediatric Dentistry.

More tissue should be removed
(all dentin with changed color)

The inconsistencies in the educational process
1 limit students’ ability to determine the correct

Cannot decide without probing 2 4 5

3 approach. Students are left uncertain whether

DDS - doctors of dental surgery;

p < 0.0125 (Fisher’s exact test, Bonferroni-corrected p-value) between students of different study years;

bp = 0.000 (Fisher’s exact test) between students of different study years;
°p < 0.001 (Fisher’s exact test) between students of different study years

Glass-ionomer (47%) and zinc phosphate cement (44%)
were usually chosen as temporary restorations.

Most students would opt to place a liner/base under a
permanent restoration of deep cavity. Composite was the
most frequently selected material for permanent restora-
tion (Table 4).

DOI: https://doi.org/10.2298/SARH241018087P

CRA is a necessity in the diagnostic process or
just an occasionally employed tool. Similarly,
French students expressed confusion regard-
ing the necessity of CRA [11]. Some stated
that CRA was not adequately demonstrated (31%), while
others admitted having insufficient knowledge (23.5%).
CRA was not important for 11% of Serbian students and
for 2% of their French peers. Serbian and French students
agreed on the hierarchy of CRA factors. Nasseripour et al.
[12] highlighted the importance of addressing the lack of
knowledge and motivation to perform the CRA not only
among students but, more importantly, also among educa-
tors in the future cariology curricula.

Early intervention was more likely to be chosen in
patients with high CR. Although non-invasive caries
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Table 4. Restoration of a deep caries lesion (%)

proximity of pulp among French students,

. 4th-year | 5th-year | 6th-year who also chose chemo-mechanical caries re-

Variable DDS | Total .
students | students | students moval and polymer/ceramic burs. Although

Restoration of deep caries lesion® dental professionals in Serbia are familiar
complete removal of carious with novel cavity preparation techniques, they
dentine + temporary restoration + 53 31 38 34 | 40 d inel h Limited ilabili
definitive restoration in next visit 0 not I'Ollt.lne y U'Se t e.rn. .1m1te a.wal abili-
complete removal of carious w 46 o w0 | a6 ty and relatively high price hinder widespread
dentine + definitive restoration implementation of these methods.
partial removal to soft dentine + In the present study, dentin hardness was
temporary restoration + definitive 1 17 5 16 | 11 accentuated as the most important criterion
restoration in next visit .

- - for caries removal. When students analyzed
partial removal to soft dentine + 5 6 1 . 5 . . i .
definitive restoration the clinical scenario of a deep caries lesion,
depends on a case scenario R _ 3 _ 1 the majority selected the picture that reflected
Materials for indirect pulp capping to either ‘firmy’ or ‘leathery’ dentin. As shown
Ca(OH )-based liner 73 70 72 66 | 71 in literature, the majority of dental practi-
MTA 22 26 23 28 | 24 tioners preferred removal of all soft dentine,
Biodentine 5 4 4 6 | 45 either in the one-step or two-step preparation
No liner - - 1 - |05 technique [18, 19]. Growing evidence sup-
Materials for permanent restoration®* port selective caries removal to soft dentine in
GIC 37 17 18 6 | 21 deep cavities, in order to protect pulpal health
Composite 30 78 69 53 | 59 [20]. However, many dentists are reluctant to
“Sandwich” technique 29 5 13 35| 18 perform such treatment and leave caries be-
Amalgam 4 - - 6 | 2 hind [18].

GIC - glass-ionomer cement, MTA — mineral trioxide aggregate;

2p < 0.0167 (Fisher’s exact test, Bonferroni-corrected p-value) between students of different

study years;
bp = 0.000 (Fisher’s exact test) between students of different study years;

°p < 0.0167 (Fisher’s exact test, Bonferroni-corrected p-value) between undergraduate and

postgraduate students

management is recommended for non-cavitated smooth
surface lesions [13], one third of students would perform
invasive treatment in high-CR patients. This finding might
provoke two possible explanations. The first one suggests a
lack of knowledge about caries development, and the con-
cept of non-invasive caries management. The second is that
students might be uncertain about their knowledge and
experience with non-invasive procedures, so they chose
“safer” invasive treatment to avoid errors.

Recent literature suggests that resin infiltration might
be a suitable option for esthetically concealing white spot
lesions with a greater masking effect than remineralization
techniques [14]. It is only recently that the resin infiltration
technique has become a part of the cariology curriculum at
the Belgrade School of Dental Medicine. For that reason, it
was not offered as an option for the smooth surface treat-
ment in the questionnaire.

For “suspicious” non-cavitated fissures that could have
benefit from fissure sealing [13], the majority of students
chose restorative treatment. Booth et al. [15] reported
that high CR led to early restorative intervention of non-
cavitated occlusal lesions. Similarly, French students tend
to perform operative treatment for “suspicious” occlusal
surfaces [16], due to the fear of existing caries progression
under the sealant [11].

The most often selected cavity preparation technique
was rotary instruments. Senior undergraduate students
were in favor of a less invasive approach to caries removal
in comparison to the younger ones. Gasqui et al. [17]
reported frequent use of hand instruments in the close
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Dentin color and moisture are recognized
as additional clinical judgment criteria for
caries removal [20]. The color was not signifi-
cant for caries removal (51% of respondents).
Conversely, 44% of students would perform
a cavity preparation to reach dentin with
‘normal’ color. Similar results were reported in a group of
French students [17]. Although the concept of extensive
cavity preparation to remove bacteria is outdated [20], 81%
of students believe that all cariogenic microorganisms need
to be removed. The same attitude was present in 39% of
French students [17].

Students demonstrated a lack of understanding for the
management of deep caries lesions, in relation to the dura-
tion of treatment with calcium hydroxide. The source of
their misconception could be that they learn from teachers
who have different opinions on the subject. As shown in
previous studies [9, 21], most of students would choose
to place the liner material under permanent restoration,
probably due to the traditional belief that pulp should be
protected in order to heal after exposure to cariogenic
agents [9].

Composite material was the most popular choice for re-
storing deep cavity lesions, which is consistent with previ-
ous findings [22]. The adequate restoration material should
seal the lesion, and resist fracture. Bonding of composite
material to caries-affected dentine, which has reduced
mineral content, increased porosity and altered collagen
structure, is less successful than to the sound dentine [23].
This could lead to the fracturing of the restoration. New
generations of glass-ionomer and glass-hybrid cements
may be able to tightly seal dentine, while providing the
necessary strength for the restoration [24]. It seems that
students should be more informed about advantages and
limits of contemporary restorative materials.
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The potential limitation of the present study could be
the response rate. However, the proper response rate for
online surveys in the research papers has not been de-
termined yet, and average online survey response rate in
education-related fields is 44.1% [25]. Additionally, the
survey was conducted in one dental school. Nevertheless,
School of Dental Medicine in Belgrade is the largest school
that educates approximately 60% of all dental students in
the country. The present study demonstrates students' un-
derstanding of cariology, but more importantly, it provides
answers to questions regarding the way teachers educate
and communicate. Results provide evidence of variations
in the content being taught with a mixture of modern and
traditional concept. It appears that MI approach has not
been adequately translated into clinical teaching. The abil-
ity to adopt the MI philosophy is a learning curve because
it necessitates a change in mindset and perspective, and
seeing beyond simple tooth restoration. The problem of
cariology being taught in separate departments/clinics,
each with its own methodology, has been emphasized in
numerous dental schools worldwide [26]. The results of
this study could help identify gaps in current teaching and
practices and assist in tailoring a new educational process
in the field of cariology.
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CONCLUSION

Conventional approach to caries management is still
widely accepted among students and young dentists. Their
knowledge of MI dentistry is limited. A strong cariology
curriculum and adoption of evidence-based strategies for
the management of dental caries is mandatory in dental ed-
ucation system. Maintaining the high level of caries man-
agement competency of faculty members through active
training and calibration should be a priority in educational
process. Periodic assessment of implemented curriculum
and teachers’ calibration could serve as a resource and tools
for improving the teaching process.
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Pa3nuKe y ycBajatby NPUHLMNA MUHUMA/HE UHTEPBEHLIUjE Y Kapuonoruju mehy

CTYAEHTUMA CTOMaTOIIOI'VIje

Tamapa lMepwuh', bojaH Metposuh?, JoBaH Mapkosuh?, lejan MapkoBuh', EBreHunja Mapkosuh?

'YHuep3utet y beorpapy, Cromatonoluku dakynteT, KnuHnka 3a fieyjy 1 npeBeHTBHY ctomatonorujy, beorpag, Cpbuja;
2YnneepauTet y HoBom Cagy, MeguumHckm dpakyntet, KnuHuka 3a ctomatonorujy Bojsopute, Hosu Cag, Cpbuja;
3YHneep3uTet y beorpagy, Cromatonowwku dakyntet, KnuHuka 3a optoneaujy sunuua, beorpag, Cpbuja

CAMETAK

YBoa/Lwm Linmb papa je 61o ga ce NcnuTajy 3Hare 1 CTaBOBY
CTyAeHaTa 1 Maux JOKTOpa CTOMATONOrje O feyeky Kapu-
jeca n nprHUMNMMa MUHMaITHe HTePBEHLMje Y Kapuonoruju.
MeTope CTyaeHTU Cy NonytaBanu eIeKTPOHCKM YNUTHUK
Koju je 0byxBaTao: 1) cTaBoBe 1 3Hatba O MPOLIEHN pU3MKa 3a
HacTaHak Kapujeca (KP); 2) n36op Tepanuje Kapujeca rnaTkmx
1 OKJy3a/HUX NOBPLUMHA Y 3aBrUcHOCTM of KP; 3) usbop auja-
THOCTUUKMX NpoLieaypa y eyeky Kapujeca AeHTHHa, TEXHMKa
npenapauuje 1 MaTepujana 3a pectaypauujy 3y6a.
Pe3syntatu BehunHa ctygeHata cmatpa ga 6u KP tpebano pa
yTnye Ha nnaH TpetmaHa. OpanHa xurnjeHa je HajsHavajHuju
dakTop KP. Ko naumjeHTaTa ca Bucokum KP 6rpaH je nHBasms-
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HUju NpucTyn. HajBaxHwuju KpuTeprjym 3a yKnarate Kapujeca
je uBpcToha geHTrHa. BehuHa cTyneHaTa cmatpa ga 6v Kog ay-
60KIIX KapujecHUX Nie3mja Tpebano YKIOHUTN caB pa3MeKLIaHu
[eHTUH, 610 jeaHOCeaHCHO MKW ABOCeaHCHO. Hajuelwhe n3a-
6paH pecTaypaT1BHY MaTepujar je KOMMO3WT.

3akimyuak Mebhy cTygeHTMa U Mnagum JOKTOPYIMa CTOMa-
TOMNOrVje joL YBEK je LWMPOKO 3aCTyM/beH KOHBEHLMOHANHN
NpUCTYN neyery Kapujeca. tbuxoBo no3HaBame NpUHLMNA M1-
H/IMaJslHe NHTEPBEHLMje Y KapWOMOrujy je orpaHnyeHo. Y uuby
yHanpebhetba HacTaBHOT NpoLieca, NoTpebHa je neprognyHa
eBanyaLuja KypuKynyma n Kanubpalimja HacTaBHUKa.
KrbyuHe peun: cTygeHTu; 3Hatbe; Kapronoruja; MUHUManHa
VNHTepBeHUja
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Prevalence and characteristics of hepatic
hemangiomas assessed by ultrasound - a single
center experience
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SUMMARY

Introduction/Objective Liver hemangioma is the most common benign tumor of the liver, with esti-
mated prevalence of 2.5-4%. This study aimed to investigate the prevalence and clinical characteristics
of hepatic hemangioma in one primary care center in Serbia.

Methods We conducted a cross-sectional study, which included patients examined in the Dr Simo
Milosevi¢ Primary Care Center in Belgrade, Serbia (December 2017 - March 2020). Patients with suspected
atypical changes, malignancies, viral hepatitis infections, and liver cirrhosis were excluded from the study.
Results A total of 567 patients were included in this study (men 42.5%). In 27 patients (4.76%) a diagnosis
of hemangioma was made (male:female ratio: 1.1:1). The total number of hemangiomas detected was
48. Hemangiomas were most commonly found in the right liver lobe (32/48, 66.7%). In this study, hem-
angiomas were most commonly localized in the fourth liver segment (11/48, 22.9%). The mean diameter
of the hemangioma was 13.8 mm. In the half of patients diagnosed with hemangioma, more than one
hemangioma was detected (13/27, 48.1%).

Conclusion Hemangiomas of the liver are commonly multiple. No sex difference in hemangioma preva-
lence was noted. The right liver lobe is the most common hemangioma localization in this study cohort.
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INTRODUCTION

The liver hemangioma is the most common be-
nign tumor of the liver [1, 2]. Hemangiomas
are the third most common liver lesion with
a frequency of 3.6%, after focal fatty sparing
of the liver with prevalence of 6.3% and liver
cysts with prevalence of 5.8% [3]. The number
of hemangiomas in patients has increased in
recent years, most likely due to the increased
number of medical examinations. Its incidence
ranges 2.5-4% in ultrasound series.

In most studies hemangiomas were more
frequent in female than in men, with ratio of
5:1 to 1.9:1. Hemangiomas were most common
in patients 30-60 years old [4-9].

There are three types of liver hemangioma:
cavernous, capillary, and anastomosing hem-
angiomas. The most frequent is cavernous
hemangioma [10]. Ultrasound has proven to
be a sovereign method for diagnosing hepatic
hemangiomas with an assessment of sensitivity
of 96.9% and specificity of 60.3% [11]. Most
of the patients with liver hemangioma have no
symptoms. Treatment is not necessary if the
tumor is asymptomatic and patients are only
followed up [12]. If the tumor size increases,
it can cause symptoms such as abdominal dis-
comfort, pain, distension, vomiting, poor ap-
petite, pressure on the local structures and even
serious complications such as tumor rupture

or bleeding [13]. In that case, the surgery is a
choice of treatment [14, 15, 16].

To date, there are lack of epidemiological
data on the frequency of liver hemangiomas
in our region. There are few available studies,
done in Germany, Italy, Iran, China, and Chile
[3,4,6,9,17].

This study is aimed at investigating the
prevalence and clinical characteristics of he-
patic hemangioma in one primary care center
in Serbia. According to our knowledge, studies
like this have not previously been conducted in
this field in our region.

METHODS

Data for this cross-sectional study were col-
lected during regular ultrasound examinations
in the Dr. Simo Milosevi¢ Primary Care Center,
Belgrade, Serbia, in the period from December
2017 to March 2020. Data were collected from
a review database of two physicians who per-
formed the real-time gray-scale sonography.
The study population includes patients older
than 18 years old who underwent an abdominal
ultrasound. Patients were referred for an ultra-
sound examination by a general practitioner as
part of regular medical check-ups or because
of abdominal pain, abdominal discomfort and
due to regular control of the underlying disease.
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Figure 1. Ultrasound appearance of a typical hepatic hemangioma

Patients with suspected atypical changes, malignancies,
viral hepatitis infections and liver cirrhosis who were di-
agnosed with liver lesions were excluded from the study.

During the examination, in addition to the basic ab-
dominal ultrasound data, data on the size, location, and
number of liver hemangiomas were also recored. The di-
agnosis of the hepatic hemangioma was determined using
ultrasound parameters, which include homogenous hyper-
echoic mass with acoustic enhancement, sharp margins,
and absence of halo sign [18] (Figure 1). Each case that was
not typical was sent for further diagnosis and was excluded
from the study.

The examination was done on SIEMENS ACUSON
NX3 Elite and TOSHIBA Xario 100 xario devices.

The study is conducted in accordance with Good
Clinical Practice guidelines (ICH-GCP), the Declaration
of Helsinki and applicable local regulations. The study
protocol was approved by the Institutional Ethics Review
Board of the Dr. Simo Milo$evi¢ Primary Care Center,
Belgrade, Serbia. Patient consent was waived due to the
retrospective nature of the study.

Statistical analysis

All collected data were statistically processed in IBM SPSS
Statistics, Version 20.0 (IBM Corp., Armonk, NY, USA).
For continuous variables, the mean and standard deviation
were calculated, while categorical attributes were presented
in absolute and relative frequencies. The Mann-Whitney U
test was used to compare the mean size. Corrected p-values
< 0.05 were considered statistically significant.
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RESULTS

In this study, 567 patients met the criteria for inclusion,
of whom 326 were female (57.5%), and 241 were men
(42.5%). The mean age of patients was 61 * 13 years. The
number of patients diagnosed with hemangiomas was 27
(4.76%). Among patients with diagnosed hemangiomas, a
total number of 48 individual hemangiomas were found.
Out of this number, 13 (48.1%) patients were female and 14
(51.9%) were male, with a ratio of 1:1.1. Descriptive clini-
cal characteristics of the group are described in Table 1.

Table 1. Demographic characteristics

Variables N (%)
Sex Male 241 (42.5)
(N=567) Female 326 (57.5)
Mean *
'(A,\?i 567) Without hemangioma 62.02 +
With hemangioma 570+
Hemangioma N (%)
localization Left lobe 16 (33.3)
(N=48) Right lobe 32(66.7)
Patients with N (%)
hemangioma Multiple hemangiomas 13 (48.1)
(N=27) Single hemangioma 14 (51.9)
) Mean =
(Sﬁl:e;é;l)ze Without hemangioma | 978+ |p=0.338
With hemangioma 95.7 +
. . Mean =
I("'\lvir;;e) Without hemangioma | 131.53 + | p=0.044
With hemangioma 12537+

The mean age of patients diagnosed with hemangiomas
was 57 + 13 years old (range 30-88 years). Hemangiomas
were most commonly diagnosed in patients aged 60-69
years (11, 40.7%). The distribution of other age groups
with decreasing frequency was as follows: 50-59 years (7,
25.9%), 40-49 years (4, 14.8%), 30-39 years (3, 11.1%),
80-89 years (2, 7.4%).

The mean size of the hemangioma was 13.8 + 8.2 mm.
The largest hemangioma was 42 mm in diameter and the
smallest one was 5 mm in diameter. There is no statisti-
cally significant difference between men and women in
the mean values of hemangioma size (p > 0.05). The size
of the hemangioma was missing in two patients. Only one
hemangioma was larger than 40 mm, which classifies as
the giant hemangioma. The distribution of hemangiomas
according to their diameter is presented in detail in Table 2.

Table 2. Distribution of hemangiomas according to the greatest
diameter

Size of hemangioma (mm) Frequency n (%)
<10 16 (34.8)
10-19 21 (45.6)
20-29 7(15.2)
30-39 1(2.2)
> 40 1(2.2)
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The most common hemangioma localization was the
right liver lobe (n = 32, 66.7%). The distribution of hem-
angiomas by segments is presented in Figure 2.

RIGHT LOBE-UNDETERMINED 2.0% (1)

Figure 2. Distribution of hepatic hemangiomas based on the liver
segments

Thirteen (48.1%) patients had two or more hemangio-
mas (nine male, four female). Out of 27 patients diagnosed
with hemangioma, eight (29.62%) had previously known to
have the liver hemangioma. Data were not available regard-
ing the method used for the initial diagnosis. The patients
were instructed and advised to have a follow-up visit in
one year (n = 4, 14.81%), or were referred to the hepa-
tologist for a further diagnostic work-up (n =7, 25.92).
Data regarding the follow-up plan was not available for
the remaining patients (n = 8, 29.62%).

DISCUSSION

Cavernous hemangioma accounts for 55% of all benign
liver tumors [1]. The most common symptoms associ-
ated with hepatic hemangioma are abdominal pain and
discomfort [5]. There is limited data on the incidence of
liver hemangiomas in the general population diagnosed
by ultrasound. Our results indicate that the frequency of
hemangiomas in our center diagnosed by ultrasound is
4.76%. This frequency is a similar as in previous published
studies from Germany, Italy, and Iran, performed using
ultrasound [3, 6, 9]. In a large retrospective cross-sectional
study conducted by Mocchegiani et al. [9], the incidence
of diagnosed hemangiomas was 2.5% in a population of
83,181 patients undergoing computed tomography (CT)
and magnetic resonance imaging (MRI). In the study done
by Horta et al. [17], among 1184 patients, 61 (5%) were
found to have a hemangioma detected by CT. Liver hem-
angiomas were identified by ultrasound in 1640 of 45,319
patients (3.3%) in a German study [3]. A study by He et al.
[19] indicates that the frequency of hepatic hemangioma in
a population of 246,149 examined patients is 1.2%.

In our study, hemangiomas were found to be similar
between men and women, with the ratio of male to fe-
male 1.1:1. Our study, along with several others, suggests
that hemangiomas are not more common in females as
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previously believed, and their prevalence is nearly equal
between the sexes [3, 9, 20]. According to Mocchegiani et
al. [9], the prevalence of liver hemangiomas is 47.7% in
women and 52.3% in men. Men’s frequency in a study by
Liu et al. [20] is 3.36%, while women’s frequency is 2.89%.
In a large study by Kaltenbach et al. [3], the sex distribution
of hemangioma was nearly balanced, with 53.4% females
and 46.6% males. This is most likely due to an increase in
the number of males who get regular medical check-ups,
as well as larger studies in this field.

The real number of hemangiomas in our population is
presumably higher, because all atypical lesions were ex-
cluded from the study and sent for further diagnostics. In
our study, the average age was 57 years old, hemangiomas
were most often diagnosed in the group of patients aged
50-69 years, which is a slightly older group compared to
previous studies. Recent data by Liu et al. [20] showed that
hemangiomas were most often diagnosed in the group of
patients aged 40-49 years. Also, in a study by Huang et
al. [21], hemangiomas were most often diagnosed in the
group of patients aged 41-60 years.

The most intensive growth of hemangiomas was ob-
served in 30-39-year-olds, while after the age of 50 there
is almost no increase [20]. In a multicentric study done by
Tang et al. [4], 25% of hemangioma patients underwent
treatment as a result of progressive hemangioma enlarge-
ment. Progressive growth of hemangiomas is considered
to be more than 2 cm per year.

In our study, hemangiomas were most commonly di-
agnosed in the right liver lobe with percentage of 66.7%,
which is consistent with findings in the previous studies
[6]. Recent data by Yoon et al. [5], the frequency of hem-
angioma in the right lobe is 58%. In the study by He et al.
[19], the most common localization was also in the right
lobe with a frequency of 80.3%. In our study, the fourth
liver segment was the most common localization (22.9%).

The most common hemangioma diameter ranged
10-19 mm. When a hemangioma is larger than 4 cm in
diameter, it is referred to as a giant hemangioma [10]. Only
one of our patients had a diameter of hemangioma over
40 mm (42 mm). The mean diameter of the hemangiomas
was 13.8 mm, and there was no statistically significant dif-
ference between the sexes.

It was noticed that a large number of patients (48.1%)
had two or more hemangiomas, and that it was more com-
mon in men than in women. Yoon et al. [5] found that 49%
of patients had more than one liver hemangioma. This data
suggests that if a hemangioma is diagnosed, the patient is
quite likely to have more than one hemangioma.

By searching the available literature, there is no evidence
for malignant transformation of liver hemangiomas. A case
of cholangiocarcinoma growing within a giant hemangioma
was described, but without proven malignant hemangioma
transformation [22]. The differential diagnosis presents the
biggest challenge to hepatic hemangioma diagnosis. Many
primary tumors of the liver and secondary metastases can
be differentially challenging [23]. If the hemangiomas are
smaller, they may be completely fibrosed and mimicking
the diagnosis of a malignant disease [24, 25].
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There are some limitations to this study. Firstly, this is a
single-center retrospective study and the sample size was
small. Secondly, there was a lack of follow-up for patients
diagnosed with hemangiomas or other atypical lesions.

CONCLUSION

This is a unique study on the frequency of hemangiomas in
a primary care center in Serbia. Because the patients do not
fall under any specific disease categories, we can consider
them a cohort of the general population, which gives cred-
ibility to these results. Certain characteristics and specifics
of our population could point out some characteristics of
hemangiomas that would help doctors perform a more
accurate diagnosis and further follow-up of these patients.
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In our patients’ cohort, hemangiomas were commonly

multiple, and most commonly localized in the fourth liver
segment. We did not detect any difference in hemangioma
prevalence between the sexes. Patients who have discom-
fort or hemangiomas that grow more than 2 cm per year
should consider further evaluation and surgical treatment.
Hemangiomas with an uncharacteristic appearance on ul-
trasound should be referred for further diagnostics, pri-
marily by MRI and CT.
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Y4ecTanocT u KapaKTepuCcTUKe XeMaHIMOMa jeTpe AnjarHOCTUKOBAHUX YATPA3BYKOM

— UCKYCTBO jeAHOr LEeHTpa

Mapko BojHosuh', AnekcaHgpa BojHosuh?, IparaHa Mujau'?, VisaHa Mantuh', Tamapa MunosaHosuh'>
'YHMBEpP3NTETCKM KNUHMYKM LeHTap Cpbuje, KnuHiKka 3a ractpoeHteponorujy n xenatonorujy, beorpag, Cpbuja;

[lom 3apaeba,[lp Cumo Munowesnh’, beorpag, Cpbuja;
*Ynusep3utet y beorpapy, MeanunHcku dakynter, beorpag, Cpbuja

CAXETAK

YBop/Lnmb XemaHrviomm cy Hajuelwhn 6eHUrHY Tymopu jeTpe ca
npoLereHoM yuecTanowhy of 2,5 fo 4%. OBa cTyawja je nmana
3a UWb fa UCTPaXKM NpeBaneHLy 1 KIVHNYKE KapaKTeprCTUKe
XEMaHroMa Ha OCHOBY YNTPa3By4YHOr npernena abgomeHa y
jenHom pomy 3apaBsba y Cpbuju.

Metog CnpoBenn cmo CTyAnjy Npeceka, Koja je ykrbyunsana
6onecHuke npernepaxe y lomy 3apassba,p Cumo Munoue-
Buh"y beorpagy (Cpbuja), y nepuogy og aeuiembpa 2017. go
mapTta 2020. roguHe. bonecHnUM ca CycneKkTHUM aTUNNYHUM
npomMeHama, MaIMrHUTETUMA, BUPYCHUM XeNaTUTUCMMA U -
PO30M jeTpe HUCY YKIbyYMBaHW Y CTYANjY.

Pesynrtatu Cryavja je obyxBaTuna yKynHo 567 6onecHuka
(42,5% mywwkapaua). Kop 27 6onecHuka (4,76%) anjarHoctu-

DOI: https://doi.org/10.2298/SARH231123078V

KOBaHU Cy XeMaHr1Momm (0fHOC MyLUKapaLa 1 XXeHa U3HOCKO je
1,1:1). YKynHo je aujarHocTMKoBaHo 48 xemaHrnoma. Hajuetwha
nokanusauuja xemaHrnoma (32/48, 66,7%) 6una je y fecHom
pexmy jetpe. Mefajyhv no cermeHTIMa, XeMaHrMomm Cy Hajue-
whe 6UnM NOKan“30BaHN y YeTBPTOM cermeHTy (11/48, 22,9%).
MpoceyHa BenMumHa xemaHrroma 6vna je 13,8 mm. Ckopo
NoIOBMHA 6ONECHNKA Ca ANjarHOCTVKOBAHNM XEMaHIMOMOM
1Mana je BuLle of jeaHor xemaHruoma (13/27, 48,1%).
3aKJbyyaK XeMaHr1omu jeTpe yrnaBHoOM HUCY MOjefUHaUYHN.
Huje nokasaHa pasnuka y yuecranoct mehy nonosuma. [lecHu
pexatb jeTpe je 6110 Hajuelwha noKanusaLvja xeMmaHrnoma y
HaLLoj cTyamju.

KrbyuHe peun: xemaHriomm jeTpe; ynTpassyk; yuectanoct
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SUMMARY

Introduction/Objective The most modern technique for follicular extraction in hair transplantation is
the Follicular Unit Extraction (FUE) method, first described by Rassman et al. in 2002. With this method,
individual intact follicular units are extracted “without visible scarring” and then implanted into the bald-
ing areas. A challenge with FUE is the lack of a single device that can adequately meet the requirements
of different donor areas. The purpose of the present study is to share our initial experience with a new
vacuum-automated FUE device with the ability to sterilely store follicles in an optimal environment in
terms of temperature and humidity and to evaluate its capabilities to serve as a universal follicular unit
extractor.

Methods Over a period of two years (2018-2020), 60 transplants were performed, of which 57 patients
were male and three females, using this device for follicle extraction. Patients were divided into two
groups: the first group with FUE vacuum-assisted extraction at 26.7% (n = 16), and the second group
with forceps extraction at 73.3% (n = 44).

Results The mean graft numbers transplanted at the point of study were 2015 + 507.2, and the mean
graft numbers after 12 months were 1915.6 + 480.6 (t = 10.33; p = 0.000). In both groups (at the point of
the study and after 12 months), there was a statistically significant difference between the graft num-
bers transplanted and the age distribution, surgical technique, and donor area (p = 0.05). The younger
group generally requires fewer grafts to be transplanted and has better skin quality, leading to a greater
success rate.

Conclusion Our initial experience shows that with such a device, it becomes possible to achieve more
than a thousand grafts in one day when working in different donor areas, which is minimally invasive
for the patient and maximally ergonomic for the surgeon. Sterile storage of the follicles in an optimal
environment is a prerequisite for increasing the viability of the transplanted follicles and achieving much

better cosmetic results.

Keywords: FUE; automated extraction; hair transplantation

INTRODUCTION

Hair in every individual is associated with
youth and vitality, and different hair styles
shape our faces and unique personalities. Hair
loss affects both men and women and it may
impact psychosocial health and lead to emo-
tional distress [1]. Androgenic alopecia (AA) is
characterized by progressive androgen-related
hair thinning and is the most common reason
for seeking treatment. Nowadays, medical and
surgical treatment options are available for
stopping initial hair loss, and in advanced cases,
new hair transplantation techniques are being
developed [2]. In the early 1930s, the first au-
tologous hair transplantation was performed in
Japan by Okuda using punch grafts to harvest
donor follicles and place them in the recipient
area in openings made with smaller punches,
but this technique received little attention
worldwide. The hair transplantation technique

became popular and received scientific success
in the 1950s when Dr. Orentreich introduced
large punch grafts 2-4 mm in size with 15-30
follicular units in each graft. He obtained the
grafts from the posterior and lateral scalp in
patients with AA and introduced the term “do-
nor dominance,” which refers to the fact that
grafts maintain their original characteristics
after they are placed in the recipient area [3].
Hair transplantation took an impressive leap
in the early 1990s with the development of the
Follicular Unit Transplantation (FUT) tech-
nique, which involves excising a linear strip of
skin from the mid-occipital scalp. After that,
each follicular unit is excised. This procedure
leaves a long, thin scar, which is not appropri-
ate for patients who like to have short hair [4].
Nowadays, the most commonly used technique
is the Follicular unit extraction method (FUE),
which was developed in the early 2000s. The
technique is based on micropunches 0.8-1.0
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mm in size to directly dissect individual follicular units
from the donor site, leaving a particularly small scar defect
[5]. FUE provides incredible versatility in terms of graft
placement and design, as well as consistent and natural
cosmetic results [6].

METHODS

We performed a cross-sectional study in an independent
clinic in Sofia, Bulgaria, between 2018 and 2021. It in-
cluded 60 patients, of whom eight did not complete the
tinal visit 12 months after surgery. All patients who were
eligible for a hair transplant were included.

Before the procedure, patients underwent a primary
evaluation for compatibility with the FUE method, includ-
ing Norwood grade (refer to Figure 1), autoimmune dis-
eases (Hashimoto’s disease, anemia, syphilis, HIV, Hepatitis
A/B/C), and testosterone levels.

Preoperative conservative treatment using platelet-rich
plasma (PRP) every month for three months and a combi-
nation of topical and oral vitamin supplements was applied
to almost all patients.

The procedure was performed under local anesthesia
using ropivacaine and 2% lidocaine diluted with 0.9 sa-
line. Trichoscopy with photo documentation is performed
preoperatively in every patient. We start excising grafts
from single or multiple donor areas (occipital scalp, beard,
and body hair) with micropunches. In the case of thicker
skin on the scalp or if the follicles are longer or the hair
is curly, the vacuum may not be sufficient to extract the
grafts without additional force, and we move to manual
extraction using ophthalmic forceps. The hair follicles are
stored in the device and kept moist and chilled to 4 °C.
Once all the necessary grafts are taken, we move to the
implantation phase. After repositioning the patient, the
openings for the excised grafts are created using a 19- or
20-gauge needle. Follicles with one hair are divided from
multiple ones when a hair line is needed. The PRP proce-
dure is then performed, and the graft placement begins by
using ophthalmic forceps. Once all the grafts are in place,
the surface is cleaned with iodinated povidone 7.5/100 ml,
and both the donor and recipient areas are sprayed with
neomycin cutaneous spray. The donor area is then covered
with a sterile bandage. The procedure time varies from
three to 12 hours, depending on the number of harvested
grafts (Figure 2).

After the surgery, the patient is told not to touch the im-
planted hair by no means. Every day for the next 10 days,
the patient is asked to wash his hair by only placing foam
from a bactericidal shampoo on it, leaving it for about two
minutes, and washing it with a light force shower. After the
initial 10 days, the post-op medication is stated as follows:
six months of finasteride 1 mg, topical minoxidil 5%, oral
vitamin supplements, hair regrowth shampoos depending
on the patient’s tolerance, and a PRP procedure once a
month from the second to the sixth month after surgery,
followed by twice a year after that.
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Figure 2. A - Follicle implantation; B - follicle extraction (occipital do-
nor area); C — chest and abdomen after follicle extraction
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Patient follow-up is performed between eight and 12
months after surgery for review by trichoscopy, and the
hair count is compared to the pre-op photo documenta-
tion.

Our device is one of the most efficient harvesting sys-
tems available today, utilizing a light-weight handpiece
with a cold illumination design, a bio-dome collection and
storage system with a chiller, and a touch-screen computer
to control its functions. This FUE technology minimizes
procedure time, minimizes trauma to the grafts, and mini-
mizes the amount of support staff needed. We believe that
this device causes less trauma to the grafts from overhan-
dling. It has a two-piece platform for easy transportation
to be used in multiple locations, and has a greater viability
of the grafts with its biodome technology that keeps the
grafts cool and moist during the entire procedure until
they are ready to be implanted. Keeping the grafts in these
optimal conditions leads to a better overall survival rate
and better results. With this semiautomated device we can
control every aspect of the procedure, from temperature to
graft count, illumination for better visibility, real-time graft
extraction, and increased speed. Another advantage are the
proprietary punches. The difference is that the punches we
are using are 50% shorter and have a 26% smaller outside
diameter, leaving a smaller footprint. They are available
in both inner and outer bevels. It allows us to pull out
grafts directly, which saves time and is less traumatic for
the patient. The device allows for a reduction of 33% in
procedure time over manual technique, which equates to
less fatigue for the operator and less fatigue for the patient.

All statistical results were processed using the IBM
SPSS Statistics for Windows, Version 26.0. (IBM Corp.,
Armonk, NY, USA) and their graphic presentation using
Microsoft 365 (Microsoft, Redmond, WA, USA). All nu-
meric variables were tested for normal distribution using
the Kolmogorov-Smirnov test. Descriptive statistics, non-
parametric tests, the t-test, the correlation test, the one-way
analysis of variance (ANOVA), and the Bonferroni post-
hoc test were used during statistical analyses. p = 0.05 was
adopted for all tests to determine statistical significance.

All procedures strictly adhered to the ethical standards
set forth by the institutional and national research com-
mittee, in line with the 1964 Helsinki Declaration and its
subsequent revisions or equivalent ethical standards.

RESULTS

A total of 60 patients took part in the study. They were
separated into two groups: the first group was performed
with FUE vacuum-assisted extraction at 26.7% (n = 16),
and the second group was performed using forceps for
extraction at 73.3% (n = 44). Patients’ median age was 42.3
* 9.9. They were separated into two age groups (under
40 and 41-80). In total, 35% of patients had preopera-
tive treatment with PRP and minoxidil, but there was no
significant statistical difference in their final results (p >
0.05). Only 1.7% of patients did not receive postopera-
tive conservative treatment due to a lack of compliance. A
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total of 13.3% did not complete the final visit 12 months
after surgery. The only postoperative complication was
folliculitis in four patients (6.7%). Patient demographic
characteristics are presented in Table 1.

Table 1. Patient demographic characteristics

Profile characteristics ‘ Overall, % (n)
Gender

Male, % (n) 95% (57)
Female, % (n) 5% (3)
Age, years + SD 423+99
Age groups

<40 years, % (n) 45% (27)
> 41 years, % (n) 55% (33)
Comorbidity

without Hashimoto's disease, % (n) 83.3% (50)
with Hashimoto's disease, % (n) 16.7% (10)
Previous procedures

with, % (n) without, % (n) 93.3% (56)
with, % (n) 6.7% (4)
Donor Area

Occipital scalp, % (n) 86.7% (52)
Occipital scalp + beard, % (n) 8.3% (5)
Occipital scalp + beard + body hair, % (n) 5% (3)

The average intraoperative time was 413.6 £+ 127.2
minutes. There was a strong positive correlation (r = 0.95;
p = 0.000) between the number of grafts transplanted and
intraoperative time. Due to a more advanced stage of AA in
the elder group, larger graft numbers were needed, leading
to increased intraoperative time. There was a bigger time
investment when harvesting follicles from different body
areas, as it required further sedation and positioning of the
patient. Using vacuum-assisted harvesting shortens the
extraction time compared to the manual method (Table 2).

Table 2. The mean intraoperative time compared to study variables

Variables n | mean| SD F p
nder 40 27 | 368.1 | 835
Age anger 691 | 0011
groups between 41 and 80 33 | 450.9 | 144.9
i FUE: 16 | 332.3 | 113.7
surgical vacuum 1032 | 0.002
technique | FUE: forceps 44 | 4432 11198
Occipital scalp 52 | 3746 | 794
Occipital scalp and
Donor | peard > 6184159 15485 | 0.000
Occipital scalp, beard,
and body hair 3 | 7500 500

SD - standard deviation; F — analysis of variance;
FUE - follicular unit extraction

The mean graft numbers transplanted at the point of
study were 2015 + 507.2, and the mean graft numbers after
12 months were 1915.6 + 480.6 (t = 10.33; p = 0.000). In
both groups (at the point of the study and after 12 months),
there was a statistically significant difference between the
graft numbers transplanted and the age distribution, sur-
gical technique, and donor area (p = 0.05). The younger
group generally requires fewer grafts to be transplanted
and has better skin quality, leading to a greater success
rate (Figure 3). Hair follicles from the body and beard
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Figure 3. A - transplantation of 2400 follicle units; B — transplantation
of 2000 follicle units; C — transplantation of 1000 follicle units

Table 3. Mean graft numbers transplanted after 12 months compared to

study variables

Variables n | mean | SD F p
Age under 40 24 | 1774.6 | 382.2 | 4.07 | 0.049
groups between 41 and 80 28 | 2036.4 | 528.3
Surgical | FUE: vacuum 16 [1511.3 | 545.9 | 15.83 | 0.000
technique | FUE: forceps 44 |2050.4 | 376.0

Occipital scalp 52 | 1825.7 | 424.0 | 9.91 | 0.000
Donor Occipital scalp and 5 | 24853 | 114.7

beard
area

Occipital scalp, beard, | 3 |2844.0 | 509.1

and body hair

SD - standard deviation; F — analysis of variance;
FUE - follicular unit extraction

have a higher difficulty of extraction, leading to a greater
transection rate. The vacuum-assisted technique, although
being the faster method, is less precise, leads to a greater
transection rate, and is preferable for younger patients with
a rich and healthy occipital donor area. 86.7% of patients
were followed up for a period of 8-12 months after surgery.
Most of the time, grafts enter the telogen phase for the
first three months following transplantation before enter-
ing the anagen phase; this is why we cannot evaluate the
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results prior to at least the sixth and preferably after the
12th (Table 3).

DISCUSSION

AA is a progressive condition and the most common cause
of hair transplantation. The severity of AA can be graded
with the Hamilton-Norwood classification [7]. Nearly all
of the patients benefit both from pharmacologic treatment
and hair transplantation procedures, which ensure the best
long-term results. The transplantation does not involve a
net increase in new hair but rather the relocation of exist-
ing hair from the donor areas. Screening the patients is
crucial in hair restoration surgeries, as the procedure is a
long and taxing one with the need of a good post-surgery
care from the patient, this is why a detailed pre-surgery
interview is performed [8]. Some of the best conserva-
tive treatment options are: oral finasteride and topical
minoxidil are the first-line treatment options for AA that
have been approved by the United States Food and Drug
Administration [9]. Finasteride can decrease the hair loss
process in most men and can lead to partial regrowth in
66% of patients. For best results, finasteride needs to be
used for at least six months. Topical minoxidil is used in
both male and female patients; its direct mechanism of ac-
tion is not yet understood, but its angiogenic and vasodila-
tory properties are suspected to have a positive influence.
Its biggest side effect is unwanted hair growth on other hair
bearing areas (face, hands, etc.). Dutasteride can be used
off-label for patients who do not respond to finasteride.
There are potential side effects that the patients should be
notified about, including decreased libido, alterations to
sperm, and erectile dysfunction. Topical finasteride is an
option for patients who experience side effects from the
oral drug or are reluctant to take it. The combination of
oral finasteride and 5% topical minoxidil seems to achieve
better results than monotherapy [10]. Other therapeutic
options are PRP injections and low-level laser therapy
(LLLT). There are clinical trials with PRP showing positive
results; procedures are most commonly performed every
3-4 weeks, but more research is needed to determine the
optimal regimen. In our study, we performed PRP pre-
operatively in 35% of our patients and postoperatively in
68.3%, with satisfying results and without any reported side
effects. Other studies show that LLLT, based on the use of
red light (wavelengths 635-678 nm), can improve hair den-
sity with little to no side effects. LLLT can be delivered with
different devices like a helmet, cap, band, or comb. The
protocols range from 10-30 minutes per session and 2-7
sessions per week. Combining different medical therapies
from the ones listed above can have a synergistic effect,
but more studies are needed to confirm the efficacy of the
different treatment combinations. The use of at least two
of the conservative treatment modalities before and after
the hair transplantation is recommended. In our study, we
considered the combination of PRP, minoxidil, and finas-
teride to be the best option for our patients because of its
minimal side effects and excellent long-term results.
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Nowadays, two types of hair transplantation techniques
are used worldwide: harvesting donor grafts by elliptical
excision of a horizontal strip (FUT) and removal of indi-
vidual follicular groupings from the posterior scalp with
a0.75-1.2 mm punch device (FUE). Both techniques are
associated with similar long-term results but with different
intra- and post-operative complications. With FUT, there
is a smaller risk of follicular transection, a shorter harvest
time, the hair does not have to be trimmed, and the scar
can be well hidden if the occipital hair is longer. The dis-
advantages of this method are a large visible scar when the
hair is trimmed short, more work to prepare the grafts, the
fact that body hair cannot be used, and a higher chance
of nerve damage and bleeding. With the FUE technique,
there is minimal graft preparation, body hair can be used,
automated devices can be used to shorten the process, it is
minimally invasive, and it is suitable for patients with thick
scalps. On the other hand, this technique is associated with
a greater risk of transection of the follicle, a longer harvest
time and learning curve, a wider donor area, and the hair
being preferably trimmed short [11].

FUE can be used for a variety of different indications,
like body hair transplantation, camouflage of scars, and the
treatment of secondary scarring alopecia caused by burns,
skin tumors, or other types of trauma. FUE is the most
versatile procedure in regards to cicatricial alopecia, as it
can restore the natural anatomic structure [12]. By excis-
ing individual follicular units, surgeons have the option to
repair hair defects on eyebrows and beards. The follicular
survival rate is considerably high (above 75%), but the
survival rates tend to vary in areas with significant scar-
ring. The FUE procedure usually takes the surgical team
between three and 10 hours, depending on the number of
harvested grafts, ranging from 800 to 3600. In preparing
for the procedure, standardization of photography of the
hair and hairline is strongly recommended, with consistent
lighting, patient positioning, and background. FUE allows
the surgeon to obtain a large number of grafts with little
to no visible scarring using a 0.75-1.2 mm punch device.
FUE can be performed manually, with device assistance,
or with a fully automated robotic device. FUE involves a
longer learning curve compared to FUT because of the
higher risk of transection of follicles and longer procedure
times. Importantly, FUE also set the foundation for the
incorporation of minimally invasive and automated tech-
nologies that lead to innovations on a regular basis [13].

Surgical complications from hair transplantation occur
rarely, developing in approximately 2-3% of patients and
often much less with experienced teams. Folliculitis and
pustules occasionally develop and require treatment with
topical or oral antibiotics. Neurosensory complications, in-
cluding neuralgias, prolonged pain sensations, pruritus, or
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numbness, occur very rarely and generally resolve on their
own in only a few days, almost always before the postoper-
ative follow-up at eight to 12 months. Very rarely, patients
experience abnormal scarring, or keloid formation in the
donor or recipient sites, which is why a good history prior
to the surgery is necessary. Some patients may experience a
temporary effluvium throughout their scalp, including the
donor area. Patient factors like adherence to postoperative
instructions, preoperative and postoperative medical man-
agement of hair loss, smoking history, presence of actinic
damage, and vascularity play a crucial role in treatment
success. The results of our study show that 6.7% develop
folliculitis, mostly due to a lack of proper aftercare, but no
other complications were observed. According to most
studies, patient follow-up should be performed at least af-
ter the sixth month or preferably between the eighth and
12th month. This is because grafts enter the telogen phase
for the first three months following transplantation before
entering the anagen phase [14].

CONCLUSION

AA is a progressive condition in both men and women
and can seriously affect quality of life. Different conserva-
tive treatment options are available but none of them can
achieve satisfactory long-term results. The hair transplan-
tation techniques, including FUT and FUE, are the only
chance for definitive treatment with long-lasting results.
According to our study, semiautomated FUE using this
system is the best hair transplant technique, which is asso-
ciated with minimal invasiveness, shorter procedure times,
greater comfort for the surgeon, and excellent cosmetic
results.

Improving graft survivability before implantation is a
major goal, and a variety of solutions have been proposed
with almost no clinical results. The main limitation in
meeting the patient’s expectations is the amount of donor
hair available, and thus, cloning of hair follicles will likely
be the next leap in hair transplantation surgery over the
next few decades. Many in vitro and animal model stud-
ies show the potential efficacy of the replication of hair
follicles, but the challenges of translation into a useable in
vivo model are vast, and the application of this technology
is still a long way from its application in humans.

Despite this variety of conservative treatment options,
an individual approach for every patient before and after
transplantation is indicated for achieving the best long-
term results.

Conflict of interest: None declared.
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CAMETAK

YBop/Linm HajcaBpemeHyija TexHWKa 3a eKcTpaKLumjy Gonvkyna
y TpaHCcnaHTaLujy Koce je ekcTpakumja GonvKkynapHmX jeanHN-
ua, MmeToda Kojy cy 2002. npBu onucany PacmMaH 1 capagHuun.
OBOM METOAIOM Ce MojeAnHaYHE, HeTakHyTe GONMKynapHe jeau-
HULe eKcTpaxyjy ,0e3 BUA/bMBIX OXsbaka’, a 3aTiM ce UMMaH-
TUPAjy Y XerbeHa noapyuyja. /13a30B ca TeXHMKOM eKCTpaKkLmje
bonukynapHux jequHMLa je HeloCTaTak jeMHCTBEHOT ypehaja
KOju MOXe afieKBaTHO Aa NCMYHW 3aXTEBE PasINUATUX OHOP-
CKVX 30Ha.

Linmb oBe cTyauje je Aa NoAenMMO Halle NoYeTHO NCKYCTBO ca
HOBUM BaKyyM-ayTOMaTM30BaHNM ypehajem 3a ekcTpaKkuujy
$onMKynapHuX jeanH1LA, Koju omoryhasa CTepUIHO CKNaaw-
wrere GonrKyna y onTMMasnHiM yciioBUMa TemnepaType v
BJTAXKHOCTY, M ia NPOLeHNMO Herose MoryhHocTty ynotpebe
Kao yHuBep3anHor ypehaja 3a ekcTpakumjy onnkyna.
MeTtoge Tokom aBoroauLtber neproaa (2018-2020) oBum ana-
paToM 3a eKCTpakuujy ¢onvkyna ypaheHo je 60 TpaHcnnaHTa-
Luja, of yera 57 Kof MyLLKapaLa 1 Tpu Kof »eHa. Maunjertn cy
nogesbeHn y ase rpyre. [NpBa rpyna, y Kojoj je paheHa ekcTpak-
upnja donuKynapHux jeanHmua nomohy Bakyyma, obyxsatana
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je 26,7% (n = 16) naumjeHata, a Apyra rpyna, ca eKCTpaKLmjom
dopuencom, obyxsatana je 73,3% (n = 44) naumjeHara.
Pesyntatm poceyaH 6poj rpadToBa TPAHCMNAHTUPAHUX Y
TPEHYTKY UCNTUBaa 61o je 2015 + 507,2, a npoceyaH 6poj
rpadToBa nocne 12 meceuu 6uo je 1915,6 + 480,6 (t = 10,33;
p =0,000). Y 06e rpyne (y TpeHyTKy UcnuTmBara 1 nocne 12
MeceL) NocTojana je CTaTUCTUYKM 3HavajHa pasnuka nsmehy
6poja TpaHCMaHTMPaHUX rpadToBa U CTapocHe AUCTPUGYLVje,
XUpYpLLKe TeXHUKE 1 AoHOopcKe 30He (p = 0,05). Mnaha rpyna
reHepasiHO 3axTeBa Marbe rpadToBa 3a TpaHCNIaHTauWjy 1 UMa
60Jbl KBAJIUTET KOXE, LUTO J0oBOAN A0 Behe cTone ycnexa.
3aKsbyy4ak Halle noueTHO UCKYCTBO MoKasyje Aa je OBMM anapa-
TOM Moryhe ypaguTu BuLLe of Xvusbagy rpadToBa y jejHOM AaHy
y pagy ca pasnuyuTiM JOHOPCKMM 30HaMa, LUTO je MUHUMASHO
MHBA3MBHO 3a NaLijeHTa N MaKCMMaHO EPrOHOMCKO 3a XMpYp-
ra. CrepunHo cknaguwterbe GonmKyna y onTuManHum ycnoBu-
Ma npezycsios je 3a nosehare BUTATHOCTU TPAHCTIAHTUPAHMX
donukyna n nocTmsarbe MHOro 60sbrx eCTeTCKUX pesynTaTa.

KmbyuHe peuu: ekctpakuuja GonnkynapHux jeAMH1La; ayToma-
TM30BaHa eKCTpaKLmja; TpaHCNIaHTaLmja Koce
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SUMMARY

Introduction/Objective Retinopathy of prematurity (ROP) is a developmental vascular proliferative
disorder in premature children’s incompletely vascularized retina. Many factors slow down or prevent
the normal development of retinal vascularization in premature babies. The aim of our study was to
examine the risk factors in premature infants of gestational age (GA) of 25-36 weeks associated with
the occurrence of severe ROP.

Methods The study was cross-sectional. The research included patients monitored by a screening program
for ROP, i.e. prematurely born children with a body weight mass (BMW) < 2000 g, and/or GA of < 36 weeks.
Results Statistically significant differences were observed between the ROP and the control group in the
mean values of GA, BWM at birth, Apgar score, and days of oxygen therapy. Also, frequencies of respiratory
distress syndrome expression, broncho-pulmonary dysplasia, intraventricular hemorrhages, and require-
ment for mechanical ventilation were statistically significantly different between the two analyzed groups.
Conclusion Our work confirmed that low GA and low BWM are already accepted risk factors for ROP.
The presence of perinatal asphyxia, the length of oxygen administration and assisted ventilation are
significantly associated with the appearance of active forms of retinopathy. Sepsis and anemia were
shown to be significantly associated with more severe forms of retinopathy, while hyperbilirubinemia
was approximately present in both examined groups. More severe forms of intraventricular hemorrhages

and necrotic enterocolitis are significantly more common in children with active retinopathy.
Keywords: retinopathy of prematurity; oxygen therapy; risk factors

INTRODUCTION

Retinopathy of prematurity (ROP) is a disease
of the retina of prematurely born infants. It is
a developmental vascular proliferative disorder
in premature childrens incompletely vascular-
ized retina [1]. According to the International
Classification for ROP (ICROP), the severity
of the disease is described in five stages. Stage
1 is defined by the presence of the so-called
demarcation line, stage 2 by the presence of
the so-called ridge, and stage 3 by extraretinal
fibrovascular proliferation. Stages 4 and 5 are
severe conditions, the former characterized
by sub-total retinal detachment and the latter
by total retinal detachment [2]. The introduc-
tion of supplemental oxygen in the treatment
of premature babies has been associated with
the occurrence of more severe stages of this
disease [1].

By introducing the monitoring of blood gas
levels, it is possible to document and assess
the need for oxygen better. Even with good
oxygen monitoring, ROP persists, leading to
examination of the influence of other factors
involved in developing ROP and the possibility
of other risk factors. A significant number of
preterm infants require respiratory support and

supplemental oxygen at birth [1, 3]. With the
significant advances in neonatal care, the num-
ber of preterm infants with low gestational age
(GA) and low body weight mass (BWM) has
increased, resulting in a secondary epidemic
of ROP [4].

Numerous factors slow down or prevent the
normal development of retinal vascularization
in premature babies. These are parameters of
immaturity given at birth — gestational age and
birth weight mass, as well as parameters of gen-
eral health, treatment parameters and genetic
factors [5, 6]. Dominant risk factors for the
development of ROP are low GA (especially
< 32 weeks), low BWM (< 1500 g, especially
< 1250 g), sepsis, high concentrations of thera-
peutic oxygen, number of transfusions, damage
to the central nervous system (CNS) [5, 6].

Therapeutic use of oxygen in the treatment
of premature children is a significant risk factor
for the occurrence of ROP, since high doses of
oxygen lead to vasoobliteration of developing
blood vessels. The transition to a room envi-
ronment, which represents conditions of rela-
tive hypoxia, is accompanied by a vasoprolifera-
tive response and fibrosis [3, 7].

Other risk factors for the development of
ROP are white race, heart disease, infections,
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multiple episodes of apnea, convulsions, respiratory dis-
tress, pneumonia, bradycardia, general health parameters
(Apgar score — AS), intracranial bleeding, anemia, hyper-
bilirubinemia, and twin pregnancy [5, 8, 9]. Also, treat-
ment parameters including the number of transfusions, use
of surfactant, vitamin E, erythropoietin, and dexametha-
sone are important [5, 8, 9].

Current screening guidelines by the American Academy
of Pediatrics, American Academy of Ophthalmology, and
American Association for Pediatric Ophthalmology and
Strabismus state that all infants < 30 weeks GA or < 1500 g
BWM should be screened for ROP, as well as larger infants
based on clinical course [10]. In our country, screening
covers prematurely born children with a BMW of 2000
grams or less, and a GA of 36 weeks or less.

Our study aimed to examine the risk factors in prema-
ture infants of GA of 25-36 weeks associated with severe
retinopathy of prematurity. Our results are useful in rec-
ognizing risk factors and prognosis, thereby improving
preventive and management strategies.

METHODS

The study was cross-sectional, from January 1, 2011, to
December 31, 2015, at the Institute of Gynecology and
Obstetrics of the University Clinical Center of Serbia in
Belgrade. The research included patients monitored by
a screening program for retinopathy of prematurity, i.e.
prematurely born children with a BWM < 2000 g, and
GA of < 36 weeks. Neonatologists select preterm chil-
dren for ophthalmic screening based on risk factors.
This study was undertaken according to the tenets of the
Helsinki Declaration, is part of a doctoral dissertation that
was approved by the Ethics Committee of the Faculty of
Medicine, University of Belgrade, record number 29/X-11.

The ophthalmological examination was performed in
the intensive care units of the neonatology department.
The examination was performed at the maximum wide
pupil with an indirect binocular ophthalmoscope and a 20
D lens. An indentation was used to examine the peripheral
parts of the retina. The ophthalmological examination de-
termined the degree of ROP, based on which the premature
children were divided into two groups. The classification of
ROP was performed using the ICROP [2]. The first group
consists of children without signs of retinopathy (normal
tindings) and children with forms of retinopathy that do
not require therapy (ROPI and ROPII) - the control group,
while the second group consists of children with an active
form of the disease that requires therapy — the ROP group.
The presence of risk factors was analyzed using medical
records.

We examined post-natal risk factors: sex, GW, BWM at
birth, mode of delivery (vaginal or cesarean section), chil-
dren from multiple pregnancies, AS, intrauterine growth
arrest, presence of anemia, hyperbilirubinemia, pneumo-
nia, sepsis. We analyzed the need for oxygen therapy and
mechanical ventilation (MV) as well as the presence of re-
spiratory distress syndrome (RDS) and bronchopulmonary
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dysplasia (BPD). We also examined the presence of severe
degrees (III and IV) of intraventricular hemorrhages (IVH)
and necrotic enterocolitis (NEC).

Gas analyses and acid-base status were performed from
a capillary blood sample from the heel, while blood count
was performed from a capillary or venous blood sample.
The criterion for anemia was a hemoglobin concentration
of less than 90 mg/1. Ultrasound of the CNS was performed
with a Logicum 3 Pro ultrasound device with a 7.5 MHz
probe. Ultrasound findings of IVH are graded I-IV ac-
cording to Papile [11]. Children with stages III and IV
were included. The degree of RDS was assessed based on
chest X-ray (grades I-V). The diagnosis of NEC was made
according to Bell’s classification [12]. Children who had
stage I and II NEC and required medical treatment were
included. Children with a more severe stage that required
surgical treatment and transfer to another institution were
excluded. Asphyxia was assessed based on the clinical pic-
ture, AS, and acid-base status, while sepsis was determined
based on a positive blood culture, clinical picture, elevated
C-reactive protein, leukocyte, platelet, and leukocyte for-
mula values.

Statistics methods

The x> test was used to test the significance of differences
in nominal observational characteristics. Univariate and
multivariate logistic regression analysis was used for as-
sociation analysis. Multivariate modeling was done in
two steps; in the first step, the Enter method was used.
All predictors that were statistically significant in the uni-
variate analysis were included in the analysis. Using the
backward method with an entry criterion of p = 0.05 and
an exclusion criterion of 0.01, predictors whose p-values
in the model do not exceed 0.01 were obtained. Statistical
analyses were performed using the SPSS statistical package,
version 16.0 (SPSS Inc., Chicago, IL, USA).

This study was conducted according to the guidelines
of the Declaration of Helsinki, and is part of a doctoral
dissertation, which was approved by the Ethics Committee
of the Faculty of Medicine, University of Belgrade, record
number 29/X-11.

Informed consent was obtained from all parents whose
children participating in the study after receiving a full
explanation of the study.

RESULTS

Our study included 239 premature-born children, of which
123 (51.5%) were female and 116 (48.5%) were male. The
ROP group contained 113 children, while the control
group contained 126 children. In the ROP group, the fre-
quency of diagnoses was as follows: ROP3+ 51 children
(21.3%), AP ROP 36 children (15.1%), and ROP 2+2A 26
children (10.9%). In the control group, 70 children had
normal findings (29.3%), 44 children (18.4%) had ROP I,
and 12 children (5%) had ROP II. Not a single child had
stages 4 and 5 of the disease. Children from the ROP group
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Table 1. Clinical data of two premature infant groups

Table 2 shows the relationship between

Clinical characteristics ROP_group Contri)l IOUP | les GW and BWM of both study groups. From
WA )25 the above table, it can be seen that the larg-
Sex M/F 58/55 >8/68 0413 est number of children who required therapy
GA Weeks 29.96 +1.93 31.42+1.93 <0.001* was < 30 weeks ofgestation (51; 45.1%), and
BWM (grams) : 1236.73 +236.37 | 1400.40 +298.03 | <0.001* BWM 1000-1500 g (83;73.5%). We observed
CaeSfarean section 64 (56.6%) 73 (57.9%) 0839 that 14 children (12.4%)with > 32 weeks of
X‘; {ple pregnancies 3;97(33 151%7) :32;2:3120:1) <%30%81* gestation required treatment, as well as 12
= 85. (7;2%) 5.1 (4;).5.%) > 0:001* children (10.6%) above 1500 g of BWM. On
Intrauterine growth arrest 36 (31.9%) 47 (37.3%) 0.378 the other hand, 19 children (15.1%) of the
' control group born with < 30 GW did not
Days of oxygen therapy 2428 +17.3 1345+10.68 |<0.001* . . .
develop an active form of retinopathy, nor did
MV 58 (51.3%) 30 (23.8%) <0.001* ioht (6.3%) child ith BWM < 1000
RDS 94 (83.2%) 60548% | <ooorr| ©ight(6:3%) childrenwi &
BPD 28 (25%) 1 8.7%) 0.001* .The average number of days on oxygen for
Pneumonia 48 (42.5%) 29 (23%) 0.001* ;hﬂdrenénf the }Il{'i)lp gr(,)u%:" as 24t'281 £17.3
: " ays, and for children in the control group
>epsis 46 (40.7%) 31@a6%) | 0008% | 344 10.68 days (Z = -5.555; p < 0.001).
Anemia 107 (89.4%) 82(65.D <000} Children whose ophthalmological findings
Hyperbilirubinemia 47 (41.6%) 58 (46%) 0.490
IcH 21 (18.6%) 1 67%) 0.026* were normal were on average oxygen therapy
NEC 19 (16.8%) 6 (4.8%) 0.003* for 8.01 + 5.8 days, while children diagnosed

ROP - retinopathy of prematurity; GA - gestational age; BWM - birth weight mass; PA - perina-
tal asphyxia; MV — mechanical ventilation; RDS - respiratory distress syndrome; BPD - broncho-
pulmonary dysplasia; ICH - intracranial hemorrhage; NEC - necrotic enterocolitis; AS - Apgar

score

Table 2. Presentation of the week of gestation and body weight of the two examined

with ROPI and ROPII were on average oxy-
gen therapy for 20.25 + 11.5 days. Children in
the ROP group were on oxygen for an average
of 24.28 + 17.3 days. There is a statistically
significant difference between the groups,

groups namely the following: without ROP vs. ROP
Parameters ROP Control Results I/1I (p < 0.001), without ROP vs. ROP (p <
N % N % 0.001), and ROP I/II vs. ROP (p = 1.000).
<30 el 43.1 19 15.1 2 28862 The statistically significant differences
GA (weeks) 30-32 48 42.5 67 53.2 Xp <0.001 were obtained in the length of oxygen use
>32 14 | 124 | 40 | 317 between children without lung disease and
<1000 18 | 159 8 63 Y= 15.190 children with lung disease (p < 0.001), which
BWM (grams) | 1000-1500 | 83 735 82 65.1 p< 0.001 is shown in Table 3. Children with BPD re-
> 1500 12 106 36 286 quired the longest oxygen support (40.46 +
E\(zlliv'—jitilrr:zss;fgh?fnﬁzgnatur|ty, GA - gestational age; 17.69 days).
Table 3. Number of days on oxygen therapy and lung diseases Our study showed that there is a close re-
barameters Days on oxygen therapy lationship between lung diseases (RDS, BPD,
Mean +SD | Perc.25 | Perc.75 | Min. | Max. | p-values PA) and GA and BWM. RDS and PA occurs
RDS no | 839 | 699 | 35 11.5 1 | 33 | z-8538 more ofterll in c}.nldren Wlth lower GA (p <
yes | 23.32 | 15.62 11 32 2 | 103 | p<0.001 0.001), while children with a lower BWM at
Preumonia 0| 16:09 | 1482 5 22 1 1103 | z=-4736 birt.h were statis.tically more likely to have
yes | 23.79 | 1464 | 14 30 2 | 70 | p<0.001 perinatal asphyxia (p < 0.001).
BPD no 1436 | 10.15 6 19 1 44 | 7=-8312
yes | 40.46 | 17.69 | 29 52 15 | 103 | p<0.001

ROP - retinopathy of prematurity; BPD - broncho-pulmonary dysplasia

were treated as follows: 99 children (87.6%) with vascular
endothelial growth factor (VEGF) inhibitors, 10 children
(8.8%) with laser photocoagulation, and seven children
(35%) were treated with both treatments.

Table 1 shows clinical data recognized as clinical risk
factors for severe ROP development. Statistically signifi-
cant differences were observed between the ROP group
and the control group in mean values of gestational age,
BWM at birth, AS, and days of oxygen therapy. Also, fre-
quencies of RDS expression, BPD, intracranial hemor-
rhage, and requirement for MV were statistically signifi-
cantly different between two analyzed groups.
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DISCUSSION

Retinopathy of premature children occurs

because of the incomplete vasculogenesis of

the retina at the time of the child’s birth and exogenous fac-
tors of the external environment, the interaction of which
can be a condition for the development of retinopathy.
With premature birth, the child reaches conditions that are
significantly different from intrauterine. [8]. Retinopathy
of prematurity represents the most important field of co-
operation between neonatologists and ophthalmologists.
The results of our study showed that low GA and low
BWM are risk factors for the development of ROP. Retinal
vascularization ends in 42 weeks GA. Premature birth se-
verely disrupts vasculogenesis and changes the conditions
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for its further development. Low BWM is a direct conse-
quence of preterm birth [1, 4, 8].

The work of a group of authors shows similar results
that prematurity is a dominant risk factor, which indicates
that children born before 25 GA are twenty times more
likely to develop severe retinopathy compared to children
born after 28 GA [13].

In our study, the largest number of children with an ac-
tive form of the disease was in the group of 1000-1500 g.
The number of children with an active form of the disease
decreases with increasing BWM (above 1500 g), which is
expected. In our sample, 12 children with BWM > 1500 g
developed forms of ROP that required therapy. Most
guidelines limit the screening to children who were born
with BWM < 1500 g and GA < 32 [9]. Our results showed
that 14 children with GA > 32 required therapy. Using the
recommended screening criteria [9], fourteen children
with active disease would be missed, indicating that we
still need to stick to broad screening criteria. Scientists
from our country, indicating the need for wider regional
screening [14], reached the same result. Current screening
protocols in high-income nations effectively identify clini-
cally significant diseases with high sensitivity, but cannot
be generalized to other regions with different standards
of neonatal care [8]. Other authors also draw attention
to the risk of missing the active stage of the disease that
requires therapy in children born with BWM > 1500 g
and GA > 32 weeks [5]. The frequency of the disease that
we obtained in groups below 1000 g is usually found in
works coming from medium-developed countries [15].
This difference is the result of the application of advanced
technology and science of high-income countries, result-
ing in better neonatal and health care. This results in a
high survival rate for children with extremely low BWM.
In medium-developed countries, the allocated funds are
insufficient and without the possibility of providing a high
level of neonatal care. As a result, we have less survival of
children under 1000 g.

We monitored the number of days on oxygen and the
use of MV in both groups. The average number of days
on oxygen in the ROP group was significantly higher
compared to the number of days on oxygen in the con-
trol group. In addition, MV is significantly more com-
mon in the ROP group compared to the control group.
It is important to note that the average length of oxygen
administration only in the control group of children with
normal ophthalmological findings was significantly lower
compared to children with forms of ROP that did not re-
quire treatment (ROPI and ROPII), while there was no
statistically significant difference in the length of oxygen
administration between the group of children diagnosed
with ROPI/ROPII and ROP group. From this result, we
can conclude that other risk factors are also important, be-
cause the children of the control group with initial forms of
retinopathy (ROPI and ROPII) who regressed and did not
require treatment spent a significant number of days on
oxygen therapy, which did not statistically differ from the
ROP group. Numerous works indicate that the number of
days on oxygen therapy and the number of days on MV are
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considered risk factors for ROP [16, 17]. These colleagues
indicate that prematurely born children or children with
low BWM often require oxygen supplementation, where
hyperoxic exposures at birth can lead to oxidative stress
that can affect apoptosis and cell growth. The most difficult
task of a neonatologist is to ensure adequate supplementa-
tion. The American Academy of Pediatrics suggests main-
taining an optimal oxygen pressure of 50-80 mmHg, i.e.
6.7-10.7 kPa [9, 18]. Optimum oxygen pressure is not easy
to achieve. Not only hyperoxia and the length of oxygen
administration but also episodes of oxygen fluctuations
can be serious risk factors for the development of retinopa-
thy. Smaller fluctuations in oxygen saturation and gradual
weaning from oxygen therapy are advised [19].

RDS, BPD, pneumonia, lung hemorrhages are condi-
tions accompanied by apnea crises and the need for con-
stant administration of oxygen, often with MV. Respiratory
diseases are accompanied by gas exchange disorders and
hypoxia. These conditions often require long-term care
administration of oxygen, which carries an increased risk
of hyperoxia. RDS is closely associated with preterm birth,
with surfactant deficiency being the primary cause of RDS.
The role of surfactant is to reduce the surface tension in the
alveoli and prevent their collapse. In our sample, the fre-
quency of RDS is high in both groups, although statistically
significantly higher in the ROP group. Literature review
found RDS requiring surfactant therapy to be an indepen-
dent risk factor for ROP [8]. In our study, the presence of
BPD was statistically significantly more frequent in the
ROP group compared to the children who were not treated.
Pneumonia also proved to be a significant risk factor in our
research. Several studies reported a significant association
between BPD and ROP [8, 19]. In our study, children with
respiratory diseases were significantly longer on oxygen,
were born earlier, and had a lower BWM at birth.

Anemia proved to be highly statistically significant as
a risk factor in our sample. Some authors agree with our
results [20], but in some, anemia did not affect the sever-
ity of ROP as an independent risk factor [21]. The role
of hyperbilirubinemia as a risk factor is controversial. In
our study, we did not determine that it is a risk factor for
ROP, while some authors even indicate a protective effect
of hyperbilirubinemia, due to its antioxidant effect. [22].
However, some authors have pointed out in their works
that hyperbilirubinemia requiring phototherapy represents
a surrogate for other risk factors for ROP [23].

ROP and IVH are serious complications in premature
infants. The incidence of ROP and IVH has been shown
to correlate inversely with GA and BWM. Immature and
underdeveloped protection systems explain the vulnerabil-
ity of the blood network of the CNS and the retina. Most
papers show there is a significant difference in the fre-
quency of IVH grade 3 or 4 in different categories depend-
ing on birth weight, together with advanced ROP stages
compared to the control group [24], which is consistent
with the results of our work. However, some authors did
not find a significant relationship between IVH and ROP,
explaining that with the improvement of neonatal care and
the decrease in the frequency of severe IVH, there is a
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weakening of the previously observed association between
severe IVH and severe ROP [25].

NEC can increase the risk of occurrence of advanced
forms of the disease. In our work, NEC occurred as a co-
morbidity significantly more often in the ROP group than
in the control group. Reviewing the literature, the role of
NEC in the progression of ROP to more severe stages re-
quire further investigation.

CONCLUSION

In conclusion, ROP is a complex disease with many risk
factors, not all fully understood. Our work confirmed that
low GA and BWM are already accepted risk factors for
ROP. The method of delivery and multiple pregnancies
did not affect the development of more severe forms of
retinopathy. The presence of perinatal asphyxia, the length
of oxygen administration, and assisted ventilation are sig-
nificantly associated with the appearance of active forms of
retinopathy, while there was no difference in the appear-
ance of retinopathy between children with intrauterine
arrest and children with appropriate BWM at birth. All
investigated respiratory risk factors are directly related to
the duration of oxygen therapy and the application of MV.
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Sepsis and anemia were shown to be significantly associ-
ated with more severe forms of retinopathy, while hyper-
bilirubinemia was approximately present in both examined
groups. More severe forms of IVH and NEC are significant
more common in children with active retinopathy. Our
results also indicated the need for a wider screening pro-
tocol in our country and that the presence of additional
risk factors during the development of the child points to
the need for an earlier examination.
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Ucnutnsare paktopa pusmnka 3a pa3soj peTuHonatuje Kog npespemeHo poheHe

Aeue

Jennua MaHtenuh'?, Urop Koauesuh'?, Anekcanapa Mnuh'2, CHexxaHa MonosuHa®, Mupocnas CtrameHKoBuh*?,

JeneHa BacunujeBuh'?

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

YHnBep3uTeTCKI KNUHUYKK LieHTap Cpbuje, KnuHuka 3a ouHe 6onectu, beorpag, Cpbuja;
3YHMBep3UTETCKM KNMHUYKN LeHTap Cpbuje, KnuHuka 3a eHgokpuHonorujy, beorpag, Cpbuja;
*YHnBep3auTteT y Beorpagy, OakynTeT 3a cneuujanHy egykauujy u pexabunutauujy, beorpag, Cpbuja;
SKnuHnuko-60nHMYKM LieHTap ,3Be3aapa’, KnuHka 3a ouHe bonect, beorpap, Cpbuja

CAXETAK

YBoa/LUum PeTrHonaTuja HegoHOLIYaam je pa3BojHM BacKynap-
HY nponudepaTnBHM Nnopemehaj y HENMOTNYHO BacKynapm3o-
BaHOj MpeXHauy npeBpemeHo poheHe geue. MHorn GakTopu
yCropaBajy uim cnpeyasajy HopmanaH pa3Boj Backynapuvsauuje
MpeXHaue Kof npeBpemeHo poheHunx 6eba.

Linrb nctpaxmneama 61o je fa ce ucnutajy Gaktopu pusmuka Kog
HeflOHOLYaAV rectaLpmjcke CTapocTy 25-36 Heferba NoBe3aHn
Ca MojaBOM TellKe peTMHONaTHje HeOHOLWYaMN.

Metope Cryanja je cnpoBefeHa Kao cTyauja npeceka. Mc-
TpaXkvBatbeM Cy obyxaaheHu nauyjeHTy npaheHn CKPUHMHF
NpOorpamMmoMm Ha peT1HONaTWjy HefJOHOLYaAW, Tj. TPeBPeMeHO
poheHa feua ca TenecHom Macom < 2000 g, 1/vnu rectalioHOM
cTapouwhy < 36 Hepesba.

Pe3ynTaTtu YoueHe cy CTaTUCTNYKM 3HaYajHe pasnvke namehy
peTrHonatvje HeAOHOLWYaAN N KOHTPOJTHE rpyne y cpefjHbum
BPEAHOCTMMA recTalujcKe CTapoCTu, TefleCHe Mace npu po-
hery, Anrap ckopy 1 faHuMa Tepanuje KUCeoHMKoM. Takohe,
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yUeCcTanocT ekcnpecuje CMHAPOMa PecnmpaTopHOr AncTpeca,
6pPOHXOMyIMOHaTHE AUCMIa3mje, IHTPABEHTPYKYAPHOT KpBa-
perba 1 noTpebe 3a MeXaHNYKOM BEHTUALMjOM CTAaTUCTNYKM
Cy Ce 3HayajHO pa3nnkoBase n3mehy ABe aHanm3npaHe rpyne.
3aksbyyvak Haw pag je noTBpAMo Aa Cy HYCKa rectalmjcka cTa-
POCT 1 HUCKa TenecHa Maca Beh nprixeaheHu gakTopu prsika
3a peTuHonaTujy HeffloHolwYyaau. MprcycTBO NeprHaTanHe ac-
dviKcuje, AyKrHa NPYMEHe KNCEOHUKA 1 MOTMOMOTHYTa BEH-
Tunaumja 3HauyajHo Cy MoBe3aHU ca NojaBoOM aKTUBHUX 00NIMKa
peTnHonatuje. [Nokasano ce aa Cy cenca v aHemMmja 3HayajHo
noBe3aHe ca TeXVM 0bnmumMma peTrHonaTuje, oK je xunep-
6rnmpy6rHemmja 6una NnpubANKHO NpUcyTHa y obe ncnuTun-
BaHe rpyne. Texu 06/MLM UHTPABEHTPUKYAPHOT KpPBapeka
1 HEKPOTUYHY EHTEPOKONMTMIC 3HAYajHO Cy Yelwhn Kop aele
Ca aKTUBHOM PETVHONATHjOM.

KrbyuHe peun: peTviHonatuja HeAoOHOLWYaaW; Tepanuja Kuceo-
HUKOM; GpaKTopu pu3inKa
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Examining the impact of managerial support on
the performance of healthcare organizations — the
mediating role of employee autonomy

Boban Trifunovic¢
Golubac Health center, Golubac, Serbia

SUMMARY

Introduction/Objective This paper aims to examine the influence of managerial support and employee
autonomy on the performance of healthcare organizations. Additionally, it seeks to investigate the
mediating influence of employee autonomy on the relationship between managerial support and or-
ganizational performance.

Method The study involved 165 employees from four healthcare organizations in the Branicevo District
in the Republic of Serbia. Independent variable (managerial support) and mediating variable (employee
autonomy) was measured using Corporate Entrepreneurship Assessment Instrument scale. For dependent
variable (organizational performance), a scale adapted from previous research was utilized, consisting
of financial results, quality of service delivered, productivity, employee satisfaction, patient satisfaction,
reputation, and adaptability to change dimensions. Employees of healthcare facilities were surveyed re-
garding their attitudes on a five-point Likert scale to statements designed to measure the aforementioned
variables. The analysis employed descriptive statistics, internal reliability tests, normality distribution
tests, correlation, and regression analysis.

Results The scales used for measurement achieved a high level of internal consistency, with Cronbach’s
a coefficients ranging from 0.870 to 0.937, indicating strong reliability. A high level of Cronbach’s a co-
efficients was defined based on established thresholds, where scores above 0.7 were considered high.
The regression analysis reveals a statistically significant and positive influence of managerial support
and autonomy on organizational performance (3 = 0.539, p < 0.000; $ = 0.301, p < 0.000, respectively).
Additionally, a mediating effect of autonomy in the relationship between managerial support and or-
ganizational performance was identified (8 = 0.5579; p < 0.0397).

Conclusion Managerial support significantly impacts the performance of healthcare organizations,
with this effect being further enhanced by granting employees autonomy. Therefore, managers in these
organizations can enhance organizational performance by improving support and fostering the develop-
ment of employee autonomy.

Keywords: managerial support; employee autonomy; organizational performance; healthcare organiza-

tions

INTRODUCTION

The provision of quality healthcare and the
attainment of performance within healthcare
organizations are predominantly influenced
by the knowledge possessed by healthcare
workers [1]. Performance refers to the extent
to which the organization has accomplished its
predefined objectives. It’s essential to recognize
that performance encompasses not only finan-
cial outcomes but also factors such as innova-
tion, quality, employee behavior, and patient
satisfaction [2].It is a multidimensional concept
that reflects the level of efficiency of employees,
their knowledge, ability to solve problems and
behavior [3, 4]. Improving performance often
requires management intervention to increase
social support [5].

Managerial support within an organization
can manifest in various ways, but its core lies
in fostering idea generation among employ-
ees, allocating resources, fostering knowl-
edge development, and similar initiatives [6].
Employees perceive managerial support as

the extent to which managers care about their
needs, value their ideas, and ensure their well-
being [7]. Chatterjee et al. [8] point out that
management support has three types. Firstly,
transitional leadership entails a hierarchical
decision-making structure within the orga-
nization. Secondly, empowerment leadership
involves employee participation and empower-
ment. Lastly, laissez-faire leadership is a form of
leadership where employees take the initiative
in action. Consequently, managerial support
entails equal treatment of all employees, ef-
fective communication, support in problem-
solving, ensuring safety and security at work,
and sharing of resources, among other aspects
[7]. If we consider employee empowerment and
laissez-faire leadership, it becomes crucial to
emphasize the autonomy of healthcare workers.
Autonomy refers to the extent to which em-
ployees can independently make decisions dur-
ing work, aligning with their knowledge, skills,
and experience [9]. Healthcare workers possess
valuable knowledge that they actively apply in
delivering healthcare services. Granting them
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autonomy allows for the utilization of this knowledge,
thereby enhancing their human capital. Moreover, autono-
my positively impacts their motivational needs and job sat-
isfaction [10]. Managers of healthcare organizations play a
crucial role in ensuring autonomy among their staff. They
can achieve this by providing support in various forms,
such as offering resources and knowledge, communicating
clear goals, fostering teamwork, and encouraging collabo-
ration. These efforts contribute to creating an environment
where healthcare workers feel empowered to make inde-
pendent decisions and take ownership of their work [11].
To ground the discussion in established theory, research
in the field of human resources (HR) management and
motivation is important. For instance, Deci and Ryan’s [12]
Self-Determination Theory emphasizes the importance of
autonomy and intrinsic motivation in enhancing employee
engagement and performance. Similarly, Herzberg’s Two-
Factor Theory highlights how recognition and rewards
contribute to job satisfaction and motivation [13]. These
theoretical perspectives underscore the significance of
managerial support as not just a set of actions but as a
fundamental component of effective HR management.

Howell and Avolio [14] state that management support
is crucial for innovation within an organization. Besides
fostering autonomy, managerial support should be viewed
in the broader context of organizational performance.
Employees who receive strong support from managers
often demonstrate increased levels of discretionary effort,
that goes beyond the basic requirements of the job and
can significantly contribute to organizational success and
effectiveness [15], which in the context of healthcare orga-
nizations is of great importance for maximizing the quality
of healthcare. Positive attitudes and increased engagement
among employees, fostered by managerial support, are
conducive to higher productivity levels. This enhanced
productivity, in turn, contributes to the overall improve-
ment of organizational performance [7, 16]. Diamantidis
and Chatzoglou [17] state that manager support is one of
the factors that determines organizational performance
and that it is actually one of the most important factors.
Also, the literature states that autonomy during work has
a positive impact on organizational performance, due to
increased efficiency and engagement of employees [10,
11, 18].

Given the lack of research in the mentioned subject area,
this paper aims to investigate the influence of managerial
support and employee autonomy on the performance of
healthcare organizations. Additionally, it seeks to explore
the mediating effect of employee autonomy on the rela-
tionship between managerial support and organizational
performance. This study builds upon previous theoretical
positions to address these research aims, and accordingly
the following hypothesis can be defined [1, 2, 9, 15, 16]:

Hypothesis : There is a statistically significant and posi-
tive impact of managerial support on the performance of
healthcare organizations.

Cho et al. [11] and Imam et al. [9] point out simulta-
neously the positive influence of employee support and
autonomy on organizational performance. Bearing in mind
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the above, as well as the previous theoretical positions [10,
11, 18], the following hypotheses can be defined:

Hypothesis,: There is a statistically significant and posi-
tive influence of the autonomy of healthcare workers on
the performance of healthcare organizations.

Hypothesis : The autonomy of healthcare workers has
a statistically significant mediating influence on the re-
lationship between manager support and organizational
performance.

METHODS
Study design

To examine the research goals and test the hypotheses,
a study was conducted in health centers located in the
Republic of Serbia. The research utilized survey meth-
ods and questionnaire techniques in four health centers
operating within the Brani¢evo District. The survey was
administered using a traditional approach, involving the
distribution of written surveys. For the purposes of re-
search in the health center, a form for the informed consent
of the respondents was used instead of The Approval of
the Committee on ethics. This form confirmed that the
respondents had read the research notification document
and received information about the type, method, and
purpose of the research, as well as their obligations. The
respondents agreed to participate in the research and to
cooperate with the researchers. The cooperation request-
ed from respondents involved the thorough and honest
questionnaire completion, but no further interaction or
identification was required. Also, they agreed that the
research results could be made available to professional
bodies and published in scientific journals or presented
at scientific meetings. The respondents confirmed that
they had received all the necessary information about the
research and that they agreed to participate by filling out
the questionnaire. Besides that, they also understood that
participation was voluntary and that they could withdraw
at any time without consequences. Research standards are
aligned with the Helsinki Declaration on Human Rights
and legal norms of the Republic of Serbia, especially the
Law on personal data protection (“Official Gazette of the
Republic of Serbia” No. 87/2018), as well as the General
Data Protection Regulation of the European Union. The
research was anonymous, so the consent did not contain
the respondent’s signature.

Instruments

The independent variable in the model is managerial
support, measured using statements from the Corporate
Entrepreneurship Assessment Instrument (CEAI) scale.
Additionally, the CEAI scale was employed to measure the
autonomy, serving as the moderator variable in the model.
The scale encompasses dimensions beyond managerial
support, including autonomy, reward, time availability, and
organizational obstacles [6]. The selection of this scale is
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justified by its ability to capture the essence of the findings,
particularly regarding managerial support and autonomy,
which are intrinsic factors in rewarding and motivating
health workers. This scale provides a comprehensive
framework for assessing these crucial aspects, enabling a
thorough examination of their impact on organizational
outcomes in healthcare settings [19].

The dependent variable was observed through orga-
nizational performance. As previously pointed out, or-
ganizational performance is often a multidimensional
construct [2, 3, 4]. Therefore, the dependent variable was
constructed to encompass not only financial results and
costs but also the quality of service delivered, productivity,
employee satisfaction, patient satisfaction, reputation, and
adaptability to change. As a result, it was designed based
on the research model applied by Savovi¢ [20] in her work,
which comprehensively addresses these various aspects of
organizational performance. The absence of a universal
model for measurement and the multidimensional nature
of organizational performance justifies the application of
this research method. The Quality of Services dimension
examines improvements in the quality of services provided
by the organization compared to the previous period, us-
ing one item (The organization enhances the quality of ser-
vices provided compared to the previous period). The Cost
Reduction dimension measures the organization’s ability
to reduce operational costs over time, also assessed with
one item (The organization reduces costs compared to the
previous period). For Employee Productivity, the focus is on
changes in productivity levels among employees, evaluated
with one item (Employee productivity has risen compared to
the previous period). The Employee Satisfaction dimension
gauges the overall job satisfaction of employees, using one
item (Employee satisfaction has been enhanced compared
to the previous period). The Patient Satisfaction dimen-
sion measures the level of satisfaction among service users
(patients) with the organization’s services, also assessed
with one item (The satisfaction of service users (patients)
has improved compared to the previous period). Finally, the
Organizational Reputation and Responsiveness dimension
includes two aspects: the organization’s reputation (The
organization’s reputation has seen improvement compared
to the previous period) and its ability to adapt quickly to
changes, evaluated with two items (The organization dem-
onstrates the ability to promptly respond to changes in the
environment and The organization quickly adapts to changes
in technology). Respondents also expressed their views on
the above-mentioned statements on a five-point scale.

Study sample

Respondents expressed their views on the aforementioned
statements using a five-point Likert scale, where Grade 1
indicated complete disagreement and Grade 5 indicated
complete agreement with the stated position. Additionally,
the questionnaire included a section to collect demographic
information about the respondents. The study involved
healthcare professionals, including general practitioners,
specialists, nurses, and medical technicians. It encompassed
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employees of various genders, ages, educational back-
grounds, and lengths of service, as well as those in mana-
gerial roles. The research was conducted across four health-
care organizations in the Branicevo district, all operating
at the primary level of care: the health centers in Golubac,
Veliko Gradiste, Malo Crnice, and Zabare. To collect data,
a convenience sampling was employed. Convenience sam-
pling offers the benefits of reduced effort in participant
selection, low cost, minimal time investment due to easy
accessibility of the target population, the absence of a need
to list all population elements, and the ability to generate
a satisfactory and qualitative sample in various situations
[21]. The convenience of the sampling in this case lies in the
selection of health organizations within the same region,
allowing the researcher easy access to the participants.

Respondents were approached through organizational
HR departments. HR managers distributed the question-
naires to employees. To maintain anonymity, respondents
were not asked for any personal information or identifi-
ers. Each questionnaire was placed in a separate envelope,
which respondents used to return their completed forms.
Additionally, a secure, closed box was provided for respon-
dents to submit their questionnaires, with access restricted
to the researcher via a special unlocking code. Out of 250
distributed questionnaires, 165 were completed, result-
ing in a response rate of 66%. According to Holtom et al.
[22], academic research response rates have been steadily
increasing, averaging 68% over the past five years making
the response rate in this study quite comparable to the
recent average.

The collected data were processed in the IBM SPSS
Statistics for Windows, Version 25.0 (IBM Corp., Armonk,
NY, USA). Among statistical techniques, descriptive statis-
tics [mean and standard deviation (SD)], internal reliability
test, distribution normality test, correlation and regression
were applied.

RESULTS

In the total sample of 165 respondents, 28.5% were male
and 71.5% were female. Regarding age distribution, 44.2%
were aged 41-50 years, 26.7% were aged 31-40 years, 17%
were aged 51-60 years, followed by respondents over 60
years old with 6.7%, while the smallest proportion was
aged 20-30 years (5.5%). In terms of education, 64.2%
had completed secondary school, 23.6% had a university
degree, and 12.1% had postgraduate education. Regarding
length of service, 37.6% of respondents had worked in the
existing organization for 21-30 years, 24.2% had worked
for 11-20 years, 17% had more than 30 years of service,
12.7% had worked for 6-10 years, and 8.5% had 1-5 years
of service. Furthermore, 80.6% of respondents worked in
medical positions, while 19.4% worked in non-medical
positions. Finally, 9.7% of respondents held managerial
positions, while 90.3% held non-managerial positions.

The initial stage of the analysis involved applying de-
scriptive statistics, starting with the independent variable.
The results are presented in the following Table 1.
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Table 1. Results of descriptive statistics: managerial support

technology.

Items Mean SD
1. My organization is quick to use improved work 3.8182 | 1.0947
methods.
2. My organization is quick to use improved work
methods that are developed by workers. 3.62421.1600
3.In my organization, gleveloplng one’s own ideas is 37879 | 1.1934
encouraged for the improvement of the corporation.
4. Upper management is aware and very receptive to 3.8061 | 1.1092
my ideas and suggestions.
5. Promotlon u_suqlly follows the development of new 3.1576 | 1.1993
and innovative ideas.
6. Those employees who come up with innovative
ideas on their own often receive management 3.5152 | 1.1402
encouragement for their activities.
7.The“doers” are allowed to make decisions on
projects without going through elaborate 3.1697 | 1.1022
justification and approval procedures.
8. Senior managers encourage innovators to bend
rules and rigid procedures in order to keep 2.8121 [ 1.2424
promising ideas on track.
9. Many'top managers have be_en known for their 35636 | 1.0435
experience with the innovation process.
10. Money is often available to get new project ideas off 32182 | 1.2050
the ground.
11. Individuals with successful innovative projects
receive additional reward and compensation for
their ideas and efforts beyond the standard reward 28061 | 11364
system.
12.There are several options within the organization
for individuals to get financial support for their 3.3212 | 1.1841
innovative projects and ideas.
13. Individual risk takers are often recognized for their
willingness to champion new projects, whether 3.0182 | 1.0328
eventually successful or not.
14. Pepple are often encouraged to take calculated risks 31030 | 0.9280
with new ideas around here.
15.The term r!sk taker”is considered a positive attribute 29573 | 1.0529
for people in my work area.
16. This organization supports many small and
experimental projects realizing that some will 3.0667 | 1.1105
undoubtedly fail.
17. A worker Wlth a good idea is often given free time to 31273 | 1.1695
develop that idea.
18.There is considerable desire among people in the
organization for generating new ideas without regard | 3.2909 | 1.1316
to crossing departmental or functional boundaries
19. People are encouraged to talk to workers in other
departments of this organization about ideas for 3.4121 | 1.2590
new projects
Table 2. Results of descriptive statistics: organizational performance
Items Mean SD
1.The organization enhances the guallty (?f services 3.9030 | 1.0944
provided compared to the previous period.
2.The organization reduces costs compared to the 35091 | 0.9666
previous period.
3. Emp!oyee prpductlvny has risen compared to the 37091 | 1.0122
previous period.
4. Employee satlsfact|on.has begn enhanced 35273 | 11559
compared to the previous period.
S.The satisfaction of service users gpatlent§) has 37212 | 1.0156
improved compared to the previous period.
6. The organization's reputation has seenimprovement | 5 oo | 4 1339
compared to the previous period.
7.The organization demonstrate§ the ablllt.y to 37818 | 1.0304
promptly respond to changes in the environment.
8.The organization quickly adapts to changes in 39212 | 1.0417
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The highest mean is achieved by the statement “My
organization is quick to use improved work methods”
(3.8182), indicating strong managerial support for im-
plementing changes and adopting new work methods.
Conversely, the item “Individuals with successful innova-
tive projects receive additional reward and compensation
for their ideas and efforts beyond the standard reward sys-
tem” has the lowest mean (2.8061), suggesting that man-
agement does not consistently reward employees for their
innovative contributions. However, the standard deviation
of 1.1364 indicates some variability in attitudes from the
mean. The highest homogeneity (SD = 0.9280) is observed
with the item “People are often encouraged to take calcu-
lated risks with new ideas around here,” indicating consis-
tent encouragement from management for employees to be
creative and innovative, even when it involves taking risks.
Table 2 presents the descriptive statistics for the dependent
varjable — organizational performance.

According to the results in Table 2, the item “The orga-
nization quickly adapts to changes in technology” (3.9212)
has the highest mean, indicating that the organization ef-
fectively embraces technological advancements. This aligns
with earlier findings suggesting that management supports
changes, including the adoption of new technologies, in
the workplace. All other items also achieve relatively high
results, with values greater than three on a five-point
scale, indicating favorable perceptions of organizational
performance. The highest homogeneity is observed with
the item “The organization reduces costs compared to the
previous period” (SD = 0.9666), suggesting a consensus
among respondents regarding the organization’s ability to
achieve cost efficiency over time. The results of descriptive
statistics for the mediator variable, employee autonomy;,
are shown in the Table 3.

Table 3. Results of descriptive statistics: employee autonomy

Items Mean SD

1.1feel that | am my own boss and do not have
to double check all of my decisions. 2.8000 1.3122

2. Ha.rsh criticism and pur'mishment result from 3.1455 | 1.2747
mistakes made on the job.

3. This organization provides the chance to be
creative and try my own methods of doing 3.1091 | 1.2098
the job.

4.This organization provides freedom to use my 35039 | 1.1523
own judgment.

5.This organization provides the chance to do
something that makes use of my abilities. 3.7879 11883

6.1 haye the freedom to decide what | do on 31697 | 13598
my job.

7.1tis ba5|§ally my own responsibility to decide 41576 | 1.0118
how my job gets done.

8.1 alnpost always get to decide what | do on 32788 | 12126
my job.

9.1 have much autonomy on my job and am left 35758 | 1.1694
on my own to do my own work.

10. 1 seldom have to follow the same work

methods or steps for doing my major tasks 3.8000 | 1.0998
from day to day.

According to the results in Table 3, statement 7, “It is
basically my own responsibility to decide how my job gets
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done” (4.1576), indicates that healthcare workers perceive
their tasks and the quality of healthcare within their own
sphere of responsibility, allowing them to decide how to
carry out their duties. This statement also achieved the
highest level of homogeneity of attitudes (SD = 1.0118),
suggesting a strong consensus among respondents regard-
ing this aspect of autonomy. On the other hand, the least
favorable statement is statement 1, “I feel that I am my own
boss and do not have to double check all of my decisions”
(2.8). This statement reflects a sense of autonomy among
healthcare workers, as they perceive themselves as having
the authority to make decisions without needing validation
from managers.

The Cronbach a test was used to assess internal reli-
ability. The value of this coefficient should be at least 0.7
for the variable to be considered reliable [23]. As the results
in Table 4 show, all variables achieve a very high reliability
level, which indicates a high internal consistency of the used
variables, which justifies the further process of analysis.

Table 4. Results of the Cronbach a test

Variable Cronbach a
Managerial support 0.937
Organizational performance 0.933
Employee autonomy 0.870

Before applying correlation analysis, it is necessary
to analyze the distribution of the data, in order to assess
whether they follow a normal distribution. For these pur-
poses, the Kolmogorov-Smirnov and Shapiro-Wilk tests
were used (Table 5).

The results of the Kolmogorov-Smirnov and Shapiro-
Wilk tests show that the variables managerial support and
organizational performance follow a normal distribution,
as well as the Shapiro-Wilk test for autonomy (p < 0.05).
Kolmogorov-Smirnov for the specified variable is statisti-
cally significant at the 0.1 level. Accordingly, it is necessary
to apply the Pearson correlation coefficient, the results of
which are shown in Table 6.

Table 5. Normality distribution test

Cohen [24] states that the correlation coefficient at the
level of -/+ 0.5-1 can be considered high. Accordingly, it
can be stated that there is a high direct correlation between
managerial support and organizational performance, as
well as autonomy and organizational performance. An
identical correlation coefficient is also present in the rela-
tionship between managerial support and autonomy.

The results of the regression analysis in Table 7 show a
statistically significant and positive influence of manage-
rial support on organizational performance (p = 0.734, p <
0.001). The coefficient of determination (R?) is 0.539, as a
result of which it can be stated that 53.9% of the variability
of the dependent variable is explained by the independent
one. When it comes to the second regression model, au-
tonomy achieves a statistically significant and positive im-
pact on organizational performance (p = 0.549, p < 0.001).
The coefficient of determination (R?) in this case is 0.301,
which means that 30.1% of the variability of the dependent
variable is explained by the independent one. The value of
the variance inflation factor is less than five, i.e., 1000 in
both models and as such shows the absence of multicol-
linearity problems [25].In order to examine the moderator
effect, a moderator analysis was applied, using the Hayes
process approach in SPSS [26]. Mediator analysis starts
from the position that the influence of the independent
variable on the dependent variable is modified by the in-
fluence of the third, i.e. mediator variable [27, 28], where
in this research, the starting point is that this influence
is strengthened. Figure 1 shows the research model. The
results of the mediator analysis are shown in Table 8.

Table 7. Results of regression analysis

Regression model R2 B F Sig.

1. Managerial support 0.539 | 0.734 | 190.251 | 0.000
— Organizational performance

2. Employee autonomy 0.301 | 0.549 | 70.190 | 0.000
— Organizational performance
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Employee autonomy

Management support Organizational performance

Figure 1. Mediator model

Table 8. Mediator analysis results

Model R2 t Sig.

X: Managerial support 74.6072 0.000
Y: Organizational performance 0.5579 9.1958 0.000
W: Job autonomy " 1.4278 0.1553
Int-1 -2.0739 0.0397

Int-1 — mediator model

) Kolmogorov-Smirnov Shapiro-Wilk

Variable — - — -
Statistics | df | Sig. | Statistics| df | Sig.

Managerial 0.086 | 165 0.005| 0981 | 165 | 0.026

support

Organizational 0.070 | 165 | 0.046 | 0959 | 165 | 0.000

performance

Employee 0.064 | 165 | 0.093 | 0982 | 165 | 0.031

autonomy

Table 6. Results of correlation analysis

Variables Managerial | Organizational | Employee
support performance | autonomy

Managerial 1 0.734% 0.659%*

support

Organizational 0.734% 1 0.549%

performance

Employee 0.659* 0.549% 1

autonomy

** Correlation is significant at the 0.01 level (2-tailed)
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If mediator analysis is included in the regression model,
the results are statistically significant at the p < 0.001 lev-
el. The coefficient of determination is (R?) 0.5579, which
means that the independent and mediator variables explain
55.79% of the dependent variable. Int-1 in Table 8 repre-
sents the mediator model (Figure 1). As can be seen, the
result is statistically significant at the p < 0.05 level, and
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the coefficient of determination (R?) has increased from
the previous 0.539 to 0.5579, as a result of which it can be
said that the increased effect of managerial support on
organizational performance has been achieved. In other
words, there is a statistically significant mediating effect of
autonomy on the relationship between managerial support
and organizational performance.

DISCUSSION

In healthcare organizations, the analysis revealed that
managerial support peaks when implementing new work
methods, aiming to enhance clarity and efficiency in health-
care delivery. Managers actively encourage and welcome
innovative ideas from employees, fostering a culture of open
communication and knowledge exchange. Leveraging their
expertise, managers facilitate multi-sector collaboration,
enhancing organizational flexibility and responsiveness to
change. Employees are empowered to make independent
decisions on project tasks, promoting innovation without
rigid processes. While financial incentives are common,
there’s room for managers to further motivate employees
with promotions, knowledge development, and recognition,
which have proven impactful in healthcare settings [17, 19].

The performance of healthcare organizations reflects a
positive response to change, particularly in adopting new
technologies, supported by managerial encouragement.
This commitment to innovation translates into high-qual-
ity healthcare services, fostering patient satisfaction and
employee morale. As a result, healthcare workers exhibit
heightened productivity, contributing to the organization’s
stellar reputation and financial success. Within healthcare
organizations, autonomy empowers employees to take
ownership of their work, promoting efficiency and qual-
ity in healthcare delivery. Employees are afforded flexibility
to devise optimal solutions, underpinned by managerial
support for their knowledge and skills. However, amidst
the emphasis on autonomy, the importance of adherence
to established protocols cannot be overlooked. To miti-
gate potential shortcomings, ongoing managerial guidance
and support are essential, ensuring optimal outcomes in
healthcare provision.

Examining the set hypotheses, the results of the analysis
showed that there is a statistically significant and positive
influence of managerial support on organizational perfor-
mance, as a result of which Hypothesis, can be accepted.
In accordance with the previous views, managers who
provide support to employees in terms of encouragement
to generate new ideas, share knowledge and information,
as well as adequate rewards for such efforts, leads to posi-
tive attitudes and individual productivity. At the organi-
zational level, such employee behavior improves overall
organizational performance. Such results have been con-
firmed in similar studies conducted around the world [1,
3, 7]. The analysis has shown a statistically significant and
positive influence of employee autonomy on the achieved

DOI: https://doi.org/10.2298/SARH240424080T

Trifunovic B.

performance of healthcare organizations, which is the ex-
pected result confirmed in other studies as well [9, 10, 11,
18]. Adequate managerial support leads to job satisfaction
of healthcare workers, where job satisfaction is often a de-
terminant of achieved performance [29, 30]. Accordingly,
Hypothesis, can also be confirmed. Finally, the results of
the mediation analysis showed a statistically significant
mediating influence of employee autonomy in the relation-
ship of managerial support to organizational performance,
thus confirming Hypothesis,. When autonomy is included
in the relationship between managerial support and or-
ganizational performance, a stronger effect is achieved.

Research of this nature is notably scarce within academic
circles in the Republic of Serbia, underscoring the signifi-
cance of this study in laying the groundwork for further
inquiry. Moreover, healthcare organization managers stand
to gain practical insights into enhancing organizational per-
formance through the provision of managerial support and
autonomy. However, the study is not without limitations,
which warrant consideration in future research endeavors.
Important among these limitations is the size and com-
position of the sample. Future studies would benefit from
an expanded sample size encompassing a broader array of
healthcare organizations, both within Serbia and interna-
tionally. Employing representative sampling methods will
be essential to ensure the sample’s optimal composition.
While the utilization of scales in this study is justified, future
research could benefit from incorporating measurement
scales designed to assess managerial support, autonomy, and
organizational performance in healthcare. Additionally, em-
ploying robust statistical techniques such as factor analysis
or structural equation modeling can yield more objective
insights into the influence of latent variables, further en-
hancing the research’ rigor and validity. It is useful to apply
tests for comparing means, in order to determine whether
some of the socio-demographic factors, such as gender, age,
education, etc., affect the perception of managerial support,
autonomy, organizational performance, etc.

CONCLUSION

Managerial support and autonomy play pivotal roles in
driving organizational performance within healthcare
organizations, as evidenced by their statistically signifi-
cant and positive impact. Moreover, autonomy serves as
a significant mediating factor in the relationship between
managerial support and organizational performance.
Effective management within healthcare entails fostering
an environment where employees are encouraged to in-
novate, take risks, share knowledge, and are provided with
resources and rewards. By doing so, healthcare organiza-
tions can enhance their performance across financial and
non-financial metrics, ultimately fostering success in their
operational endeavors.

Conflict of interest: None declared.
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Ucnutueare yTULaja NogpLLKe PYKOBOANNAL,A HA YYUHAK 34PABCTBEHMX
OpraH13aumja — MeamnjaTopcKa ynora ayToHoMmmje 3anocneHunx

bobaH TpudyHosuh
[lom 3ppaBsba,lony6ay’, lonybal, Penybnuka Cpbuja

CAMETAK

Yeoa/Uwsm Linsb papa je ncnutaty ytuuaj NoapLLKe pyKoBOAU-
naua 1 ayToHOMYje 3anoC/IeHNX Ha yUYMHaK 3APaBCTBEHNIX Opra-
Hy3auwja. logatHo, Unsb pada 1o je ncnutaTm MeanjaTopcKm
yTu1Laj ayTOHOMMje 3anocieHmnx Ha ofHoC n3mehy nogpluke
pyKkoBoAunaua 1 yumHKa 3apaBCTBEHUX OpraHu3aLmja.
MeTope Y nctpaxmsamy je yyectBoBano 165 3anocneHux u3
YyeTnpu 3ApaBCTBEHE OpraHu3aLvje bpaHnyesckor okpyray
Peny6nuum Cpbujn. HesaBrcHa Bapujabna (nogpLuka pykoBo-
Junaua) n Mmegujatopcka Bapujabna (ayToHommja 3anocneHrx)
mepeHe cy nomohy MHCTpyMeHTa 3a MpoLieHy KopropaT/iBHOT
npeay3eTHULLTBA. 3a 3aBUCHY Bapujabny (opraHM3aLyoHmn yun-
HakK) kopuwwheHa je ckana npunaroheHa NPeTXogHNUM UCTPaXKK-
BakbMMa, Koja Cce cacTojy Of AMEH3Mja GUHAHCK]CKMX pe3ynTa-
Ta, KBajMTeTa Npy>KeHe ycnyre, NPOAYKTVBHOCTY, 33A0BOSbCTBA
3anocneHux, 3aj0BOSbCTBA NaLyjeHaTa, penyTaluje 1 npuaaro-
AJbMBOCTY NPOMeHaMa. 3anoc/ieHn Y 30PaBCTBEHNM YCTaHOBa-
Ma aHKeTMpaHu Cy y norneay CBOj/X CTaBOBa Ha MeTOCTeneHoj
JInkepTOBOj CKanu npema TBpAHama Koje Cy An3ajHnpaHe 3a
mMepetbe MoMeHyTVX Bapujabnu. AHanv3a je nogpasymesana
Kopuwwherbe eCKPUNTUBHE CTaTUCTUKE, TECT MHTEPHE KOH3U-
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CTEHTHOCTU NOY3[aHOCTK, TECTOBE ANUCTPMOYLIMje HOPMANTHOCTH,
Kopenawujy 1 perpecroHy aHanusy.

Pesynratu Ckane kopuiiheHe 3a Mepetbe Bapujabnn octeapu-
J1e Cy BUCOK HBO UHTEPHE KOH3UCTEHTHOCTY, ca KpoH6axoBUM
a KoeduumjeHTMMa y pacrnioHy og 0,870 fo 0,937, WwTo yKasyje Ha
BVCOKY MOy3/1aHOCT. Bucok HuBo KpoHbaxoBux a KoeduumjeH-
Ta feduHUCaH je Ha OCHOBY yTBphHEHVX NparoBa, Nnpu Yemy ce
pe3synTtatu usHag 0,7 cmaTpajy BUCOKuUM. PerpecrioHa aHanusa
noKasyje CTaTUCTUYKM 3HavajaH 1 NO3MTUBAH YTuLaj NOApP-
LIKe pyKoBoAMaLa 1 ayTOHOMUje Ha OpraHM3aLMoHN yYnHaK
(B=10,539, p < 0,000; 3=0,301, p < 0,000, pecnekTtBHo). lMopen
TOra, UAEHTMPMKOBAH je MenjaTopCKy edpeKaT ayToHoMUje y
ofHocy usmehy nogpLuke pykoBoAmnaLa n opraHn3aLoHor
YUMHKa.

3aksbyyak [NogpLuka pykoBogunala yTuye Ha yurHak 3apas-
CTBEHUX OpraHn3aLuja, a Taj edekar je nojayaH JaBareM ayTo-
HOMWUje 3anocneHrma. PykoBoamoLm oB1x opraHusaLuja mory
yHanpehetbem NoapLIKe, KPO3 Pa3Boj ayTOHOMMje 3anoCeH X,
YHanpeanTn OpraHn3aLnoHmn yunHaK.

KmbyuHe peun: nofplika pykosogunala; ayToHoMuja 3ano-
CNIeHNX; OpraHy3aLyoHN YUMHaK; 3APaBCTBEHE OpraHu3aLmje
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SUMMARY

Introduction/Objective The problem of obstetric violence is a relatively new topic both in the field of
medicine and in the field of law. The aim of the work is to analyze the problem and propose a solution
in order to encourage the adequate application of the normative framework, improve the treatment of
pregnant women and women in labor in gynecological-obstetrical institutions, protect women's repro-
ductive health, restore trust, respect and understanding in the mutual communication between health
workers and pregnant women/birth mothers.

Methods Several scientific methods were used in the work — desk research, descriptive method and
analysis, and synthesis of available literature as well as relevant announcements, normative method, and
logical research. In the research part of the paper, the primary method is the case study and analysis of
obstetric violence in practice. Finally, a functional analysis was performed.

Results Through the analysis of case studies and modalities of obstetric violence in gynecological-ob-
stetrical institutions in Serbia, as well as the analysis of research carried out so far, as many as 16 forms
of obstetric violence were identified.

Conclusion Adequate implementation of legal and by-laws governing this area should be systemati-
cally encouraged, the treatment of pregnant women and women in labor in gynecological-obstetrical
institutions should be improved, women'’s reproductive health should be protected with dedication,
proper application of medical treatments, be treated with respect and understanding, exclude acts of
discrimination, torture, inhumane and humiliating treatment, and ensure adequate and functional con-
ditions for the stay of pregnant women and mothers in labor in a gynecological-obstetrical institution.

Keywords: obstetric violence; women's reproductive health; family; Family Law; Criminal Code

INTRODUCTION

The Constitution of the Republic of Serbia [1]
stipulates that everyone has the right to protect
their physical and mental health, as well as that
human life is inviolable. The Law on Health
Care [2] regulates, among others, the principle
of respect for human rights and values and the
rights of the child in health care, which implies
ensuring the highest possible standard of hu-
man rights and values in the provision of health
care, as well as guiding the best interests of the
child in all activities health care provider. The
Law on Patients’ Rights [3] stipulates that the
patient is guaranteed an equal right to qual-
ity and continuous health care in accordance
with his health condition, generally accepted
professional standards and ethical principles, in
the best interest of the patient and with respect
for his personal views. This law provides for
a whole set of rights that patients enjoy. The
Law on Prohibition of Discrimination [4] pre-
scribes a general prohibition of discrimination
and stipulates that everyone is equal and enjoys
equal status and equal legal protection, regard-
less of personal characteristics.

The Constitution of the Republic of Serbia
[1] stipulates that everyone has the right to
freely decide on the birth of children, as well
as that the mother is provided with special

support and protection before and after child-
birth. The Family Law of the Republic of Serbia
[5] stipulates that a woman can freely decide on
giving birth, and that mother and child enjoy
special protection from the state. The provi-
sions of the Criminal Code [6] in the chapters
that prescribe criminal offenses against human
health, against sexual freedom, freedoms and
rights of man and citizen and against life and
body protect, in terms of the object of criminal
protection, precisely the right to mental and
physical health within rights to health care,
sexual freedoms, freedoms and rights of man
and citizen, and human life and body, as val-
ues that are very often the object of injury or
endangerment by various actions, which not
infrequently happen precisely in the sphere of
exercising the right to health care for children,
pregnant women and maternity.

The aforementioned provisions certainly
speak of the values that we unequivocally pro-
tect with the modern legal order, which are the
embodiment of the democratic framework of
living and acting. Why is it important to point
out the whole set of constitutional and legal pro-
visions that protect the right to health care of all
citizens, especially children, pregnant women
and mothers in labor, and the right to protect
the physical and mental health of every citizen?
It is important because the violation, among
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others, of these provisions is directly related to the prob-
lem of violence against women during pregnancy, before
and after childbirth. It should be said that the problem of
violence against women before childbirth, during and after
childbirth was not recognized for a long time in the wider
social context, nor was it analyzed from either a medical
or a legal point of view. Until the middle of the 20th cen-
tury, obstetric violence, nor actions directly or indirectly
related to obstetric violence, were the subject of critical
review by neither the scientific or professional public.
The problem of violence against women during childbirth
therefore and according to the opinion of other authors
»represents a relatively new topic both in medical studies
and in sociological-feminist research on violence against
women in general, and until the end of the last century it
was sporadically thematized in wider feminist literature,
becoming more visible only in the last two decades” [7].

At this point, before elaborating in more detail the con-
cept and forms of obstetric violence, the importance and
consequences it leaves on society and the individual, it is
necessary to point out certain standards regarding the eth-
ics and professional behavior of health workers, highlight
the principle of Primum non nocere, and the postulates of
the Hippocratic Oath which represents the foundation of
the ethics of healthcare workers since the fourth century
BC, when Hippocrates gave the first codification of ethi-
cal principles.

Namely, the principle Primum non nocere is one of the
oldest ethical principles of ancient medical practice, which
was also established by Hippocrates, with the basic mean-
ing “to help or at least to do no harm? This principle is
based on three very important postulates, namely moral-
ity, honesty, and fairness in dealing. Having said that, the
determination of morality, which in principle consists of
two components of moral reasoning and moral behavior as
a psychological function, implies “man’s ability to dictate to
himself the norms that he will adhere to during his life, as
well as to punish himself if he does not adhere to the norms
that he gave himself”” Each person possesses morality, and
morality is, in addition, “the right and obligation of the
individual to live and behave according to the principles
of honesty and integrity” [8].

There is no doubt that the changes in the health system
of the states have been changing for centuries in accor-
dance with “social and technological requirements,” [9]
whereby the problem of overtime work of health workers
“as a situation that is very common in practice but which
should be avoid” [10] but the fact that “today in all coun-
tries there is a code of ethics for health workers” [11], the
basis of which is certainly Hippocrates’ point of view on
medical ethics, whose premises were contained even in
Hammurabi’s code (2100 BC).

The basic values that healthcare professionals should
stand for are: “human and nation health, the life of patients,
and the physical and psychological integrity of individuals
and certain vulnerable groups” [11]. In Geneva in 1948, the
World Medical Association adapted the Hippocratic Oath
to current times. The Declaration of Geneva “emphasizes
all four fundamental principles of medical ethics from the
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Hippocratic Oath. A doctor is ordered to perform his du-
ties conscientiously and with dignity, to respect and be
grateful to his teachers and to his colleagues as to brothers
and sisters” [12].

Consequently, “observing the existence of violence
during childbirth is related to the protection of women’s
basic human rights to physical and personal integrity, self-
determination and privacy” [7]. Namely, the application of
certain procedures, interventions and ways of dealing with
health care workers, which include “coercion, denial of
information, disrespect and obstetric violence and inciting
fear in the person giving birth are completely inconsistent
with the goals of organizing healthy, safe and civilized ways
of childbirth, which are globally changed the conditions of
obstetrics during the 20th century” [7].

Building on what has been said, and before proceeding
to the analysis of the case study, it is necessary to define
the concept, meaning, scope and appearance of forms, i.e.,
the modalities of behavior which in modern literature is
denoted by the term obstetric violence, and which actu-
ally refers to the actions of health workers which contains
elements of violence against women during pregnancy,
before childbirth, during childbirth and immediately after
childbirth.

Based on past experience in practice, obstetric vio-
lence is considered to be any type of negligent treatment
of women in gynecological-obstetrical institutions, and any
type of physical, psychological or emotional abuse during
pregnancy, before and during childbirth, as well as after
childbirth. Obstetric violence represents “a specific form
of violence against women that violates the regulations
governing human rights” [13], rights guaranteed by family
law, rights in the field of health care and patients’ rights.
Obstetric violence is a modern term that in practice can
include a series of specifically committed acts that contain
the elements of a criminal offense, for which the Criminal
Code foresees criminal liability. Obstetric violence can in-
clude a series of actions by health workers that can produce
different consequences both for the pregnant woman and
the woman giving birth, as well as for the entire family -
degrading and inhumane births, health complications for
both the mother and the child, psychological disorders,
postpartum trauma, mistrust in the health care system,
and often the death of the mother and/or baby.

Obstetric violence very often implies an inhumane ap-
proach, unscrupulous attitude of health workers towards
pregnant women and mothers who use “their authority
and an obvious disproportion in their position in relation
to pregnant women and mothers” [14], “abuse of interven-
tionist measures, medicalization and returning the process
from natural to pathological , which results in the loss of
a woman’s right to decide about her own body and nega-
tive impacts on the quality of life of herself and the child”
[15]. Therefore, different modalities of obstetric violence
can be recognized in the world, regardless of the level of
development of the country, political system, social status
of women, level of education and any other parameter, and
these modalities are most often related to verbal violence,
physical violence, sexual violence, social discrimination,
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neglect and inadequate use of medical procedures and
skills by health workers, despite the fact that such an ap-
proach is unacceptable for the profession they perform,
and for society itself [16].

In 2019, the International Organization for Human
Rights during Childbirth published a report entitled
“Abuse and violence against women during the provision
of health care during the reproductive period,” with an
emphasis on childbirth, in which it presented the posi-
tion of women during pregnancy, childbirth, and after
childbirth. The report points out that “abuse and violence
against women in terms of reproductive health protection
is present all over the world and occurs most in situations
when women ask for medical treatment to reduce their
pain and alleviate suffering, or when they ask to explain
to them the medical treatment that will be carried out,
the consequences of the treatment and her current state
of health” [17].

According to research carried out in Serbia on a sample
of 30 women from Belgrade selected by combined pur-
posive and snowball sampling, evenly distributed on the
basis of age (from 18 to 55 years) and education (primary,
secondary, and higher education), according to the set cri-
teria of rudeness and disrespect the intimacy of a woman
giving birth, connected with the indicators related to the
testimonies of rude treatment, excessive infliction of pain,
and exposure of the woman’s body to examination and
the view of an excessive number of people, the following
conclusion was reached, among other things: “the rudeness
of health workers during the delivery of a woman consisted
in ugly and incorrect treatment, with disrespect for the
intimacy of the person giving birth, in some cases in not
maintaining hygienic conditions, in insults, sexist remarks,
but also in direct violence, which, all together, bearing in
mind the number of such responses (since appears in al-
most every interview), cannot be treated as an anomaly in
relation to the usual way of dealing in maternity wards, but
as a custom that is widely represented” [7].

METHODS

Several scientific methods were used in the work - desk
research (bibliographic and hemerographic research that
enables the creation of an acceptable previous theoretical
framework, because it is based on the analysis of available
modern bibliographic documents), descriptive method
and analysis and synthesis of available professional and
scientific contemporary literature from the country and
abroad, as well as relevant announcements with respect
to the chronological approach, the normative method in
the analysis of current national legislation, and logical
research. In the research part of the paper, the primary
method is the case study and analysis of obstetric violence
in practice. Finally, a functional analysis was performed.
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RESULTS

In mid-January 2024, Serbia was shaken by the news from
Sremska Mitrovica regarding alleged violence against a
woman during childbirth. It is a case of childbirth in a
hospital in Sremska Mitrovica, a city about 75 kilometers
away from Belgrade.

For one woman, Marica Mihajlovi¢, the world stopped
on January 12, 2024 when she did not hear her baby’s cry
after giving birth. According to her statement sent to the
public from her account on a social media network six
days after the unfortunate event, she suffered violence that
affected both her health and the life of the child, who died
during childbirth. Her statement read: “The doctor hit and
insulted me, squeezed my jaw, threatened to hit me... to
crush my head, he insulted me on ethnic grounds” [18].

The autopsy of the baby of Marica Mihajlovi¢ indicated
that death occurred due to a violent birth. According to
the conclusion of the forensic pathologists: “Based on the
clinical course and the autopsy findings, we are of the opin-
ion that the unfavorable outcome occurred due to severe
perinatal asphyxia of the fetus and massive aspiration of
meconium, and the consequent occurrence of bilateral
pneumothorax and bilateral suprarenal hemorrhage. The
presence of a subgaleal hematoma was also verified” [19,
20].

This case alarmed Serbia and encouraged other women
to tell similar, bitter experiences. It turned out that ob-
stetric violence in Serbia is not a new topic. For years,
women in Serbia have been faced with certain modalities
of obstetric violence during pregnancy, during childbirth,
and after childbirth - emotional threats and blackmail,
conditions for the provision of services, failure to provide
pregnant women with enough information to make their
own decisions, disrespect for the privacy and preferences
of the mother-in-law, denial of food or water, vaginal ex-
amination without consent, neglect of complaints and pain
of the woman in labor, verbal and emotional insults and
humiliation, inability to move and forced to lie down, sex-
ual comments or sexual abuse, physical violence, medical
procedures without the consent of the pregnant woman,
non-presentation and domineering behavior etc.

In 2015, the “Center for Mothers” association conduct-
ed a survey on the experiences of women in maternity
wards, which produced worrying results. From then until
today, almost nothing has changed. The research was part
of a regional campaign called “Freedom to Give Birth,
whose aim was to draw public attention to the treatment
of women and their rights during childbirth, as well as
the importance of good communication between staff
and birth attendants during childbirth [21]. The research
showed that “maternity wards in Serbia are places where
pregnant women come with anxiety and give birth in an
unpleasant atmosphere, where unknown people do not ex-
plain what is happening to them, nor support them during
childbirth, but follow their birth plan and make decisions
for themselves” The father is almost completely excluded
from the birth, and even when he attends the birth, he is
present primarily as an “assurance that there will be no
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verbal abuse of the woman in labor, and not as

support and help during the birth” [22]. 1:2:

Even before the case of Marica Mihajlovi¢ 0%
from Sremska Mitrovica, numerous experi- 70%
ences of obstetric violence in gynecological- 60%
obstetrical institutions were publicly reported, so%
which showed that medical treatments for the o
protection of women’s reproductive health were zz:
not applied in accordance with regulations, and 1%

that national regulations (in the first in line with o%
the Constitution and the laws whose key provi-
sions are listed at the beginning of the work) are
very often completely ignored or inadequately
applied in the practice of the actions of health-
care workers.

Research conducted by three female lawyers

1

L. Verbal violence

4. Episiotomy

6. Bodily injuries

2. Kristeler's intervention
3. Vacuum application

5. Incorrect data in the discharge list

7. Other outrageous and inhumane behavior

8. Physical violence

9. Disrespecting the desire for the method of childbirth
10.Without water or food

2 3 4 5 6 71 8 9 10 1 12 13 14 15 16

11. Induction inclusion

12. Violent bursting of the water bladder

13. Enema and shaving

14. No information about procedures and health status
15. Painful and unpleasant examinations

16. Childbirth without anesthesia

in Serbia during 2022 included the analysis of
over two hundred cases and experiences of
women who experienced obstetric violence in
gynecological and obstetric institutions. The

Figure 1. Types of violence in gynecological and obstetric institutions

Source: Mijatovi¢ M, Stankovic J, Sokovi¢-Krsmanovic . Treatment of women
in gynecological and obstetric institutions, Belgrade, 2022, 42.

respondents confirmed with their experiences

Verbal violence

B Gynccology and obstetrics clinic "Narodni Front"
¥ University Clinical Center of Vojvodina, Clinic for Gynecology and Obstetrics "Betanija”
Universily clinical center Nis, clinic for gynccology and obstetrics

University Clinical Center of Serbia, Clinic for Gynecology and Obstetrics "Visegradska"

Childbirth  Violent puncturing
without anesthesia  of the water

No food
no water

Induction
inclusion

Kristeler's
intervention

Episiotomy

that obstetric violence is not an individual 90%
problem, but a serious systemic problem. A 80%
total of 110 respondents gave their consent for 70%
quoting the statements they gave as part of the 60%
research. The results of the research showed 50%
that 16 forms of violence and abuse, i.e., inhu- a0%
mane treatment of the examined patients, were 30%
identified [17]. Research shows that “various 20%
forms of obstetric violence are present, and that 10%
their form ranges from verbal insults, through 0%
abuse with serious physical injuries, to the
death of the woman or the baby”” In each form
of obstetric violence, different intensities of
violence with different degrees of consequences
were observed [17]. Figure 1 shows the types
of violence in gynecological-obstetrical institu-

tions, which were found through the aforemen-
tioned research.

The research yielded data that the most re-
ports of obstetric violence were for four health
institutions (Narodni Front Gynecology and
Obstetrics Clinic; University Clinical Center of
Vojvodina, Betanija Clinic for Gynecology and Obstetrics;
University Clinical Center of Nis, Clinic for Gynecology
and Obstetrics; University Clinical Center of Serbia,
Visegradska Clinic for Gynecology and Obstetrics) [17].
Figure 2 shows the most common forms of violence in
the four gynecological and obstetric institutions with the
most reports.

DISCUSSION

From the presented case from Sremska Mitrovica and
the analysis of the modality of obstetric violence in gy-
necological-obstetric institutions in Serbia, it can be con-
cluded that the main problem with obstetric violence until
now was that any form of violence by health workers in

‘ DOI: https://doi.org/10.2298/SARH240629082M

Figure 2. The most common forms of violence in four gynecological and obstetric
institutions with the most reports

Source: Mijatovi¢ M, Stankovic J, Sokovi¢-Krsmanovic . Treatment of women
in gynecological and obstetric institutions, Belgrade, 2022, 43.

gynecological-obstetric institutions was understood for
years as an individual problem, and not a systemic problem
that society has been facing for a long time.

Obstetrical violence violates not only the provisions
of the Constitution as the highest legal act of the state,
but also the entire legal framework that provides certain
guarantees and security to citizens, protecting concretely
defined values whose protection and security is a feature
of the modern state and society. At the beginning of the
work, the laws are listed, each of which in its domain pro-
vides valid guarantees to all citizens in the field of health
care, health insurance, rights and duties of patients and
general prohibition of discrimination, and in accordance
with these provisions, and support, among other things, to
women in the field of application of medical treatments in
order to protect women’s reproductive health.
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The provisions of the Family Law of the Republic of
Serbia, which stipulates that a woman can freely decide on
giving birth, and that mother and child enjoy special state
protection, are also key. The Family Law also stipulates
that everyone is obliged to be guided by the best interest
of the child in all activities concerning the child. The state
has the obligation to take all necessary measures to protect
the child from neglect. The state has an obligation to re-
spect, protect and promote the rights of the child [5]. The
provisions of the Family Law and Family Law, formulated
in this way, are the basis of the provisions of the Criminal
Code of the Republic of Serbia, which prescribes criminal
offenses against human health, criminal offenses against
sexual freedom, criminal offenses against the freedoms and
rights of man and citizen, and criminal offenses against
life and body, which protect, in in terms of the object of
criminal law protection, the right to mental and physical
health within the right to health care, sexual freedom, free-
dom and rights of man and citizen, and the life and body
of man, as values that are very often the object of injury or
endangerment by various actions, which are not they rarely
happen precisely in the sphere of exercising the right to
health care for children, pregnant women and mothers in
labor. It should be said that “every type of violence mani-
fests itself by injuring and jeopardizing first and foremost
safety and trusting relationships, and is characterized by
power and control over the victim” [22]. However, even
though the provisions of the criminal legislation in the
domain of criminal liability of persons responsible for the
commission of an offense which in a specific case may
have features of a criminal offense (which in each specific
case is assessed by the prosecution through the prelimi-
nary investigation procedure and investigation) cannot be
bypassed, it should be investigated that the protection of
the family, makes mother and child “primarily family law,
so here the criminal law protection is actually subsidiary,
i.e., it is resorted to only in those cases of attacks on the
stated values, when they cannot be adequately protected
by the norms of another branch of law” [23].

In accordance with what has been said, it should be
said that the laws properly, in accordance with the consti-
tutional norms, regulate the areas concerning the protec-
tion of women’s reproductive health, the life and health
of children and the rights of the family. It is essential to
draw conclusions from past experiences regarding the need
for proper enforcement of existing regulations, improved
communication and collaboration within gynecological-
obstetrical institutions, and more effective judicial actions.
Specifically, authorities should address the criminal liabili-
ty of individuals whose actions—or lack thereof—endanger
the health and lives of mothers and children, whether in
abstract terms or in concrete situations during pregnancy,
childbirth, and postpartum.
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CONCLUSION

Considering the various forms of violence and abuse, in-
cluding inhumane treatment of women before, during,
and after childbirth, it is important to emphasize several
critical points. Research from 2022 identified 16 distinct
forms of obstetric violence, with medical procedures often
performed in ways that cause unnecessary suffering and
pain. It is not uncommon for doctors to leave a patient in
labor for other, seemingly more pressing obligations, rais-
ing concerns about how well the next doctor is informed
about the patient’s condition. Obstetric violence is not an
isolated issue. Poor treatment by healthcare workers in
gynecological-obstetrical institutions extends beyond the
experiences of individual women who share their stories.
Public awareness must be raised to address this systemic
problem, as silence and tacit approval of inhumane treat-
ment, especially towards women in their most vulnerable
moments, will not lead to meaningful change. Let us be
reminded that the Law on Patients’ Rights [3] stipulates
that the exercise of patient rights is based on the partner-
ship of the patient as a recipient of health services and a
health worker, that is, a health associate as a provider of
health services. The partnership implies mutual trust and
respect between the patient and the healthcare worker,
i.e., the healthcare associate at all levels of healthcare, as
well as the rights and duties of partners in that relation-
ship. This law foresees a whole set of rights that patients
enjoy, among which are: the right to access to health care,
the right to information, the right to the quality of health
service provision, the right to patient safety, the right to
information, the right to free choice, the right to other
professional opinion, right to consent, and other rights.

It is necessary to systematically encourage the adequate
application of legal and by-laws governing this area, to
improve the treatment of pregnant women and mothers
in obstetrics and gynecological institutions, to protect
women’s reproductive health with dedication and proper
application of medical treatments, to treat women with re-
spect and understanding, to exclude acts of discrimination,
torture, inhumane and humiliating treatment, and provide
adequate and functional conditions for the stay of pregnant
women and mothers in labor in a gynecological-obstetrical
institution. In other words, it is necessary to systematically
approach the prevention of any form of obstetric violence,
with an adequate and legally prescribed approach to the
criminal liability of responsible persons in situations where
any form of violence from this sphere occurs.

Ethics: The authors declare that the article was written
according to ethical standards of the Serbian Archives of
Medicine as well as ethical standards of institutions for

each author involved.

Conflict of interest: None declared.

www.srpskiarhiv.rs

591



592

REFERENCES

1.

Constitution of the Republic of Serbia, Official Gazette of the RS,
no. 98/2006 and 115/2021, art. 68., par. 1., art. 24., par. 1., art. 63.,
par. 1, art. 66., par. 2.

Law on Health Care, Official Gazette of RS, no. 25/2019 and
92/2023 - authentic interpretation, art. 20-26.

Law on Patients’ Rights, Official Gazette of the RS, no. 45/2013 and
25/2019 - dr. law, art. 3., art. 6-31.

Law on Prohibition of Discrimination, Official Gazette of RS, no.
22/2009 and 52/2021, art. 4., par. 1., art. 2.

Family Law, Official Gazette of the RS, no. 18/2005, 72/2011 - dr.
law i 6/2015, art. 5., art. 6., par. 1-3.

Criminal Code, Official Gazette of the RS, no. 85/2005, 88/2005 -
amended, 107/2005 - amended, 72/2009, 111/2009, 121/2012,
104/2013, 108/2014, 94/2016 and 35/2019, art. 251., art. 253.
Sekuli¢ N. Culture of giving birth: Research on the issue

of violence against women during delivery. Sociologija.
2016;58(special edition):259-86. [DOI: 10.2298/SOC1651259S]
Folnegovi¢ Smalc V. Moralnost, postenje, pravednost ili Primum
non nocere. Nova prisutnost. 2007;5(2):245-56. (Serbian)

Velikj Stefanovska V, Stefanovska Petkovska M. Patient Satisfaction
in Outpatient Healthcare Services at Secondary Level vs. Tertiary
Level. Srp Arh Celok Lek. 2014;142(9-10):579-85.

[DOI: 10.2298/SARH1410579V] [PMID: 25518537]

10. Markovic VI, Obradovi¢ DD, Brkovi¢ RR, Gali¢ BM. Over-time

work of part-time health care professionals - case study of the
General Hospital of Valjevo. Srpski arhiv za celokupno lekarstvo.
2021;149(1-2):111-6. [DOI: 10.2298/SARH200706005M]
Bogunovi¢ N, Janji¢ M, Andelski H, Mededovic S. Moderna
medicinska etika. Zdravstvena zastita. 2013;42(2):16-22. (Serbian)

12. Savovi¢ M, Cviji¢ Lj, Vaci¢ N, Anti¢ A, Zlatanovi¢ Z. Medical ethics

and ethical norms. Medical Word. 2022;3(3):83-7.
[DOI: 10.5937/medrec2203083S]

13.  MollaW, Wudneh A, Tilahun R. Obstetric violence and associated

factors among women during facility-based childbirth at
Gedeo Zone, South Ethiopia. BMC Pregnancy and Childbirth.
2022;22(1):565. [DOI: 10.1186/512884-022-04895-6]

[PMID: 35836139]

14.  Jardim DMB, Modena CM. Obstetric violence in the daily

routine of care and its characteristics. Rev Lat Am Enfermagem.

Matijasevic¢ J. D. et al.

2018;26:€3069. [DOI: 10.1590/1518-8345.2450.3069]
[PMID:30517571]

15.  Williams CR, Jerez C, Klein K, Correa M, Belizan J, Cormick
G. Obstetric violence: a Latin American legal response to
mistreatment during childbirth. BJOG: An International Journal of
Obstetrics & Gynaecology. 2018;125(10):1208-11.

[DOI: 10.1111/1471-0528.15270] [PMID: 29727059]

16.  MenaTudela D, Iglesias Casés S, Gonzélez Chordd VM, Cervera
Gasch A, Andreu Pejé L, Valero Chilleron MJ. Obstetric violence in
Spain (part I): Women'’s perception and Interterritorial differences.
Int J Environ Res Public Health. 2020;17(21):7726.

[DOI: 10.3390/ijerph17217726] [PMID: 33105788]

17. Mijatovi¢ M, Stankovic J, Sokovi¢ Krsmanovic . Tretman zena u
ginekolosko-akuserskim ustanovama. Beograd, 2022. (Serbian)

18.  Births in Serbia: Women on cases of obstetric violence. 2024 [cited
2024 January 23]. Available from: https://www.bbc.com/serbian/
lat/srbija-68065697.

19. The autopsy of the baby Marica was completed: “Death occurred
due to a violent birth”. 2024 January [cited 2024 February 23].
Available from: https://nova.rs/vesti/drustvo/zavrsena-obdukcija-
bebe-porodilje-marice-smrt-je-nastupila-zbog-nasilnog-
porodjaja/.

20. The autopsy of the baby who died in the maternity hospital was
completed - the family from Sremska Mitrovica took over the
findings: “The death was due to a violent birth" 2024 January
[cited 2024 February 23]. Available from: https://www.blic.rs/vesti/
drustvo/zavrsena-obdukcija-bebe-marice-mihajlovic-evo-sta-
pise-u-nalazu/mvinhff.

21. Obstetric violence - an old problem of women in Serbia. 2021
April [cited 2024 May 5]. Available from: https://centarzamame.rs/
blog/2021/04/27/akusersko-nasilje-stara-boljka-zena-u-srbiji/.

22, Krstini¢ D, Vasiljkovi¢ J. Oblici nasilja u porodici. Pravo - teorija i
praksa. 2019;36(7-9):67-81. [DOI: 10.5937/ptp1907067K] (Serbian)

23. Matijasevi¢ Obradovi¢ J, Stefanovi¢ N. Nasilje u porodici u svetlu
Porodi¢nog zakona, Krivi¢nog zakonika i Zakona o sprecavanju
nasilja u porodici. Pravo - teorija i praksa. 2017;34(4-6):12-28.
[DOI: 10.5937/ptp1706013M] (Serbian)

MoganuTeTn 1 3aKOHCKM TPETMaH aKyLepcKor Hacusba y Peny6amnum Cpbuju

JeneHa [l. Matnjawesuh, fann6op M. Kpctunuh, bopucnas M. Fanuh, ejan C. Jlorapywuh, Henag K. brHrynau
YHuBep3uTeT puBpeaHa akagemuja, MpasHu GpakynTet 3a npuspepy 1 npasocyhe y Hosom Capy, Hosu Cag, Cpbuja

CAXKETAK

YBog/Lum Mpobnem akyluepckor Hacu/ba NpeAcTaB/ba pena-
TVBHO HOBY TeMy 1y 0611acTu MeanLMHe 1y obnacTu npasa.
Linrb papa je aHanm3a npobnema 1 npeanor peLletba Kako 6u
ce MoACTaK/a afeKBaTHa NPYMeHa HOPMAaTUBHOT OKBMpPA, NO-
60sbLLIa0 TPETMaH TPYAHULE 1 MOPOAWIbE Y MMHEKOMOLIKO-aKy-
LePCKUM YCTaHOBaMa, 3aLUTUTUIO PeNpPOAYKTMBHO 34paBibe
)KeHe, MOBPATUIIO MOBEPEHE, MOLITOBatbe 1 pasymMeBame y
Mehyco6HOj KOMYHVKaLMju 3paBCTBEHUX PafHMKa U TPYA-
HuLe/nopoaube.

Mertope Y papy je kopnwheHo BuLe HayYHUX MeToAa — AecK
NCTPaxnBame, AECKPUNTBHN METOA U aHanmn3a 1 CrHTe3a Jo-
CTyMNHe nMTepaType Kao 1 peneBaHTHUX CaonLuTeHa, HOPMaTHB-
HY METOZ, Te IOTNYKO NCTPaxmBarbe. Y UCTPaXXMBaYKoM aeny
paja nprMapaHx je MeTog CTyauje cilyyaja 1 aHanmuse akyLlepckor
Hacusba y npakcu. Ha Kpajy je n3BpLueHa dyHKLMOHaNHa aHanw3a.

DOI: https://doi.org/10.2298/SARH240629082M

Pesyntatn AHanun3om cTyauje cnyyaja u MOganmuTeTa akyLuep-
CKOT Hacu/ba y rMHEKOJOLLKO-aKyLepCcKMm yctaHoama y Cp-
61jn, Kao 1 aHaNM30M [10 Cafia CPOBefEeHNX UCTPaXMBatba,
UAEHTNGUKOBAHO je Yak 16 061Ka aKyLepCcKor Hacusba.
3akmyuak Tpeba cuctemcku noactahv agekBaTHy npumeHy
3aKOHCKUX 1 MOA3aKOHCKMX Npornuca Koju ypehyjy oBy obnacT,
no6osbLLATY TPETMaH TPYAHMLA U MOPOAMIbA Y TMHEKOSOLIKO-
-aKyLLIePCKMM yCTaHOBaMa, 3aLUTUTV PENPOLYKTUBHO 3[paBIbe
»eHa nocseheHolwhy, NPaBUIHOM NPUMEHOM MeANLIMHCKNX
TpeTMaHa, OfHOCUTM Ce MPeMa HMa Ca NOLUTOBaHbeM 1 pasy-
MeBatbeM, NCKIbYUUTN aKTe AUCKPUMIUHALM]E, MyYerba, HeXy-
MaHor 1 noHWxaBajyher noctynatba, 1 06e36ea1TY ageKkBaTHe
1 GyHKLMOHaHe ycnoBe 6opaBKka TPYAHMLAMa 1 nopogubama
Y TYIHEKOMOLLKO-aKyLLIePCKUM yCTaHOBaMa.

KrbyuHe peum: akyLiepcKo Hacuibe; penpofyKTUBHO 34paB/be
XeHe; nopoanLa; MopoanyHM 3aKoH; KpUBMYHM 3aKOHUK
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Gastrointestinal stromal tumor of the ileum - case
report of life-threatening bleeding
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'University Clinical Center of Serbia, Emergency Surgical Clinic, Belgrade, Serbia;
2University of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction Gastrointestinal stromal tumor (GIST) is relatively rare neoplasm and according to data in
the literature, makes up less than 1% of all tumors of the gastrointestinal tract with the most frequent
incidence in the sixth decade of life. The development and discovery of new molecular, biochemical
and immunohistochemical methods contributed significantly to the successful identification and bet-
ter understanding of this type of neoplasm. The most common localization of GIST is stomach, causing
merely discomfort and occasional pain in the abdomen as the only complaint.

Case Outline Our patient, a 71-year-old male, came for an outpatient surgical examination due to gas-
trointestinal bleeding and low hemoglobin values in laboratory findings. We conducted the endoscopic
examination of the upper parts of the digestive tract; there were neither active nor old signs of gastroin-
testinal bleeding. The patient underwent an ultrasound examination and then a computed tomography
(CT) of the abdomen. CT scan showed tumor mass in the lower parts of abdominal cavity, highly suspi-
cious for GIST of small intestine (ileum). The patient underwent emergency surgery, with the resection
of bleeding tumor and creation of primary anastomosis. The patient recovered well from the surgery
and was discharged home in good general condition.

Conclusion The goal of surgery is to achieve an optimal resection line RO with an intact pseudocapsule of
the tumor. Postoperative adjuvant therapy with imatinib is indicated in certain cases, in order to ensure
the most favorable clinical and oncological outcome.

Keywords: emergency surgery; GIST; ileum; bleeding; imatinib

INTRODUCTION

Gastrointestinal stromal tumor (GIST) is a
relatively rare neoplasm. According to the data
in literature, it makes up less than 1% of all
tumors of the gastrointestinal tract, with the
most frequent incidence in the sixth decade of
life [1, 2]. The development and discovery of
new molecular, biochemical, and immunohis-
tochemical methods contributed significantly
to the successful identification and better un-
derstanding of this type of neoplasms [2, 3].
The paradigm shift related to this type of tumor
has occurred in the last two decades, meaning
that GISTs are now considered as mesenchymal
tumors with predictable behavior and outcome
in treatment. The change of name occurred as
well, replacing old one such as leiomyoma,
schwannoma, and leiomyosarcoma in patho-
logical nomenclature [4]. The name was first
coined in 1983 for a special set of mesenchy-
mal tumors of the gastrointestinal tract that
do not have ultrastructural and immunohis-
tochemical characteristics of smooth muscle
differentiation. In 1998, it was proven that the
true precursor of these tumors is a pluripotent
mesenchymal stem cell predefined to differ-
entiate into an interstitial Cajal “pacemaker”
cell, responsible for initiating and coordinating
the motility of the digestive tract. The turning

point in the identification of GIST as a unique
clinical entity is certainly represented by the
discovery of the role of c-kit proto-oncogene
mutation in these tumors. Following that dis-
covery, targeted molecular adjuvant and neoad-
juvant therapy with thyroxine kinase inhibitors
such as imatinib was established in standard
treatment protocols and daily clinical practice
[5]. GISTs may occur along the entire digestive
tract, from the esophagus to the rectum, but
generally remain undiagnosed, causing discom-
fort and occasional abdominal pain as the only
complaint reported by the patients [6, 7]. The
stomach represents the most common localiza-
tion of GIST described in the literature. The
other parts of digestive tube are recorded less,
often as sporadic cases and therefore represent
a curiosity in clinical practice [7, 8]. According
to the previous data in literature, the crucial
moment occurs when the tumor exceeds 4 cm
in diameter which could be manifested as an
urgent condition in abdominal surgery. That
implies abundant gastrointestinal bleeding (due
to necrosis of the wall of the hollow organ),
intestinal obstruction or perforation (usually in
the small intestine as the primary site of tumor
localization) [4, 5]. Due to its localization, espe-
cially in the case of the small intestine, as well
as the possibility of extraluminal growth, this
type of neoplasm may be difficult to detect with
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Figure 2. The blue arrow indicates tumor mass in the distal ileum in
close relation to the caecum and the right external iliac artery, without
radiological signs of infiltration

Figure 3. Specimen obtained after the resection showing the signs
of bleeding

routine endoscopic examination of the digestive tract [9].
This could be the main reason why it is one of the most dif-
ficult causes of gastrointestinal bleeding to detect in emer-
gency setting. Therefore, computed tomography (CT) scan
of the abdomen and angiography are sometimes needed
in order to verify the tumor and exact site of bleeding [7].

In our case report, we will refer to a GIST of the ileum,
which manifested as severe and life-threatening gastroin-
testinal bleeding.

CASE REPORT

Our patient, a 71-year-old male, came for an outpatient
surgical examination, for the first time due to black col-
ored stools and a hemoglobin value of 120 g/L (ref. value
138-175 g/L) in laboratory findings. The patient was ex-
amined by the surgeon and referred to a gastroenterologist.
There were neither active nor old signs of gastrointestinal
bleeding detected on endoscopy of the upper digestive
tract. The patient reported that he sporadically took iron
supplementation, but did not consume food that would

‘ DOI: https://doi.org/10.2298/SARH240606093B

Figure 4. Extraluminal tumor mass of small intestine (ileum)

cause pseudomelaena. There was no previous excessive
intake of non-steroidal anti-inflammatory drugs, antico-
agulant nor antiplatelet therapy. After the examination, he
was discharged home with the prescription of proton pump
blockers and advice to undergo an elective colonoscopy.

The patient came back later to the Clinic for Emergency
Surgery for another outpatient examination due to the
persistence of black stools, now with admixtures of fresh
blood and with hemoglobin values of 98 g/L in laboratory
analyses. We decided to repeat the ultrasound examination
of the abdomen. Radiology reported the exophytic mass
of the distal ileum with a diameter of 46 x 32 mm, highly
suspicious of a GIST.

The patient was admitted to the hospital and CT scan of
the abdomen was performed. Radiology reported an exo-
phytic, hyperdense tumor mass in the distal ileum, mea-
suring about 43 x 49 x 52 mm in diameter, which could
correspond to GIST (Figure 1). The mass was described as
being in close relation to the caecum and the right external
iliac artery, without radiological signs of infiltration. A
smaller amount of free fluid (up to 25 mm thick) was also
verified in the rectovesical pouch (Figure 2).
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Gastrointestinal stromal tumor of the ileum - case report of life-threatening bleeding

The patient underwent emergency surgery, due to the
bleeding exophytic tumor mass of the distal ileum (with
hemoglobin value of 63 g/L on admission) (Figure 3). We
performed medial laparotomy with the exploration of ab-
dominal cavity. In the further course of the operation, we
made resection of small bowel with the tumor in the length
of 10 cm. The procedure was followed by creation of hand-
sewn end-to-end ileo-ileal anastomosis, in conventional
two layers. The part of resected ileum with the tumor was
sent to further histopathological analysis (Figure 4).

The patient recovered well from the surgery and was
discharged in good general condition, five days after the
surgery. The histopathological findings showed mesenchy-
mal tumor of the ileum. Additional immunohistochemical
analysis revealed that it was a “low risk” GIST of the ileum,
with moderate metastatic potential and a 24% risk of pro-
gression. According to the TNM classification, the tumor
was classified as pTNM 8: G-1; T3 Nx Mx.

Further clinical follow-up of the patient was conducted.
The patient was referred to the Oncology Council, whose
decision was to continue with regular checkups. The rea-
son for that kind of decision was the absence of rest/recur-
rence of the disease or signs of secondary dissemination
on postoperative CT scan. Laboratory findings (including
conventional tumor markers for the of digestive tract) were
also within the reference values.

We obtained verbal and signed consent of the patients
to publish the case report. All procedures performed
were in accordance with the 1964 Helsinki declaration
and its later amendments.

DISCUSSION

In the case of GIST which clinically presents as acute and
massive gastrointestinal bleeding, emergency surgery rep-
resents the most adequate form of treatment. The goal of
surgery is to achieve the RO line of resection with an intact
pseudocapsule of the tumor. This scenario, if implemented
on time, ensures the best oncological outcome for the pa-
tient. [8]. According to available data from the literature,
these tumors do not show a potential to give metastases to
regional lymph nodes and therefore do not make lymph-
adenectomy necessary [7].

Data available from the literature show that tumors of
the small intestine make up only 5% of all tumors of the
gastrointestinal tract [10]. The small intestine and ileum in
this particular case, stands for the rarest location of GIST
[11]. GISTs occur in a slightly higher percentage in males,
usually in their sixth decade of life. Those patients could
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be referred to emergency department due to hematochezia
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values in laboratory analyses. Therefore, the above men-
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[aCTPOMHTECTUHANHM CTPOMA/THU TYMOP MIeyMa — NPUKA3 CNyyaja }KUBOTHO

yrpoxasajyher KpBapema

[Jywat bpkuh', 3natnéop Nlonuap'?, Oywan Muuunh'> 3natko Mepuwnh'2, Masne Mperopuh'?
'YHUBep3nTeTCKN KNMHNUYKY LeHTap Cpbuje, KnuHnka 3a ypreHTHy xupyprujy, beorpag, Cpbuja;

2Ynueepautet y beorpapy, MegnunHcku akyntert, beorpag, Cpbuja

CAXETAK

YBop [acTponHTecTHanHU ctpomanHu tymopm (TUCT) pe-
NaTVMBHO Cy PETKM 1 Mpema nogauuma 13 nutepatype YnHe
Matbe of 1% CBMX Tymopa racTPOMHTECTUHANHOTN TPaKTa, ca
Hajuelwhom MHLMAEHLMjOM Y LeCToj feLleHnjy K1BoTa. Pa3Boj
1 OTKpUBatbe HOBVX MOMIEKYNapHUX, BUOXEMUjCKIX 1 UMYHO-
XMCTOXEMMjCKUX METOAA 3HaYajHO Cy AOMPUHENY YCMELIHOj
naeHTUdMKaLmju 1 6orbem pasymeBatby OBE BPCTE HEOMIA3MU.
Hajuewha nokanusaumja NMCT-a je xenypaL, AOK Cy HeNaroa-
HOCT 11 MoBpemMeHU 6051081 y TpOYXy YecTo jeanHe Terobe Koje
60necH1LM HaBOAE.

Mpukas cnyyaja Haw nayunjeHT, Mmywwkapay ctap 71 roguHy,
[OLLAO je Ha nperner ca HACKMM BPeAHOCTIMA XeMornobrHa
y nabopaTopujcknm aHanr3ama 1 360r CyMHe Ha racTpouHTe-
CTUHANHO KpBapetbe. Ypaauam CMo eHAO0CKOMNCKM Npernes rop-
tblIX MaPTja AUreCTUBHOT TPaKTa; HWje 6110 3HaKoBa aKTUBHOT

DOI: https://doi.org/10.2298/SARH240606093B

HUTW CTapOr raCTPOVHTECTUHANHOT KpBapetba. MauunjeHTy cy
VIHAVKOBAHW yNTPa3ByYHW NPersies 1 NOTOM KOMMjyTepri30BaHa
Tomorpaduja abaoMeHa, Koja je nokasana TyMOPCKy Macy y Ao-
HUM enoBMMa TPOYLUHE Jyrnibe, Ca BUCOKUM CTENEHOM CyMHe
Ha T'MCT TaHKor upeBa (uneyma). MaumjeHT je XUTHO oneprcaH,
Kapa je ypaheHa pecekuuja KpBapeher Tymopa ca npriMapHOM
aHacTomo3oM. ONTMManHo ce onopasuo o onepavuje 1 oTny-
WTeH je Kyhn y [O6pOM OMLITEM CTakby.

3akspyuak Linmb xupypruje je noctusare onTrManHe pecek-
LoHe nuHuje — RO ca MHTaKTHOM NceyfoKancyaom Tymopa.
Y oppeheHum cnyyajeBrma notpebHa je moctonepaTmBHa af-
jyBaHTHa Tepanuja MMaT1HNOOM, Kako 6v ce 06e36eamMo WTo
MOBOJbHUjU KNMHUYKM 1 OHKOMOLLKM UCXOA.

KrbyuHe peun: ypreHtHa xupypruja; [NCT; nneym; KpBapeme;
UMaTUHNG
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Torsion of the undescended testis in a healthy adult

male

Ivan Levakov, Stevan Stojanovi¢, Jovo Bogdanovi¢, Dimitrije Jeremi¢, Sasa Vojinov

Clinical Center of Vojvodina, Clinic of Urology, Novi Sad, Serbia;
University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia

SUMMARY

Introduction Torsion of undescended testis (UDT) in adults is rare, with only several published cases so

far, and represents a urological emergency.

Case outlines We present a case of UDT torsion in 31-year-old, otherwise healthy, man who had right-
side inguinal pain for six hours before he was admitted to hospital. Swelling was palpable in the area
of the right groin region. The diagnosis was established based on Doppler ultrasound and exploratory
surgery findings. A right-sided orchiectomy was performed. According to the available data, there are

no published cases on this topic in the region.

Conclusion Although torsion of the UDT is a rare condition, it must be considered when symptoms of
abdominal pain or swelling and pain in the groin region occur. Orchiectomy is suggested.

Keywords: UDT; torsion; orchiectomy

INTRODUCTION

Testicular torsion represents a urological emer-
gency. Torsion of an undescended testis (UDT)
is unlikely after the first year of life, with only
several reports in adults. Orchiectomy is sug-
gested, especially in adult cases. In this article,
we present a case of undescended testis torsion
in a 31-year-old, otherwise healthy adult.

CASE REPORT

A 3l-year-old patient was presented to the
Emergency Center due to a sudden onset of
pain in the right groin region that had lasted
six hours before the patient’s arrival at the
hospital. He did not suffer from any acute or
chronic diseases. The family history was nega-
tive for congenital deformities and defects. The
patient reported having two healthy children.

A clinical examination revealed a tender
palpable mass in the right groin. The skin
above mass was without signs of redness and
elevated temperature (Figure 1). The right tes-
ticle was not palpable in the scrotum. Doppler
ultrasonography of the scrotum, testicles, and
abdomen revealed a hypoechoic ovoid mass
in the right groin, measuring 2.7 x 1 cm, with
no visible color Doppler signal. One enlarged
lymph node measuring 1 cm was identified
in the immediate vicinity of the hypoechoic
mass.

Laboratory findings were normal, except
slightly elevated white blood cells count
(12.2 x 10°/L) and blood glucose 6.6 mmol/L
(NV 4-5.9 mmol/L). Tumor markers serum
levels were within range limits.

Based on the clinical examination and ad-
ditional diagnostics mentioned above, im-
mediate surgical exploration was indicated.
The right groin was exposed through ingui-
nal incision (Figure 2). The hypotrophic right
side cryptorchid testicle was livid due to a 180°
torsion of the seminal cord. A right-sided or-
chiectomy was performed. Cefuroxime 2 g/
24 hours iv., nadroparin calcium 0.3 ml / 24
hours s.c., pantoprazole 40 mg / 24 h p.o., as
well as symptomatic analgesic therapy, were
administered during the postoperative course.
The patient was discharged on postoperative
day 2. The pathohistological examination con-
firmed hemorrhagic infarction of the testicle,
suggesting testicular torsion.

All procedures performed involving human
participants were in accordance with the ethi-
cal standards of the institutional and/or na-
tional research committee and with the 1964
Helsinki declaration and its later amendments
or comparable ethical standards. Written
consent to publish all shown material was ob-
tained from the patient.

DISCUSSION

Testicular torsion is one of the most com-
mon urological emergencies, which is mis-
diagnosed in 20% of cases among adults [1,
2]. The incidence of UDT torsion is unknown
[3]. UDT torsion can mimic acute abdomen,
strangulated inguinal hernia, and inguinal
lymphadenitis [2, 4]. Generally, 70% of UDT
are palpable. Non-palpable testicles can be
found in the inguinal-scrotal area in 30% and
55% of cases, respectively. Vanishing or absent
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Figure 1. A clinical inspection - swell of the right groin
region

testicle is found in 15% of patients [5, 6]. Both testicles are
absent in 3-5% of cases [7]. Mechanism of UDT torsion
is unclear, with two possible theories proposed. The first
theory proposes that abnormal contractions or spasms of
the cremasteric mucles cause spermatic cord torsion, as in
patients with spastic neuromuscular diseases [4, 8, 9]. The
second theory proposes that the size of the undescended
testis is associated with the risk of UDT torsion, as in as-
sociation with testicular tumors [4, 10, 11].

The clinical symptoms of UDT torsion are nonspecific,
including abdominal and groin pain, sometimes vomiting
and poor oral intake [4].

Ultrasound with color Doppler is the most common
imaging modality [12]. CT, MRI, and scintigraphy are
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Figure 2. Surgical exploration of the right inguinal re-
gion - inguinal approach

not widely used [12, 7]. One of three cases treated with
exploration-detortion resulted in testicular ischemia [13].
Orchiectomy is suggested, especially in adult cases, since
salvage rates in UDT are less than 10% [4].

In adults, even as a rare occasion, UDT torsion could
be the cause of sudden abdominal pain, swelling, nau-
sea, and vomiting. Proper history, physical examination
of scrotum following ultrasound examination is to be
performed in every case of UDT. Surgical exploration is
obligatory. Orchiectomy is suggested, especially in adult
cases having normal contralateral testicle.
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Rare torsion of testis

Top3uja HecnywTeHOr TECTUCA KOA 340aBOr 04PAC/Or MyLLKapL,a

VBaH JleBakos, CteBaH CrojaHoBuh, JoBo borgaHosuh, Qumntpuje Jepemnh, Cawwa BojuHoB
KnuHnukn ueHTap BojsogunHe, Knuhika 3a yponorujy, Hosu Cag, Cpbuja;

Ynusep3utet y Hosom Cagy, MeguuuHcku daxyntet, Hosn Cag, Cpbuja

CAMETAK

YBopg Top3uja HecnyLITEHOT TeCTUCa KOA OAPaciKX je peTka, ca
CamO HEKOJMKO 06jaB/beHUX CllyyajeBa A0 CaAa, U MpeacTaB/ba
YPreHTHO CTatbe Y Yponoruju.

Mpukas 6onecHuKa lNpriKasyjemo cnyyaj Top3mje HecnyLTeHOr
TecTrCa Kof 34paBor MyLuKapLa ctapor 31 rogvHy, Koju je npu-
M/beH Yy 60/IHULY 360 AeCHOCTPaAHOT NHIBUHANHOT 6ona Koju je
Tpajao LecT catu Npeg npuvjem. buna je npucyTHa nannabunHa
TymedaKumja y npefeny AecHe npenoHcke peruje. [injarHosa je
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nocTaB/beHa y3 nomoh gonnep ynTpasByka v eKCrIopaTUBHe
xupypruje. HaunteHa je gecHocTpaHa opxuektomuja. Mpema
[OCTYMHVM NoJauuma, A0 cafa Huje 6uno objaB/ibeHNX cyya-
jeBa Ha OBy TeMy Y pervioHy.

3akspyyak Mako je Top3uja HecnyLITEHOr TeCTrCa U3y3eTHO
PEeTKO CTarbe KOA 0fpacivx, Mopa ce uMaTu y By Kaja ce jaBe
CUMMTOMY abLOMUHANHOT 6ONa WK OTHLIaHE 1 601 NPEMOHCKE
peruje. OpxmeKkTomuja je meTopa n3bopa.

KrbyuHe peun: HecnyLwTeHn TeCTUC; TOP3Wja; OpXMEKTOMYja
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Effective local treatment of necrotizing fasciitis using
a chlorine solution obtained by electrolysis

Predrag T. Kovacevi¢

University Clinical Center of Nis, Faculty of Medicine, Clinic for Plastic and Reconstructive Surgery, Nis,
Serbia

SUMMARY

Introduction Severe surgical wound infection as necrotizing fasciitis is one of the leading causes of death
in the postoperative period. Large wounds affecting the skin and soft tissues are a particular problem,
as such wounds are difficult to heal, especially in immunocompromised patients. Local treatment is
important, and different antiseptics are in clinical use.

Case outline A 45-year-old woman with terminal kidney failure, with hypothyroidism and iodine allergy
was admitted to the hospital with multiple abscess formation in the abdominal wall. After the first sur-
gery, necrotic fasciitis and sepsis were diagnosed. Complete parenteral therapy, including antibiotics,
other supportive therapy, and hemodialysis was performed. Successive debridement and local treatment
with chlorine solution obtained by electrolysis as irrigation solution and wet wound dressing used daily
lead to complete healing. Delayed wound closure was performed. She was discharged in good general
condition, and the wound was healed completely.

Conclusion The application of a chlorine solution obtained by electrolysis (Aqualor H 200, SIGMA DOO,
Kula, Serbia) in a concentration of 0.2 mg/| is effective for local treatment of wounds by washing and
applying wet dressing in the wound on skin and soft tissue, especially necrotizing fasciitis as wound
with mixed bacterial infection.

Keywords: antiseptics; electrolysis; chlorine-based antiseptic; wound infection; necrotizing fasciitis
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INTRODUCTION

Surgical wound infection is one of the leading
causes of death in the postoperative period.
In developed countries, surgical site infection
occurs in 16% of patients receiving hospital
treatment and 38% of all surgical patients [1].
The bacterial burden in the wound can lead to
infection, subclinical, or clinically evident and
this continuous process of the inflammation in
the wound is divided into five stages:

1. Contamination

2. Colonization

3. Local infection

4. Spread of infection beyond 2 cm from the

edge of the wound or to regional lymph
nodes.

5. Systemic infection - sepsis [1-4].

The treatment of each wound must be indi-
vidual (holistic), adequate, and continuous in
order to ensure the goal of healing, in a clinical
and economic point of view [5]. Hemodialysis
patients belong to the group of immunocom-
promised patients. Infections in those pa-
tients could have a fatal course. Large wounds
with necrotizing fasciitis are difficult to heal.
Targeted antibiotic therapy is mandatory ac-
cording to the findings of the wound swab, and
local treatment of the wound has key impor-
tance. Various antiseptic solutions are used for
wound washing as iodine solution or solution
of boric acid 3%. Sodium hypochlorite solution

has been used for wound treatment known as
Dakin’s solution used in the First World War [6].

An electrolytic solution of sodium chloride
contains hypochlorite, which is formed when an
aqueous solution of sodium chloride is subject-
ed to the action of current. The concentration
of chlorine oxidants in that solution is sufficient
as an antiseptic and acts on a large number of
microorganisms. Hypochlorite is identified as
an endogenous substance in the human cells. It
is produced by leukocytes in open wound on the
skin [7]. There are a number of advantages of
antiseptics based on chlorine oxidants:

1. Hypochlorous acid (HOCI) can be applied

to the skin.

2. HOCI produced by leukocytes is the first
line of defense against microorganisms
in oxidative stress that converts O, into
H,0,. and it reacts with the chlorine ion
CI from the cells to form HOCL

3.0.05% HOCI is used to treat atopic der-
matitis.

4. HOCl is bactericidal for most microor-
ganisms [8].

Active chlorine released by electrolysis from
sodium chloride is molecular chlorine CL,.
Molecular chlorine is rapidly hydrolyzed into
anumber of different chlorine compounds: hy-
pochlorous acid (HOCI), chloride ions Cl" and
hypochlorite ion (OCI') (Figure 1) [8].

By contacting the electrolytic solution with
the wound, the pH of the solution is lowered,
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Figure 1. The ratio of hypochlorous acid and hypochlorous ion de-
pending on the pH of the electrolytic sodium hypochlorite solution

releasing hypochlorous acid, NaClO, OCI- ion, which all
have a bactericidal effect [9]. That highlight the special
advantage of applying chlorine solution due to its low
price [10]. Wound healing is a complex morphological and
pathophysiological process that is influenced by a number
of factors, such as the degree of tissue damage, the strains
of bacteria present in the wound, the intensity of the in-
flammatory process, the capacity for tissue regeneration,
the general state of health and the presence of accompany-
ing diseases [3].

Chlorine solutions obtained by electrolysis have a
high necrolytic activity, antimicrobial, and local immu-
nomodulatory effect. It has an effect on gram-positive
and gram-negative microorganisms, including muti-re-
sistant microorganisms, and also exhibits fungicidal ef-
fects [11, 12]. For difficult-to-heal wounds with biofilm
formation, hypochlorous acid is recommended [11, 13].
Hypochlorous acid solution has low cytotoxicity [13]. In
the study conducted by Serena et al. [14], 82% of wounds
that are difficult to heal were found to be contaminated
with different microorganisms. Despite a series of proven
facts about the effect of various antiseptics in vitro and
in experiments, a more extensive clinical examination of
the effectiveness of antiseptic solutions in clinical stud-
ies is necessary, especially for wounds that are difficult
to heal [14]. One of such infections is necrotic fasciitis,
which is presented in this paper. The aim of the work is
to demonstrate the effectiveness of the chlorine solution
obtained with electrolysis (Aqualor H200, SIGMA, DOO,
Kula, Serbia) for the treatment of deep infected wounds.

This research was approved by the Ethical Committee
of the University Clinic Center of Ni§, Serbia, no. 39906/3
dated on December 22, 2023, and written consent form
was obtained from the patient.

CASE REPORT

A 45-year-old female patient has been on a hemodialysis
program for five years due to end-stage renal failure. She
suffers from hypothyroidism and is allergic to iodine.
She was admitted due to multiple subcutaneous abscess-
es of the abdominal wall. In the first surgery, excision of
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Figure 2. Wound condition after initial excision; the wound was
opened and successive necrotomies were performed

Figure 3. Necrotizing fasciitis of the anterior abdominal wall after
multiple necrectomies and placement of sutures

Figure 4. The wound is completely closed

the skin and subcutaneous tissue was performed, and the
wound was closed (Figure 2).

In the postoperative course, antibiotics were ad-
ministered according to biogram. In the first swab,
Staphylococcus aureus was isolated. Biochemical param-
eters were corrected in accordance with the laboratory
results. Wound dehiscence occurs and necrotic fasciitis
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Figure 5. Definitive result after removal of suture material

is noted on the anterior abdominal wall. Staphylococcus
aureus, Proteus mirabiliss, Pseudomonas aeruginosa and
Enterococcus faecalis were isolated in wound swabs. The
patient was transferred to the intensive care unit with de-
veloped sepsis.

The wound extends transversely across the entire hypo-
gastrium. Infection with Proteus mirabilis, Pseudomonas ae-
ruginosa and Enterococcus faecium was recorded. Clinically,
there is a biofilm and pyogenic membrane on the wound
without signs of granulation tissue formation. Further,
Proteus mirabiliss, Corynebacterium and Pseudomonas
aeruginosa are proven in wound. The parameters of sep-
sis were elevated, reaching very high values (white blood
cells 30 x 10°/L, C-reactive protein 248.1 mg/L and pro-
calcitonin 99 ng/L). The wound is treated daily, successive
necrectomies are performed and generous washing with a
chlorine solution obtained by electrolysis. Strips soaked in
chlorine solution remain in the wound (moist dressing).
The wound shows abundant purulent discharge and has
an unpleasant odor. Signs of wound secretion are progres-
sively reduced. After two weeks, granulations appeared on
the walls of the wound. Additional necrectomy of devital-
ized tissue was performed. Temporary sutures were placed
(Figure 3 and 4).

Wound was gradually sutured. The general condition
has stabilized. Throughout the hospital stay, caloric intake
was corrected after each dialysis, which significantly im-
proved wound healing capacity.

On discharge, the wound was completely healed and
the patient was discharged (Figure 5).

DISCUSSION

Treatment of severe infections of the skin and subcutane-
ous tissue is a great challenge even in the modern era.
Necrotic fasciitis with mixed bacterial colonization was
particularly notable [15]. The most common causative
agents are Staphylococcus aureus and methicillin-resistant
Staphylococcus aureus [16]. Colonization of Staphylococcus
aureus, Proteus mirabiliss, Pseudomonas aeruginosa and
Enterococcus faecalis was found in this patient. Adequate
local treatment of that wound is particularly important.

‘ DOI: https://doi.org/10.2298/SARH240921083K
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Although most antiseptics were introduced a long time
ago, their importance is relevant nowadays, as iodine solu-
tion, hydrogen peroxide, boric-acid solution and chlorine
antiseptics. The treatment of immunocompromised pa-
tients receiving hemodialysis, patients receiving chronic
corticosteroid therapy, or diabetic patients is particularly
specific. Wound healing is a very complex process. The
phases of healing are hemostasis, inflammation, prolif-
eration and the remodeling phase. Wound healing is also
influenced by the systemic factors as the state of nutrition,
hypoxia, infection, immunosuppression, chronic diseases,
the age of the patient, and genetic factors [16]. The patient
presented in this paper suffers from hypothyroidism and
terminal renal failure and has a proven allergy to iodine.
In the wound, active chlorine solution containing chlorine,
hypochlorite ion and hypochlorous acid, disrupt cellular
homeostasis by acting on the dissolution of the biofilm
formed by Pseudomonas. Although some authors state that
the effect of chlorine preparations on breaking biofilms
in in vivo and clinical studies has not yet been clarified
[16], in our patient, biofilm was present, without signs of
granulation tissue formation and Pseudomonas aeruginosa
infection present. During treatment with restricted de-
bridement, washing the wound and applying wet bandages
with chlorine, the biofilm was effectively removed.

The effectiveness of chlorine preparations for local
wound treatment has been shown to be significant in re-
ducing bacterial burden of the wound and accelerating
the healing [16]. Chlorine produced by electrolysis has
beneficial effects on the healing of infected wounds. The
pH of the wound environment is of great importance in the
control of wound healing by increasing antimicrobial activ-
ity, modulating the activities of proteases, of which matrix
metalloproteases and tissue inhibitors of metalloproteases
are significant, reducing the toxicity of bacterial products
and accelerating epithelialization and angiogenesis [17].
Acidified electrolytic water is a synonym for chlorine
solution obtained by electrolysis. It is effective in inacti-
vating microorganisms, and Dunnill et al. [18] proved its
effectiveness on Staphylococcus aureus and Pseudomonas
aeruginosa. The immune response and the response to
oxidative stress in wound healing, which is shortened by
the effect of acidified water, were also investigated. During
wound healing, a certain amount of reactive oxygen spe-
cies (ROS) is produced, which plays a significant role in
normal wound healing by affecting phagocytosis processes
or are secondary messengers in immune cells and regulate
angiogenesis. [18]. Free radicals oxidize chemical groups
containing nitrogen and sulfur on the surface of the bacte-
rial cell and thus block membrane functions [19, 20, 21].
The chlorine solution obtained by electrolysis can be used
as an antiseptic solution both for washing wounds and as
a wet wound dressing. The price is very low, and its effec-
tiveness is proven, so the price-efficiency ratio is extremely
favorable. In several clinical studies, it has been proven that
0.05% sodium hypochlorite electrolytic solution shows safe
effects in the treatment of infected skin wounds and can be
recommended as the agent of first choice for wound treat-
ment [12]. The application of a chlorine solution obtained

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):600-604
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by electrolysis (Aqualor H 200, SIGMA DOO) in a con-
centration of 0.02 mg/dl is effective for local treatment of
wounds (washing and wet dressing), especially for wound
with mixed bacterial infection. Treatment with chlorine
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EduKacaH noKanHM TpeTMaH HeKpoTusupajyher dpacummuTica pacTBOPoM Xa0pa

AobujeHor enekTponusom
Mpepnpar T. Kopauesuh

YHUBEP3UTETCKM KNNHNYKN LeHTap Huw, MegnumHcki dakynteT, KnuHUKa 3a nnacTuyHy 1 peKOHCTPYKTUBHY Xmpyprujy, Huw, Cp6buja

CAXETAK

YBog Telka nHbeKUmja XrpypLIKe paHe, Kao LTO je HeKpo-
T3npajyhu dacummtic, jepaH je on Bogehix y3poka CMpTHUX
ncxopa y noctornepatmsHom nepuogy. OncexxHe paHe Koje 3a-
XBaTajy KOXy 1 MeKa TK/Ba Cy 3HauajaH npobnem, nocebHo paHe
Koje TeLLKOo 3apacTajy Koj MMyHOKOMMPOMUTOBaHMX 60NeCHKa.
MocebHO je BaXkaH IOKaNHN TPETMaH MPYIMEHOM Pa3fINYMTIX
AQHTUCENTUYHMX PacTBOPA Y KIIMHWNYKO]j NPaKCy.

Mpukas cnyyaja bonecHnua ctapa 45 rognHa Koja vma Tepmu-
HanHy 6y6pexHy cnabocT, XMNoTYPouAn3am v aneprujy Ha jog
npUMbeHa je y 6onHuLy 36or MynTUnavx ancueca y TpoywHom
3uay. Mocne npse onepavyje AnjarHOCTUKOBAHN Cy HEKPOTU3N-
pajyhu dacumutic n cenca. MprverseHa je KOMMIeTHa NapeHTe-
panHa Tepanuja ykrbyuyjyhn aHTMbnoTrKe 1 Apyry CynopTmBHy
Tepanujy 1 paheHe cy xemogujanuze. CBakogHeBHO Cy paheHu

DOI: https://doi.org/10.2298/SARH240921083K

cepwija febpramaHa 1 oKanH1 TPETMaH paHe NCnmparem pa-
CTBOPOM XJI0pa [06VjeHV M eNEKTPOSIM30M 1 NMPUMEHOM Bha-
XKHOT 3aBOja Ca ra3ama HaTorn/beEHUM OBUM aHTUCEMTUKOM, CBe
B0 MOTMNYHOT 3apacTakba paHe. PaHa je cekyHAapHO CyTypripaHa.
BonecHuua je otnywTeHa Kyhu y O6pom orwuTem CTakby, a paHa
je notnyHo 3apacna.

3aksbyuyak [priMeHa pacTBOpa XJ1I0pa AOOMjeHOT eNeKTPoNK-
3om (Aqualor H 200, CATMA LIOO, Kyna, Cpbuja) y KoHLeHTpaLu-
jn 0,2 mg/l edukacHa je 3a noKanHy TPETMaH paHa McnMparem
1 MPVMMEHOM BNIaXKHOT 3aBOja Ha PaH Ha KOXW 1 NMOTKOXHOM
TKMBY, NOCEOHO 3a HeKpoTM3Upajyhu dacummnTic, Kao paHe ca
MELLOBUTOM 6aKTEPUjCKOM NHPEKLIMjOM.

KibyuHe peun: enekTponu3a; XJIopHU aHTMCenTULW; nHbeKumja
paHe; HEKPOTUYHM GacLUnTIC
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Spinal muscular atrophy and acute lymphoblastic
leukemia = is it just a coincidence?

Kristina Jovanovi¢, Jovana Dimi¢', Milo$ Brkusanin?, Dejan Nikoli¢'?, Dejan Skori¢’

'University Children’s Hospital, Belgrade, Serbia;
2University of Belgrade, Faculty of Biology, Centre for Human Molecular Genetics, Belgrade, Serbia;
SUniversity of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction Spinal muscular atrophy (SMA) and acute lymphoblastic leukemia (ALL) are rare diseases,
with usual onset in childhood. To date, no cases have been reported where these conditions co-exist in
one patient. Nusinersen has not been used concurrently with chemotherapy for ALL in children. The aim
of the paper is to present two patients with two rare diseases and the results of their therapy.
Outlines of cases We describe two patients diagnosed with SMA and ALL. The first patient received
nusinersen, while the second did not receive SMA treatment. ALL in both patients was successfully cured
by the appropriate treatment protocol. In the first patient, nusinersen was temporarily discontinued but
restarted during the maintenance phase of chemotherapy. The chemotherapy regimen in the first patient
was modified during the maintenance of ALL treatment.

Conclusion The concomitant use of nusinersen and chemotherapy for ALL in our first case was safe,
demonstrating good efficacy and tolerance without significant interactions or adverse events. We consider
the occurrence of ALL and SMA in our both patients to be just coincidental; however, further research is

needed to clarify many dilemmas about potential connections between these two rare diseases.
Keywords: rare disease; nusinersen; chemotherapy; concomitant

INTRODUCTION

Spinal muscular atrophy (SMA) is a rare neu-
rodegenerative disorder characterized by pro-
gressive muscular weakness and hypotonia. It
is caused by the homozygous deletion of the
survival motor neuron 1 gene (SMN1), leading
to the degeneration of alpha motor neurons in
the spinal cord. The incidence of SMA is ap-
proximately 1 in 6000 to11,000, but the carrier
frequency is much higher [1, 2].

Until recently, SMA had a devastating prog-
nosis. A new therapeutic era began when the
first SMA treatment, nusinersen, was approved.
[3]. Administered intrathecally, nusinersen
targets the SMN2 gene, resulting in increased
production of SMN proteins. It has shown ef-
ficacy, improving global motor function and
quality of life [4].

Acute lymphoblastic leukemia (ALL) is the
most prevalent malignant disease in childhood
[5]. The incidence of ALL ranged from 1-2 per
100,000 [6]. Despite being the most common
malignancy in childhood, ALL remains a rare
condition.

This paper presents two patients diagnosed
with two rare diseases - SMA and ALL - as
an unusual comorbidity, as well as the results
of their therapy. In our cases, neither disease
significantly influenced the clinical course of
the other.

REPORTS OF CASES
Case 1

Our first patient was a four-year-old girl
who was diagnosed with SMA type 2 at three
months of age, with three copies of the SMN2
gene. The diagnosis had been suspected prena-
tally due to a positive chorionic villus test. At
the time of diagnosis, she was asymptomatic,
and neurological examinations were normal.
The first clinical symptoms became observ-
able at seven months of age, presenting as mod-
erate hypotonia, weakness, and areflexia. She
achieved independent sitting at nine months of
age, but there was no further improvement. The
initial CHOP-INTEND score was 44/64. The
HINE score was 4/26. Other pediatric exami-
nations and blood tests were normal, with no
respiratory complications. Over time, moder-
ate disease progression was observed consistent
with the natural course of the disease.
Nusinersen was started at the age of two
years and two months according to a standard
protocol. After the fourth dose, a mild motor
improvement was observed. All laboratory
tests had been normal over time. However, 1.5
months after the fourth dose of nusinersen,
she began to feel sick, with poor appetite, pal-
lor, and anorexia. The blood samples revealed
anemia (hemoglobin 3.1 g/dL) and thrombo-
cytopenia (17,000/mm?*). The bone marrow
aspiration showed 95% L1-type lymphoblasts,
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and B-cell ALL was diagnosed, with no central nervous
system involvement (CNS stage 1) [6]. All genetic tests
were normal without any common genetic mutations (e.g.,
Bcr/Abl, MLL/AF4, PBX1/E2A gene fusions etc.) [7].

ALL therapy was immediately started according to IC-
BFM 2009 protocol [six-month induction phase of chemo-
therapy, followed by a maintenance phase including four
intrathecal methotrexate (MTX) doses] [8], while nusin-
ersen was discontinued. Complete remission established
on the 33rd day, classified into the intermediate-risk group
[9]. Consequently, ALL treatment continued with the IC-
BFM 2002 protocol for the next 23 months.

Four months after the beginning of the maintenance
phase of ALL therapy and 13 months after the last dose of
nusinersen, the SMA therapy was continued. Regarding to
ALL therapy, slight modifications were made to the MTX
regimen in the maintenance phase, with the reduction of
two intrathecal MTX doses (administered on the fourth
and 20th weeks instead of the fourth, eighth, 12th and 16th
weeks of the maintenance phase).

Despite the successive administration of two different
drugs through the same route and the modification to the
MTX regimen, our patient did not experience significant
adverse effects and drug interactions. No significant SMA
progression was observed during ALL therapy, and the
results of the follow-up motor tests were almost identical
to the previous ones (12/26 vs. 13/26 in the HINE test).

Case 2

Our second case is a 20-year-old woman diagnosed with
SMA type 3 at 20 months of age with three copies of the
SMN2 gene. The first clinical symptoms appeared at 18
months of age, after she had started walking. She did not
receive any causal SMA therapy due to the unavailability
of treatment at that time. Clinical progression followed
the natural course of the disease, and she lost the ability
to walk by six years of age.

At the age of four years, she began to feel unwell, tired,
apathetic, and pale. The complete blood count revealed
anemia (hemoglobin 8.7 g/dL) and thrombocytopenia
(60,000/mm?), raising suspicion of malignant blood dis-
ease. The results of bone marrow aspiration showed 97%
L1-type lymphoblasts, leading to a diagnosis of pre-B type
ALL with no central nervous system involvement (CNS 1)
[6]. The standard ALL treatment according to the ALL IC-
BFM 2002 protocol was initiated, and complete remission
was achieved on the 33rd day of treatment. Classified as
an intermediate-risk group [9], she continued treatment
according to the same ALL protocol for the remaining 23
months.

Despite the concurrent SMA, our patient showed a fa-
vorable clinical response to ALL therapy and did not expe-
rience any unexpected adverse effects related to SMA. The
course of SMA followed its natural progression without
any unexpected deterioration due to ALL.

All procedures involving human participants were in ac-
cordance with the ethical standards of the institutional and
national research committees and with the 1964 Helsinki

‘ DOI: https://doi.org/10.2298/SARH240915085J

Jovanovi¢ K. et al.

Declaration and its later amendments or comparable ethi-
cal standards. Written consent to publish all shown mate-
rial was obtained from the patient.

DISCUSSION

We present two patients diagnosed with two rare diseases —
SMA and ALL. SMA in the first patient treated with nusin-
ersen, while the second did not receive any SMA treatment
due to the unavailability of specific therapy at the time.
ALL in both patients was successfully treated according to
the appropriate treatment protocol [10]. In the first patient,
simultaneous therapy with nusinersen and chemotherapy
demonstrated good efficacy and tolerance, with no interac-
tions or significant adverse events. This paper may serve
as an example of a clinical approach for managing ALL in
children with SMA treated with nusinersen.

The question arises: is there a relationship between the
two diseases — genetic, geographical, or environmental - or
are they merely coincidental? To the best of our knowledge,
we did not find any observable direct or indirect associa-
tion in the occurrence, development, and course of these
two rare diseases. SMA is a rare autosomal recessive mono-
genic disease caused by biallelic mutations — deletion in
the SMNI gene located on the 5913 chromosome in 95%
of cases. In less than 5% of cases, it may be caused by a
heterozygous mutation of the SMN1 gene associated with
a point mutation on the other SMNT allele [2]. ALL is an
acute sporadic malignant disease of the blood character-
ized by abnormal proliferation of the malignant immature
B- or T-cells of the blood. Its etiology is unknown and
involves multifactorial influences, including environmen-
tal and genetic factors such as translocations (e.g., t(1;19)
[TCF3-PBX1], t(12;21) [ETV6-RUNXI1], t(9;22) [BCR-
ABL1]), MLL rearrangements, hypo/hyperdiploidy, intra-
chromosomal amplification of chromosome 21, mutations
of the JAK2 gene [11, 12, 13].

According to the literature, there is limited information
regarding chromosome 5 abnormalities in the context of
B-cell ALL. Trisomy of chromosome 5 has been reported
in some cases B- or T-cell ALL and now presents one of the
cytogenetic subgroups of ALL in the pediatric population
with a poor prognosis [14]. Deletion of the long arm of
chromosome 5 (5q) has been observed in myelodysplastic
syndromes (10-15%) and acute myeloid leukemia, and
rarely in T-cell ALL in both adults and children, but not
in B-cell leukemia [15]. Among the rare cases reporting
chromosome 5 abnormalities in ALL patients, none have
5q13 abnormalities, which is a significant gene locus for
SMA occurrence [16].

According to our best knowledge, this paper is the first
presentation of two patients with both SMA and ALL.
Although there have been a few reported cases of SMA
co-occurring with other malignancies, none of these pa-
tients were treated with nusinersen [17-21]. Yaris et al.
[17] reported a case of a child with SMA and disseminated
alveolar rhabdomyosarcoma. Three years later, Rudnik-
Schoneborn et al. [18] described two cases of SMA type
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Figure 1. Schedule of spinal muscular and acute lymphoblastic leukemia (ALL) treatment in case presentation 1

II and IIla associated with alveolar rhabdomyosarcoma,
diagnosed at the age of 15 and 19 years, respectively. In
2015, Sag et al. [19] documented a four-month-old infant
with SMA type 1 and neuroblastoma, while Blatt and Gold
[20] reported a three-year-old diagnosed with stage-4 neu-
roblastoma, whose sister had SMA type 1. Additionally,
there is one documented case of ependymoma in an adult
female with SMA type 4 [21].

The revolution in SMA treatment and the availability
of specific therapy for SMA raise several questions: Are
there any connections between SMA therapy and the oc-
currence of ALL? How might SMA therapy influence ALL
treatment, and vice versa? What are the implications of ad-
ministering different medications through the same route?
According to previous clinical studies, nusinersen, the first
approved specific therapy for SMA for patients of all age
groups, has proven to be effective, especially in presymp-
tomatic patients, and is considered to be safe treatment as
well. The adverse effects of nusinersen are generally mild
and temporary [3, 4, 22]. Myotoxicity, a common adverse
effect of chemotherapy, has not been reported as a side
effect of nusinersen, although it can lead to mild throm-
bocytopenia. Besides mild changes in urine protein levels,
nusinersen does not significantly change other laboratory
parameters [23, 24].

Considering the well-known adverse effects of chemo-
therapy, we had several concerns about the simultaneous
use of nusinersen and ALL therapy in our first patient,
especially considering the same route of administration for
nusinersen and MTX [25]. According to literature on the
pharmacokinetics, nusinersen has demonstrated minimal
drug-to-drug interactions. Intrathecal administration of
nusinersen results in low plasma concentration, with mini-
mal impact on peripheral tissues, blood, and the CYP450
system in the liver [26]. Given this consideration, we an-
ticipated no significant interactions between nusinersen
and chemotherapy in our patient. However, due to limited
knowledge regarding the concurrent use of these medica-
tions, we temporarily discontinue nusinersen during the
induction phase of ALL treatment and restart it during
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the maintenance phase, when the ALL treatment regimen
is less intense. We resumed nusinersen four months after
the initiation of the maintenance phase of ALL therapy.
Despite the significant interval between nusinersen doses
(almost 13 months between the fourth and fifth dose), we
opted to continue nusinersen according to the standard
maintenance protocol every four months. In addition, we
modified the intrathecal MTX schedule during the main-
tenance phase of ALL therapy to mitigate potential inter-
actions between nusinersen and intrathecal MTX, and to
reduce the frequency of lumbar punctures. Throughout
the maintenance phase, our patient received four doses of
nusinersen and two doses of MTX intrathecally, with at
least one-month interval between nusinersen and MTX
(Figure 1). Our patient did not experience adverse effects
or interactions from either therapy [3, 4, 26].

Finally, we question whether nusinersen has had any
impact on carcinogenesis in our first patient. Preclinical
studies have suggested that subcutaneous nusinersen ad-
ministration in mouse models could increase the risk of
vascular tumors [26]. However, according to current ref-
erences, there is no evidence suggesting that nusinersen
influences the development of other malignancies. To the
best of our knowledge, we do not believe nusinersen af-
fected malignancy in our patient; nevertheless, further
research is needed to resolves these concerns.
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CnuHanHa muwuhHa atpoduja U akyTHa iMmdobnacTHa neyKemuja — aa 1M je camo

CAyyajHoCT?

KpuctuHa JoBaHoBuh', JoaHa lumuh', Munow bpkywanuH?, ejan Hukonuh'?, Nejan LLkopuh'3

'YHnBep3uTETCKa Aeyja KNnHUKa, beorpag, Cpbuja;

2YHneep3uTet y beorpaay, brionolwku dakyntet, LieHTap 3a xymaHy MonekynapHy reHetrky, beorpag, Cp6uja;

YHneep3uTet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja

CAMETAK

YBopa CnviHanHa muwmhHa atpoduja (CMA) 1 akyTHa numdo-
6nactHa neykemuja (AJ1J1) peTke cy bonectu Koje ce 06MYHO
jaBmajy y aeturcTy. [lo cafa Huje 3abenexkeHo fa oBe ABe
6onecTn Koeramctmpajy Kog jegHor 6onecHuka. HycuHepceH
joL yBeK HUje MprMereH y KOMOMHaLIMjX ca XeMOTepanujom
Kop feLle.

Linb oBor pafa je Aa npencTaBy ABa 6onecHMKa ca ABe peTke
6onecty, Kao 1 pe3ynTaTe HUXOBOT leyetba.

Mpukas 6onecHuka MprikasyjeMo gBa 6oecH1Ka KOA Kojux
je anjarHocTukosaHa CMA un AJIJ1. MpBewy 6onecHK je npumao
HYCMHepCeH, AOK Apyru 6onecHnK Huje fobro HujegHy CMA
mopudukyjyhy Tepanujy. AJIJ1 je kof 06a 6onecHuKa ycnewHo
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n3neyeHa nomohy ogrosapajyhux Tepanujckux npotokona. Kog
npBor 601eCHUKA HYCUHEPCEH je MPUBPEMEHO 00yCTaBIbeH,
anu je NoHOBO yBefeH TOKOM dpase ofpaBatba. [poTokon ne-
yerba AJJT je mogndrkoBaH ToKOM dase ogpKaBama.
3ak/byuak Kog npBor 6onecHrKa NCToBpeMeHa nprmMeHa
HyCVHepCeHa 1 xeMunoTepanuje 6una je curypHa, ebukacHa u
[ob6po TonepricaHa, 6e3 3HauajHUX HTeppeaKLyja 1 Hexerbe-
HuXx edpekarta. CmaTtpamo Aa je nojasa AJIJ1 n CMA Kop Hawwmx
6onecHrKa cnyyajHa; MehyTrm, noTpebHa Cy Aarba NCTPaXuBa-
tba Kako 6u ce pasjacHune guneme o moryhum Besama nsmehy
OBe [iBe peTke 6onecty.

KmbyuHe peun: peTke 6051eCTI; HYCMHEPCEH; XeMUoTepanuja;
NCTOBPEMEHO
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CASE REPORT / MPUKA3 BOJIECHUKA
Severe renovascular hypertension in an
asymptomatic child — 11 years of follow up

Brankica Spasojevi¢'?, Milan Buki¢'?, Ivana Gojkovi¢', Gordana Milosevski-Lomic¢'?,
Mirjana Cvetkovi¢'?

'University Children’s Hospital, Belgrade, Serbia;
University of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction Renovascular hypertension is a rare cause of arterial hypertension in the pediatric popula-
tion. The aim of this report was to present the treatment outcome in a girl with severe stenosis of the
renal artery on a solitary kidney.

Case outline A 6.5-year-old girl, otherwise healthy, was found to be highly hypertensive (up to 200/140
mmHg) during a systematic examination for school enrollment. The imaging evaluation revealed that
she had a single kidney with critical renal artery stenosis. Medication with three antihypertensive drugs
was unsuccessful. The angioplasty attempt was complicated by artery wall dissection and the pseudoan-
eurysm development. This complication was treated surgically with an autologous saphenous vein graft
by-pass. Postoperatively, acute kidney injury developed, which required continuous renal replacement
therapy for two days, followed by hemorrhagic shock and the need for reintervention with retroperitoneal
hematoma evacuation. After three years, aneurismal dilated vein graft was replaced by a synthetic one
(PTFE) in London. Angioplasty of the synthetic graft was performed twice due to the development of
proximal stenosis and restenosis. After 11 years of follow-up, the girl has well controlled blood pressure
under two antihypertensives, with normal renal function without proteinuria.

Conclusion This case illustrates that angioplasty for single artery stenosis in children is a high-risk proce-
dure, which may result in an aneurism formation or bleeding and a need for several kidney revasculariza-
tion procedures. In order to preserve kidney function, it requires a serious multidisciplinary approach by
nephrologists, interventional radiologists/cardiologists, and vascular surgeons.

Keywords: renal artery stenosis; single kidney; hypertension; renal angioplasty; aorto-renal graft; children
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INTRODUCTION

Renovascular hypertension (RVH) is a term
that refers to an increased blood pressure (BP)
due to renal artery stenosis (RAS) and conse-
quent renal hypoperfusion that leads to the
activation of the renin-angiotensin-aldoste-
rone system [1]. In children and adolescents,
RAS accounts for about 10% of all causes of
secondary hypertension. In Europe and North
America, the most common cause of RAS is
fibromuscular dysplasia, while it is “Takayasu”
arteritis in Asia and South Africa [2]. RAS can
be classified into the following categories:
genetic syndromes, acquired/inflammatory
such as polyarteritis nodosa, idiopathic RAS,
mid aortic syndrome (“Mid aortic sy”), exter-
nal compression of the renal artery and other
causes. The most common genetic syndromes
that lead to RVH are: neurofibromatosis type
1 “Alagille sy, “Williams sy;” tuberous sclero-
sis, Marfan syndrome [3]. A number of radio-
logical tests are used to diagnose RVH ranging
from the screening method - Doppler echo-
sonography of renal blood vessels to contrast
angiography, which is the gold standard for di-
agnosing RAS. Various pharmacological agents
can be used in RVH therapy, but very often this
hypertension is pharmacoresistant with the

requirement to perform different kidney revas-
cularization techniques [4]. The primary option
is revascularization by percutaneous translumi-
nal angioplasty (PTA), and in case of its failure,
the options are surgical procedures aimed at
establishing the best perfusion of the kidney
and preserving its function. The association of
congenital anomalies of the urinary tract such
as a solitary kidney and severe renovascular
disease is rarely described in the literature [5].
Here we report our experience in diagnostics,
treatment, complications, and long-term out-
come in a girl with severe single-kidney RAS.

CASE REPORT

A 6.5-year-old previously healthy girl was not-
ed to be hypertensive with BP 200/140 mmHg
during investigations done for school applica-
tion. On admission to our clinic, the girl was
without symptoms, well grown with normal
physical findings. BP on the leg was also el-
evated 200/120 mmHg with palpable femoral
pulses. There was no personal and family his-
tory of significance. Laboratory investigations
revealed normal glomerular filtration rate
(GFR - 112 ml/min / 1.73 m?) and electro-
lytes. Left ventricular hypertrophy was seen
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Figure 1. Dimercaptosuccinic acid scan confirmed left kidney agenesis

Figure 2. Angiography demonstrated critical stenosis in the middle
part of main renal artery with minimal lumen ~ 1 mm (arrow shows
the narrowest segment)

on echocardiography. Abdominal ultrasound showed the
right solitary kidney with normal echo structure, 9.4 cm in
length (50th centile for age and height and single function-
ing kidney). Renal artery duplex ultrasound showed an in-
crease in the peak systolic velocity > 300 cm/s at the origin
of the right renal artery with post stenotic turbulence indi-
cating a right renal stenosis. Dimercaptosuccinic acid scan
confirmed the absence of the left kidney (Figure 1). Three
medications failed to control BP: nifedipine, carvedilol, and
minoxidil. Due to suspected RVH, the patient underwent
angiography, which demonstrated critical stenosis in the
middle part of main renal artery (Figure 2). This stenosis
was crossed with guidewire and the first attempt of 3.5
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Figure 3. Balloon angioplasty attempt

Figure 4. Distal right renal artery lesion with compromised circulation
in the lower part of the single kidney

mm balloon dilatation failed (Figure 3). A larger balloon
of 4 mm was ruptured and induced a lesion of the distal
part of the renal artery (Figure 4). The patient was hemo-
dynamically stabile, but kidney function worsening with
creatinine increase after 48 hours (55-127 umol/L) and
transitory polyuria developed. After two weeks, control
angiography revealed pseudoaneurysm formation on the
upper-pole segmental branch (Figure 5), with invasive BP
in the aorta of 192/96 mmHg. Ten days later, the patient
underwent surgery with aneurysm resection and creation
of saphenous vein patch. Due to postoperative anuria,
continuous veno-venous hemodiafiltration (CVVHDF)
was done during 48 hours. Activated clotting time during
CVVHDEF was at the recommended levels ~165 s. Despite
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Figure 5. Control angiography revealed a pseudoaneurysm 18 x 15
mm in size on the upper pole segmental branch (arrow shows circular
pseudoaneurysm)

W
Figure 6. Saphenous patch dilatation on angiography (arrows shows
enormous vein patch dilatation)

this, the patient developed massive abdominal bleeding
which resulted in hemorrhagic shock (BP: 89/43 mmHg;
Hgb 52 g/L). Relaparotomy resulted in evacuation of large
number of intraabdominal hematomas with suture of small
perivertebral vessels. Immediately after reoperation, diure-
sis appeared and CVVHDF was stopped. In the following
three years, there was satisfactory control of BP (office
measurement of 125/80 mmHg) with two antihyperten-
sives (carvedilol and nifedipine), normal renal function
(GFR 98 ml/min / 1.73 m?) and with regression of the left
ventricular mass. However, three years after the surgery,
the girl became hypertensive, and an aneurysmal dilatation
of the vein patch was verified (Figure 6). The next opera-
tion with resection of the vein graft and implantation of

‘ DOI: https://doi.org/10.2298/SARH2410140865
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synthetic polytetrafluoroethylene (PTFE) was performed
in London, Great Ormond Street Hospital. Systolic BP
target was kept at 120 mmHg with carvedilol. Nifedipine
was stopped. After two years, hypertension worsened and
Doppler showed a high degree of stenosis at the proxi-
mal site of the implanted graft, resulting in angioplasty of
PTFE in London. On that occasion, significant intrarenal
narrowing was seen on angiography. Four years after the
PTFE angioplasty and 11 years after the first operation, a
duplex ultrasound revealed a significant narrowing > 70%
of the graft lumen. PTFE redilatation was performed in
London. At the most recent follow-up, 11 years after the
first operation, and three months after the last interven-
tion, the patient’s BP is satisfactory, 130/85 mmHg under
double medications (carvedilol and doxazosin). Kidney
function remained normal (GFR 99 ml/min / 1.73 m?),
without proteinuria.

This case report was approved by the Clinical Ethics
Committee and written consent was obtained for the pub-
lication of this case report from the patient and her parent.

DISCUSSION

Idiopathic stenosis of the renal artery, or fibromuscular
dysplasia, is a heterogeneous group of systemic, non-in-
flammatory and non-atherosclerotic diseases of the blood
vessel wall that led to the development of RVH [1]. It is
interesting that RVH is discovered accidentally in as many
as 26-70% of asymptomatic children, to which group our
patient belongs [1, 6]. The younger population of chil-
dren may exhibit neurological symptoms (convulsions)
or cardiac symptoms such as congestive heart failure. An
example of cardiac dysfunction and hypertension due to
renovascular stenosis in a single functioning kidney in
an infant was presented by Hall et al. [7]. The associa-
tion of congenital anomalies of the urinary tract such as
a solitary kidney and severe renovascular disease as we
present here is rarely described in the literature [5, 7].
The diagnosis of RVH in children is often made with a
long delay, which significantly affects the course of the
disease and the prognosis. The reason for this is that the
symptoms are often non-specific or absent, and children
older than three years often do not have their BP mea-
sured, despite clear recommendations [2]. In children with
suspected RVH, duplex ultrasound is a widely accepted
method as a screening test [8]. RVH is suggested, like the
findings in our patient, by peak systolic velocity > 2 m/s
and the finding of the “parvus-tardus” type blood flow
waves distal to the stenosis [9]. Contrast angiography, in
addition to being the gold standard in diagnostics, also
provides the best view of intrarenal blood vessels, and can
also be a therapeutic procedure. [3]. As a rule, this type of
hypertension is resistant to medication, as in the case of
our patient, but one should always try, so there are data
that in as much as 65.8% of cases of RAS in the pediatric
population conservative treatment was successful after
long-term follow-up [10]. Renal revascularization by PTA
or surgical procedures are important therapeutic options
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aimed at establishing the best perfusion of the kidney and
preserving its function. In a large retrospective study by
Agrawal et al. [12], 27 years of experience using PTA in
the treatment of children with RVH are presented. PTA
is a safe, less invasive procedure that can be performed
with balloon dilatation, the so-called balloon angioplasty
or with stent placement (considered in older children who
have finished growing). This method is effective in over
50% of patients (normalization of BP without drugs or
reduction of the number of drugs), with restenosis occur-
ring in about 25-30% of treated children [11, 12]. In the
case of resistant stenoses, cutting balloons can significantly
improve the results even in a single functioning kidney [7,
13]. Possible complications of this method are: contrast
nephropathy [14], artery spasm, dissection or even perfo-
ration which ultimately can lead to hemorrhagic shock [1].
In our patient, the non-invasive method (PTA) failed due
to the dissection of the artery wall and a pseudoaneurysm
formation. Pseudoaneurysm as a complication of PTA was
described in one of 13 pediatric patients with RAS [14].
Kari et al. [15] showed complications after PTA in 11.4%
of procedures (13 out of 114), one of which was fatal and
led to death. Namely, in an eight-year-old patient, repeated
angioplasty of a single kidney synthetic graft led to dissec-
tion of the blood vessel wall, resulting in fatal bleeding.
Surgical revascularization has a higher success rate than
PTA (70-80%), however, it is generally an option if PTA
fails. There are several surgical procedures: resection of the
narrowed segment and primary reanastomosis, aorto-renal
bypass, autotransplantation or nephrectomy (if there is
significant atrophy of the renal parenchyma). In order to
prevent potential complications of PTA, Doshi et al. [16]
reported a surgical correction as the first revascularization
option in a young girl with one functioning kidney. In this
case, the cutting of the narrowed segment, which made
significant kinking during expirations, after six months
of follow-up showed a normal finding on ultrasound
Doppler without the use of antihypertensive drugs. In a
meta-analysis by Trinquart et al. [17], which included two
pediatric studies with a total of 60 patients treated for RAS,
aortorenal bypass was most often from the saphenous vein,
in 62% of cases, and nephrectomy was performed in 22% of
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patients. In the first included study, 59.2% of children had
BP < 150/90 mmHg after six months without therapy, and
in the second study, 87.9% of patients had BP lower than
140/90 mmHg during at least 12 months of follow-up [17].
The saphenous patch in our patient achieved satisfactory
BP control (office measurement of 125/80 mmHg) under
two antihypertensives for three years, but then it became
insufficient due to the development of graft dilatation.
Aneurysmal dilatation of the autologous graft from the
saphenous vein was described in a study by Sandmann et
al. [18] in 9% of cases (42 pediatric and two adult patients)
with RAS who required reconstructive surgery. Due to sa-
phenous patch dilatation and worsening of hypertension
in our patient, reintervention and Dacron graft replace-
ment had to be performed. An artificial graft was placed
in London, but with subsequent de novo stenoses that re-
quired repeated redilatation. In the aforementioned paper,
restenoses in patients with PTFE grafts were treated with
stenting in one case or reconstruction with a suitable patch
in the other [18]. Despite the development of intrarenal
stenoses in our patient and the described numerous com-
plications, renal function was preserved without residual
proteinuria with satisfactory BP control. Clinically, RVH
should be suspected when high BP refractory to multiple
antihypertensive drugs is present, especially in a younger
child.

This case illustrates that angioplasty for single-artery
stenosis in children is a procedure of high risk, which may
results in aneurism formation or bleeding and the need for
several kidney revascularization procedures.
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Tewka peHOBaCKy/NapHa XMnepTeH3uja Kog aeteta 6e3 cumntoma — jegaHaect

roguHa npahema

bpaHkuua Cnacojeuh'? Munax Hykuh'? WeaHa lojkouh', lopgaHa Munowescku-Jlomuh'?, MupjaHa LiBeTkosuh'>

'YHnBep3uTeTCKa Aeyja KnHUKa, beorpag, Cpbuja;
2YHusepautet y beorpagy, MegnunHcku akyntert, beorpag, Cpbuja

CAMXETAK

YBop PeHoBacKynapHa xunepTeHsuja je pefak y3pok apTe-
pujcKe XnnepTeH3uje y negujatpujckoj nonynauuju. Linss osor
papa je 610 aa Nprikaxemo 1cxof ieyetba Kof, AeBojunLie ca
TELLKOM CTEHO30M PEHaIIHE apTepyje Ha conutapHom by6pery.
Mpukas 6onecHnka Ha cuctematckom npernegy 3a ynuc y
LIKOJTY LIEeCTOVMOroANLUIH0j AeBOjunLv 6e3 30paBCTBEHMX Te-
roba U3MepeH je KpBHY NPUTMCAK Of MakcManHux 200/140
mmHg. Y4rikbeHUM NCNUTUBabUMa je OTKPMBEHO Aa Ma jefjaH
byHKUMOHanHM 6ybper ca KPUTUYHOM CTEHO30M Ha PeHasHoj
aptepuju. MegukameHTO3Ha Tepanuja ca TPy aHTUXUMEPTEH-
31BHa neKa je 6una 6e3ycneluHa, a NoOKyLIaj aHrMonnacTrKke
je 61o KoMnIMKOBaH ANCEKLMjOM 31Aa apTepuje 1 pa3Bojem
nceypoaHeypusme. Komnnvkauuja je 36 puHyTa XvpypLIiKom
VHTEPBEHLMjOM U Kpenparem bajnaca ayTonorHum rpadTom
BeHe cadeHe. [locTonepaTMBHO Ce pa3BuIo akyTHO owTeherbe
6ybpera, Koje je TOKOM [iBa laHa 3axTeBasno xemoamnjadunTpa-
Lnjy I XeMOparujcki WokK npaheH perHTepBEHLjOM 1 eBaKya-
Linjom peTponepuToHeanHor xematoma. [locne Tpu rognHe

DOl: https://doi.org/10.2298/SARH241014086S

BEHCKM rpadT je 360r pa3Boja aHeypU3MaTCKOr NpoLuMpera
3amerbeH cnHTeTnYKMUM (MTOE) y ueHTpy y JToHaoHy. [NoTom je y
[iBa HaBpaTa paheHa aHr1monnacTMka CMHTETMYKOT rpadTa 360r
pa3Boja NpoKc1MasHe cTeHo3e 1 pecteHose. Mocne 11 rognHa
npahetba, AeBOjKa Ma BOOPY KOHTPOMY KPBHOT NPUTUCKa Ca
[Ba aHTUXMMEPTEH3MBA, HOPMaJIHy OyOpexHy GyHKLMjy 6e3
npoTenHypuje.

3aksbyyak OBaj cilyyaj moKasyje fa je aHrmonnactnka Kog
CTEHO3e peHasiHe apTepuje jegnHor dyHKUMOHaNHor bybpe-
ra mpoleaypa BUCOKOT PK3KKa, Koja MOXe AOBEeCTH A0 dop-
Mypakba nceyfaoaHeypusme niv NCKpBapera 1 notpebe 3a
cnpoBobherbem BULLE NpoLeslypa peBackynapusauuje. Y Ly
ouyBatba dyHKLUMje bybpera, 3axTeBa NocTojake 036ubHOr
MYNTUANCUUMIMHAPHOT TUMa Koju 0byxBaTa Hedporora, H-
TEPBEHTHOT PaAnosora/Kapamnonora n BacKylapHor Xupypra.

KrmbyuHe peumn: cTeHO3a peHanHe apTepuje; jefiaH bybper; xu-

nepTeH3uja; peHanHa aHrMonIacTyKa; aOPTO-PeHanHN rpadT;
Aeua
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Tinea incognita misdiagnosed as rosacea and eczema
of the face

Danijela Mil¢i¢'?, Jelena Stojkovi¢-Filipovi¢'?, Branislav Leki¢'?, Marija Malini¢',
Mirjana Milinkovic¢-Sreckovi¢'?

'University Clinical Center of Serbia, Clinic of Dermatology and Venereology, Belgrade, Serbia;
2University of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction Tinea incognita is a dermatophyte skin infection with atypical clinical presentation modi-
fied using previous topical immunosuppressive therapy.

Case outline We present a 59-year-old female patient with a pruritic rash on her face. Over three months,
she was misdiagnosed with rosacea, contact dermatitis, and atopic dermatitis, and treated with various
topical steroids, metronidazole cream, oral antihistamines, dexamethasone, and methylprednisolone.
At the first examination in our clinic, she had a pruritic widespread erythema, papules, and plaques on
the face, eyelids, and neck, and a few plaques on the chest and extremities (covered with a thick layer of
corticosteroid ointment), resembling various skin conditions. Two days after the exclusion of topical treat-
ment, sharply demarcated erythematous lesions with raised scaly edges and numerous pustules appeared.
Fungal culture was positive for Trichophyton mentagrophytes var. granulosum. A skin biopsy confirmed
dermatophyte fungal infection, and the lesions resolved after systemic and topical antifungal therapy.

Conclusion We present the case of an unrecognized fungal infection of the skin to highlight the impor-
tance of a simple laboratory examination of fungal smears and culture before prescribing topical steroids
and other immunosuppressive agents in order to avoid misdiagnosis and inappropriate treatment of
patients in the future.

Keywords: tinea incognita; tinea atypica; Trichophyton mentagrophytes; topical immunosuppressive

therapy

INTRODUCTION

Tinea incognita (TI) is a dermatophyte infec-
tion modified by inappropriate and prolonged
use of topical or systemic steroids and topical
immunomodulating agents [1-5]. It may re-
semble various skin disorders and the diagno-
sis is frequently missed or delayed. [4, 6-10].
Immunosuppressive effects of topical cortico-
steroids allow unhindered fungal growth, and
their anti-inflammatory activity alters clinical
features of the skin lesions, which could explain
such a variety of clinical manifestations [9].

CASE REPORT

A 59-year-old female was referred to the der-
matologist with a pruritic rash on her face that
appeared three months earlier when she was
moving to a new house and was exposed to
dust. She was misdiagnosed with rosacea, con-
tact, and atopic dermatitis by several doctors,
including dermatologists, and treated unsuc-
cessfully with various topical steroids, metroni-
dazole cream, oral antihistamines, dexametha-
sone, and methylprednisolone.

During the first examination in our clinic,
she had a burning sensation on her skin, and
could not sleep for days. Physical examina-
tion revealed widespread pruritic erythema,

papules, and plaques on the face, eyelids, and
neck, and a few on the chest and the extremi-
ties. The scaling was not found. Two days after
the suspension of topical treatment, sharply
demarcated erythematous lesions with raised
scaly edges and numerous pustules appeared
(Figure 1). Due to the long-lasting use of cor-
ticosteroids, the cushingoid aspect of her face
was noticed. Direct microscopy was positive for
fungal hyphae; Trichophyton mentagrophytes
var. granulosum grew in the fungal culture on
Sabouraud agar. Histopathological findings
suggested dermatophyte fungal infection and
fungal hyphae were detected in the corneal
layer with periodic acid-Schiff (PAS) staining.
The lesions resolved after five weeks of systemic
treatment with terbinafine (250 mg daily) and
topical antifungal therapy (Figure 1).

This report does not contain any studies
with human participants or animals performed
by any of the authors. Formal informed written
consent was obtained from the patient for the
publication of this case report and any accom-
panying images.

DISCUSSION

The disease was first described by Ive and
Marks [11] in 1968 as a dermatophyte skin
infection incorrectly treated with topical and
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Figure 1. Photographs before (a, ¢, ) and after (b, d, f) the treatment;
lesions covered the face (a), extending to submandibular and upper
neck regions (¢, e); note prominent scaling (e), and pustules (a); com-
plete resolution after treatment (b, d, f)

systemic corticosteroids. Due to the wide use of calcineurin
inhibitors, numerous authors reported an increased num-
ber of patients with modified tinea. They proposed that TI
should be redefined as dermatophytosis with unusual clini-
cal presentation after prolonged use of systemic or topical
corticosteroids or topical calcineurin inhibitors [1, 4, 12].

Lesions in patients with TT have a less scaly look, less
raised margins, pustules, and are often highly irritated.
Atzori et al. [13] proposed a new term - tinea atypica -
instead of tinea incognito. Hematoxylin and eosin staining
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has a rather typical finding, but bearing in mind the sen-
sitivity of this staining, it is advised to also perform PAS
staining [14]. The most frequently identified anthropo-
philic dermatophyte was Trichophyton rubrum [1, 4, 15],
followed by two zoophilic dermatophytes, Trichophyton
mentagrophytes and Microsporum canis [1]. Studies suggest
that the most affected site was the trunk, followed by the
face [1, 4]. In a Korean study, one-third of patients also had
fungal disease involving distant body areas, such as feet
and nails [4]. This coexistence of fungal infection could
be important for clinicians because tinea pedis or tinea
unguium could cause autoinoculation for any other body
part, especially if a patient has been previously treated with
immunosuppressants [4]. Our patient developed lesions
predominantly on her face, a rarely involved site. The in-
fection was caused by Trichophyton mentagrophytes, which
is a less common culprit.

The incidence of TT has increased worldwide. In multiple
articles, a vast number of TI patients were misdiagnosed
by dermatologists. TI can mimic various skin diseases, and
this should be the prime reason for properly conducting
mycological evaluation before starting topical treatment
with corticosteroids or calcineurin inhibitors [16, 17].

We presented a case of TI to highlight the importance
of a simple laboratory examination of fungal smear and
culture before prescribing topical steroids or calcineurin
inhibitors to avoid misdiagnosis and inappropriate treat-
ment of patients in the future.
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Tinea incognita Ha AWMLY NOrpPeLLIHO ANjarHOCTMKOBAHA Kao po3aLea U eKkuem

Hanvjena Mununh'2, JeneHa CrojkoBuh-Oununosuh'? bpaHucnas Nlekuh'2, Mapuja ManuHuh',

MupjaHa Munutkosuh-Cpehkosuh'2

'YHUBep3nTeTCKN KNHUYKY LeHTap Cpbuje, KnuHuka 3a gepmatoBeHeponorujy, beorpag, Cpbuja;

*YHnsep3uTet y beorpapy, MeanunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBogp Tinea incognita npeacTaBba fepmatoduTHy MHGeKLUjy
KOXe Ca aTUMNYHOM KIMHUYKOM Mpe3eHTaLmnjom, Koja je no-
cnepuua NpeTxofHe NIoKanHe NprYMeHe NMYHOCYNpPecuBHe
Tepanuje.

Mpuka3 6onecHuKa MpriKasyjemo 6onecHuLy ctapocT 59 ro-
[VHa Ca NpypUrMHO3HUM MPOMEHaMa Ha JInLly Koje Ma yHa3aj
Tpy Meceua. IHnumjanHo je neyeHa nog AvjarHO30M po3aLiee,
KOHTaKTHOI fiepMaTu1Tm1Ca, @ MOTOM 1 aTOMMWjCKOT AepMaTUTHCa,
PasnMUNTUM TOMMKANTHAM KOPTUKOCTEPOMAHMM NpenapaTuma,
METPOHAA30/10M, OPaNHAM aHTUXMCTaMUHNLIMMA, ieKCTameTa-
30HOM V1 METUANPeAHK3010HOM. [pynrKom NpBor Nperneaa Ha
HaLLOj KNMHMLM 6OoNeCcHMLa je MMana Ha YATaBOM NINLY, YKIby-
uyjyhu v Kanke, 1 Ha BpaTy eprTeMaTo3He NIakoBe 1 nanyse,
Kao 1 HEKOJMKO CIIMYHUX MPOMEHa Ha NMPeAH0j CTPaHU rpyAHOT
KOLLIa 1 Ha FopH UM eKCTpemMmTeTMA (MPOMeHe NpeKpUBEHE fie-
6envm cnojem KopTrKocTepouaHe Macty). [IBa AaHa HakoH oby-
CTaBe JIoKaJlHe KOpPTHKOCTepovaHe Tepanuje, AudepeHymnpane
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Cy Ce jaCHO OrpaH/yYeHe eputemMaTo3He fiesuje ca U3AUrHYTUM
1BMLaMa, MpPeKpuBeHe 6enmyacTom CKBamoM. Y3 To, bune cy
npucyTHe 1 6pojHe nycTyne. MUKOMOLLIKOM KyNnTypOM U30/10BaH
je Trichophyton mentagrophytes var. granulosum. YunrbeHa je
6rioncmja Koxe, Unju je Hanas ofroBapao rbUBNYHOj MHEK-
umjn. lNocne NpumeHe cMcTeMCKe 1 NOKanHe aHTUMUKOTUYHE
Tepanuje AOLWLAO je A0 KOMMJIETHE perpecuje npoMeHa.
3ak/yyak lpukasyjeMo cnyyaj MHULMjaNHO HemperosHaTte
IbUBNYHE HbEKLMje KoXe ca LbeM Aia MCTaKHEMO 3Hauaj
cnpoBohetba jeAHOCTaBHOT TabopPaTOPWjCKOr TECTa — NPerneq
CKapvduKaTa KoXKe Ha MPUCYCTBO MbUBUYHIIX €NleMeHaTa 1 he-
roBO KyNTUBMCaHE NPe NPonMcmMBama TONMKanHe KopTUKOoCTe-
poviAHe 1 MMYyHOCYNpecnBHeE Tepanuje, Kako bu ce nsberno
nocTaB/bakbe NorpellHe ArjarHo3e N HeagekBaTHO Jieyuerbe
TaKBUX 6oNeCHUKa.

KmyuHe peun: tinea incognita; tinea atypica; Trichophyton
mentagrophytes; TonuKanHa UMyHoCynpecyBHa Tepanuja
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Ribociclib-induced phototoxicity — the era of new
drugs and new toxicities
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'Institute for Oncology and Radiology of Serbia, Belgrade, Serbia;
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SUMMARY

Introduction Ribociclib belongs to the family of cyclin-dependent kinases 4/6 inhibitors and it has
been approved in 2017 for the treatment of patients with hormone receptor-positive (ER*) and human
epidermal growth factor receptor 2-negative (HER2") advanced breast cancer. As a drug that has been
used for treatment of breast cancer for only few years its rare side effects are described through different
case reports. Skin photosensitivity represents a range of dermatological conditions that are caused or
exacerbated by sunlight exposure. Drug-induced photosensitivity can be seen in patients treated with
all kinds of oncology treatments, including chemotherapeutic agents, targeted anticancer therapies,
and immune checkpoint inhibitors.

Case outline We present a case of a patient with metastatic hormone receptor positive and HER2 meta-
static breast cancer who developed phototoxic skin changes during the treatment with ribociclib/le-
trozole. During the treatment, the patient developed mild redness of the skin in a strict photosensitive
distribution and rash changed to erythematous confluent plaques on the neck and upper part of the
chest, face, and forearms. After treatment cessation the skin changes did not reappear.

Conclusion As the observed cutaneous adverse effect subsided after the treatment cessation and did
not reappear after the initiation of palbociclib/letrozole treatment, it can be concluded that the adverse
effects were the consequence of ribociclib action. Management of cutaneous adverse effects is different
depending mostly of grade of cutaneous adverse effect and its severity.

Keywords: ribociclib; breast cancer; phototoxicity
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INTRODUCTION

Ribociclib belongs to the family of cyclin-
dependent kinases 4/6 inhibitors (along with
palbociclib and abemaciclib). It is administered
orally and it operates by preventing oncogene
retinoblastoma phosphorylation, thus block-
ing cell division [1]. Ribociclib has been ap-
proved in 2017 for the treatment of patients
with hormone receptor-positive (ER*) and hu-
man epidermal growth factor receptor 2-nega-
tive (HER2) advanced breast cancer. The ap-
proval of ribociclib was supported by Phase
IIT of the Mammary Oncology Assessment of
LEEO11’s Efficacy and Safety - NCT01958021
(MONALEESA-2) study, where its benefits
both in progression-free survival and in overall
survival were demonstrated [2]. More specifi-
cally, when administered together with the aro-
matase inhibitor letrozole, ribociclib achieved a
30% or greater reduction in tumor size in more
than 53% of patients with measurable disease
in comparison to letrozole monotherapy [2].
The most common adverse reactions of ri-
bociclib, observed in 20% or more of patients,
are neutropenia, nausea, fatigue, diarrhea,
leukopenia, alopecia, vomiting, constipation,
headache, and back pain. Also, hypersensitiv-
ity of the patient to the active substance or to
peanuts and soy is a contraindication for the

drug use [2]. Ribociclib may provoke several
cutaneous adverse effects including rashes, vit-
iligo, and bullous dermatitis [3]. Also, one case
erythema dyschromicum perstans was reported
after the use of ribociclib [4].

As an adverse effect, skin photosensitiv-
ity can be observed in patients treated with
all kinds of oncology treatments, including
chemotherapeutic agents, targeted anticancer
therapies and immune checkpoint inhibitors
[5]. Recently, one case of ribociclib-induced
phototoxicity was documented in a woman that
received ribociclib (600 mg) for seven months.
It initially manifested as dyschromia over sun-
exposed forearms and neck and subsequently
as bullae formation [6]. Since the varieties of
ribociclib-provoked skin photosensitivity have
been rarely documented, we present this case
report to add to the list of possible strong ad-
verse effects that include development of rash
and erythematous confluent plaques on sun-
exposed body parts.

CASE REPORT

The initial treatment of the left breast cancer
started in February 2022, when partial resection
of the left breast was done and the diagnosis of
infiltrating ductal cancer (hormone receptor
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positive, HER2 negative) was confirmed. Postoperative
radiotherapy was next performed and patient was on ad-
juvant hormonal therapy, oral tamoxifen, from April 2022
until January 2023. At this point, computed tomography
scan revealed multiple liver metastases. The treatment with
letrozole and ribociclib has started from March of 2023.
Laboratory findings were all in normal ranges. Ribociclib
was introduced in a dose of 600 mg orally once a day, and
letrozole of 2.5 mg, once a day.

The patient exhibited an atopic constitution and because
of the already established allergy to one or several types
of pollen she received antihistaminic treatment during the
first cycle of ribociclib-letrozole (21 days). However, the
patient stopped antihistaminic treatment around day 15.
During the break from ribociclib (that lasts for seven days,
from days 21-28), she developed mild redness of the skin
in a strict photosensitive distribution (face, neck and upper
part of the chest) on day 26. She started with second cycle
of ribociclib/letrozole from day 28 and on day 2 (during
second cycle) rash changed to erythematous confluent
plaques on the neck and upper part of the chest (Figure
1), face (Figure 2) and rash on the forearms (Figure 3).
The treatment with ribociclib/letrozole was discontinued.

After all skin changes subsided and completely disap-
peared, in May of 2023 (around day 30 from the last treat-
ment), the treatment continued with a different cyclin-
dependent kinases 4 and 6 (CDK4/6) drug - palbociclib,
along with letrozol, and the further treatment was without
complications.

The authors declare that the article was written ac-
cording to ethical standards of the Serbian Archives of
Medicine as well as ethical standards of institutions for
each author involved.

The authors certify that they have obtained all appro-
priate patient consent forms. In the form, the patient has
given her consent for her images and other clinical infor-
mation to be reported in the journal.

DISCUSSION

Drug-induced photosensitivity can be classified as either
phototoxic or photoallergic reactions based on the under-
lying pathophysiological mechanism [5, 7]. Phototoxicity
is a nonimmune-mediated response to cytotoxic dam-
age caused by UV-induced generation of reactive oxygen
species [5]. It is typically manifested as an exaggerated
sunburn response with clearly demarcated erythema and
edema occurring on sun-exposed skin. The main feature
of phototoxicity as that it starts rapid, within hours of ex-
posure to the agent and UV radiation, and progressively
develops to localized or more diffuse hyperpigmentation
[5, 7]. The personalization of therapies in breast cancer
has favored the introduction of new molecular-targeted
therapies into clinical practice. Among them, CDK4/6
inhibitors have acquired increasing importance, with the
approval in recent years of palbociclib, ribociclib, and abe-
maciclib in combination with endocrine therapy (ET) [8].
MONALEESA-2 is a phase III randomized, double-blind,
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Figure 1. Erythematous confluent plaques on the neck and upper
part of the chest

Figure 2. Erythematous confluent plagques on the face

placebo-controlled study of ribociclib combined with le-
trozole for the treatment of postmenopausal women with
HR*/HER2"™ advanced breast cancer who received no prior
therapy for advanced disease [9]. In this study, adverse
event of any grade that occurred in at least 35% of the pa-
tients in either group were neutropenia, nausea, infections,
fatigue, and diarrhea [10]. MONALEESA-3 is a phase III
randomized, double-blind, placebo-controlled study of
ribociclib in combination with fulvestrant for treating post-
menopausal women and men with HR*/HER2" advanced
breast cancer who have received no or only one line of ET
for advanced breast cancer [11], and in this study neutro-
penia, nausea, and tiredness were the most prevalent of
all-grade adverse events observed in 30% of patients [12].

Ribociclib-induced phototoxicity was already docu-
mented as dyschromia over sun-exposed forearms and
neck and subsequent bullae formation [6]. On the other
hand, the cutaneous manifestations observed in this case
study (rash and erythematous confluent plaques) are likely
photoallergic as the rash occurred after a few days of start-
ing the drug and was gradually progressive. This is in line
with the literature evidence as the most common clinical
presentation of photoallergy, eczematous eruption, appears
usually 24-72 hours after sunlight exposure and treatment
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Figure 3. The rash on the forearm

with causative agent. Symptoms tend to worsen and peak
48-72hours after onset and mostly resolves after removal
of the causative agent and sun avoidance [5, 7].

Photoallergic drug reactions are mediated by a T cell-
mediated immune mechanism, resulting in a delayed type
IV hypersensitivity response, so they manifest only in pre-
sensitized individuals and are much more rare than pho-
totoxic drug reactions [5, 7]. Having in mind the atopic
constitution of the patient, it is reasonable to assume that
the observed cutaneous changes can be driven by the exag-
gerated immune reaction.

In general, CDK4/6 inhibitors can provoke rash as a
side effect (data obtained from meta-analysis evaluating
toxicity end points), but further details on the type of rash
were not available [13]. Specifically, for ribociclib, conclu-
sions drawn from the phase I trial performed to determine
dose-limiting toxicity and maximum-tolerated dose of ri-
bociclib (performed on 21 patients), suggest that the rash
is a common side effect as it presented in 52% of patients
along with oral mucositis. Again, further details on rash
type were not available [14].

In 2024, a retrospective cohort study of all patients
with HR*/HER2" advanced breast cancer treated with ri-
bociclib at Humanitas Cancer Center between June 2017
and December 2022 was conducted and 14.3% of all pa-
tients experienced treatment-related cutaneous adverse
events. The most frequent cutaneous adverse events were

DOI: https://doi.org/10.2298/SARH240925092B
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eczematous dermatitis (53.8%) and maculo-papular reac-
tion (15.4%) [15]. Another study compared adverse events
associated with CDK4/6 inhibitors based on FDA’ adverse
event reporting system and reported that different skin
toxicities were observed in all three CDK4/6 inhibitors
used [16].

The patient presented in this case report received a
combination therapy (ribociclib/letrozole), and therefore,
the possibility that photoallergy was initiated by letrozole
action has to be taken into consideration. Letrozole is an
aromatase inhibitor and is known to have cutaneous side
effects. In phase 2 of a randomized study in postmeno-
pausal women with breast cancer, receiving letrozole, skin
rash was noted as a side effect in 23 out of 125 (18.4%) pa-
tients. The type of skin lesions was described as exfoliative,
nodular, follicular, generalized, maculo-papular, and others
[17]. However, no such cutaneous effects were observed
after the treatment of the same patient with palbociclib/
letrozole suggesting that the observed side effects were
provoked by the action of ribociclib.

Establishing a diagnosis of photosensitive reactions in-
duced by anticancer agents can be challenging and requires
close evaluation of the clinical presentation and medication
history of the patient. Also, these patients are often treated
in combination with a range of other therapies that may
be potentially involved in the occurrence of photosensitive
reactions, and it can be very challenging to identify the
most likely causative agent [7].

The involvement of ribociclib in the observed cutaneous
adverse effect is straight-forward as the symptoms sub-
sided after the treatment cessation, and they did not appear
again when the treatment option was changed. Letrozole
was a part of both treatment options, and therefore the
impact of this drug on the cutaneous adverse effects can
be excluded. Although photoallergic dermatitis is a rare
side effect of ribociclib, strict photoprotection should be
advised to these patients while prescribing this medica-
tion. As different dermatologic adverse events can lead to
dose modifications and interruption or discontinuation
of anticancer treatments in severe cases, the prophylactic
behavior of the patient is strongly encouraged. In cases
where preventative measures fail and photosensitivity
occurs, symptomatic treatment with topical or systemic
corticosteroids may help to reduce the impact of the pho-
tosensitive eruptions on patient quality of life and allow
potentially life-saving cancer therapies to be continued
without dose modification.

Recently, Abemaciclib [18] and Ribociclib [19] demon-
strated to significantly improve the invasive disease free
survival in intermediate and high risk populations of early
HR*/HER2- breast cancer patients so the treatment with
CDK4/6 inhibitors is being implemented in treatment of
breast cancer patients with early breast cancer, as well as
metastatic breast cancer, so the understanding and man-
agement of all side effects is crucial.

Conflict of interest: None declared.
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PMGOU,MKJWIGOM MHAYKOBAHA ¢0TOTOKCMHHOCT- €pa HOBUX /iIeKoBa U HOBUX

TOKCUYHOCTU

CvmoHnupa bobuh', bojaHa Monapuh-baxfhyp', MunaHa Matoswuh', Jiuguja Masnosuh', MapujaHa Munosuh-Kosauesuh'>

"MHcTuTyT 33 oHKOnorujy 1 papuonorujy Cpbuje, beorpap, Cpbuja;
2Ynneepautet y beorpaay, MegnunHcku akyntert, beorpag, Cpbuja

CAXETAK

YBopa Prbounknunb npunaga nopoanLm NHXnNbutTopa KuHa-
3a 3aBUCHUX Of LUMKnHa 4/6 1 ogobpeH je 2017. roguHe 3a
neuerbe 60ecHMLA ca y3HanpeaoBaauM KapLMHOMOM [ojKe
NMO3UTUBHUM Ha XOPMOHCKH peLientop (EP*) n HeraTnBHMM Ha
peuenTop 3a XymaHu envgepmanHu daktop pacta 2 (XEP2).
MowTo ce pnboumKnmnb 3a neyerbe paka Jojke KOPUCTM caMo
nocnefbyX HEKONMKO FOANHA, HEroBY PETKN HEXKebeHU edpek-
TV ONMCAHY CYy KPO3 pa3nnyuTe NpuKase ciyyajesa. KoxHa Gpo-
TOCEH3UTUBHOCT 0bYxBaTa WMPOK CrieKTap LepMaToNIOWKMX
CTarba y3POKOBaHUX UV NMOTOPLUAHUX TOKOM M3/1araka CyHL.
(DOTOCEH3NTMBHOCT U3a3BaHa JIEKOBMMa MOXe Aia Ce NCMOosby
KoZ, OHKOJOLLKYX 60NIeCHMKa KOju Ce Nleye CBM MoJanuTeTMa
CUCTEMCKe Tepanuje: xemnoTepaneyTULMMa, LibaHoM Tepani-
JOM 1 IMYHOJTOLLKOM Tepanujom.

Mpuka3 6onecHuKa lNprikasyjemo cnyyaj 6onecHuLe ca me-
TacTaTCKUM KapLMHOMOM [0jKe MO3UTUBHUM Ha XOPMOHCKM

DOI: https://doi.org/10.2298/SARH240925092B

peLenTop 1 HEeraTVBHUM Ha PeLIenTop 3a XyMaHu enugepman-
HM daKTop pacTa, KOA Koje ce jaBuna KoxHa GOTOTOKCMUHOCT
TOKOM NPYMEHE Tepanuje puboLmKIn6om/neTpo3onom. Tokom
TpeTMaHa MojaBuio ce 611aro LIPBEHWIIO KOXe Y CTPoro ¢poTo-
CEH3UTUBHOj ANCTPUOBYLIMjW 11 OCKM Ce NPOMEHMO Y epUTEMATO-
3He CrojeHe NakoBe Ha BPaTy M ropHem ey FpyAHOr KOLLa,
nvua v nognakTuua. NMocne npeknaa nprmMeHe neka npoMeHe
Ha KOXW Ce HICY MOHOBO MojaBure.

3akrbyuyak [MoWTo ce NCNOSbEHO KOXKHO HEXEbEHO AEjCTBO
MOBYK/O Noc/e NpeKkuga Tepanuje 1 Huje ce NOHOBO jaBsbaslo
nocrne nprYmeHe Tepanuje NanbourKnnmbom/neTpo3onom, Moxe
Ce 3aK/byunTU [ia je HeXEerbeHO [1ejCTBO NoC/eanLa NpumeHe
priboLmKnnba. Jleuere KOXKHIX HEXEebeHUX edekara je pasnu-
UUTO, YrNaBHOM Y 3aBUCHOCT Of CTEMEHA KOXKHUX HEXeTbeHX
edeKaTta 1 HeroBe TeXMHe.

KmbyuHe peun: priboLmKnmG; KapLMHOM AojKe; GOTOTOKCUYHOCT
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SUMMARY

Anemia is the most common disorder globally and one of the conditions that general practitioners
most frequently encounter. Human erythrocytes, also known as red blood cells, or RBC, are exposed to
constant stress while they circulate in the blood (e.g. shear stress, osmotic stress, oxidative stress). The
scope of this review was to analyze the literature data on what the hormonal receptors do on mature
erythrocytes and how they relate to the risk of anemia.

We investigated the literature data in the most recent five-year period (PubMed, Google Schoolar) and
analyzed the effects of hormonal receptors on four specific characteristics of mature erythrocytes: osmotic
resistance, deformability/rheology, erythrocyte hemoglobin affinity to oxygen and eryptosis.

We found that the hormones have a strong impact in regulating erythrocyte survival and functionality.
These receptors increase the physiological plasticity of mature erythrocytes and serve as the effective
tool for deeper effects of integral regulatory mechanisms that promote their survival and whole-body
homeostasis. Additionally, these hormonal receptors are closely associated with the risk of anemia:
when the supportive function of hormones and their receptors is not effective, eryptosis increases and,
consequently, the number of mature erythrocytes in the circulation decreases.

Keywords: physiological phenomena; blood cells; chemicals and drugs — hormones; osmotic fragility;

diseases, hematologic — anemia

INTRODUCTION

Erythrocytes are the most numerous
blood and body cells

Human erythrocytes, also known as red blood
cells, RBC, are organelle-free cells packaged
with hemoglobin that are specialized for oxy-
gen transport. With an estimated total number
of 25 trillion cells per person, erythrocyte is the
most numerous cell type not only in blood but
in the entire organism [1, 2].

Anemia is a condition in which the number
of erythrocytes or their oxygen-carrying capac-
ity is insufficient to meet physiological needs
[1, 3]. It is one of the most widespread disor-
ders worldwide and among the conditions most
commonly encountered by general practitio-
ners. According to World Health Organization
global database, anemia affected approximately
1.76 billion individuals worldwide in 2019 [3].

Additional overlooked erythrocyte
functions

Our understanding of erythrocytes as a simple
“bag” that contains hemoglobin and performs

its essential task as an oxygen shuttle has
dramatically evolved. Over the past several
decades, the efforts of cell and molecular bi-
ologists, physiologists, biochemists, and hema-
tologists have contributed to our better under-
standing of the complexity of the erythrocyte
structure and revealed that erythrocytes can
also perform the following: serve as sink for
exogenous RNA [4]; play a significant role in
the immunometabolic interactions that control
immunity [5]; contain an important pool of the
bioactive gas — nitric oxide [6]; play a role in
water- [7] and reverse cholesterol-transport [8];
and can be used as a drug carrier (pharmaceuti-
cal uses) [9].

Additionally, it is postulated that in regions
of low pO,, the mobile erythrocytes also serve
as oxygen sensors and modulators of vascular
tone, since they have the ability to match mi-
crovascular oxygen supply with tissue oxygen
demand, by releasing ATP [10]. It is amazing
how many essential complex physiological
functions are provided by erythrocytes. An
impressive number!
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Erythrocytes are constantly subjected to multiple
stresses while circulating in the bloodstream

While travelling through rapid, dynamic, and quickly
changeable circulatory system, erythrocytes face many
challenging conditions and locations [1, 11]. Firstly, with
each passage through the renal medulla, erythrocytes are
exposed to the osmotic stress/shock, since they undergo
significant changes in their hyperosmotic environment,
reaching levels as high as 1200 mOsmol/L [12]. Secondly,
mature erythrocytes endure the shear stress (mechanical
deformation of the membrane) while passing through tight
capillaries and sinusoids [13]. Thirdly, when in the lungs,
they also face oxidative stress due to the elevated oxygen
pressure [11]. Furthermore, during inflammation, whether
it is systemic or chronic, erythrocytes are constantly ex-
posed to circulating inflammatory mediators [14].

Consequently, all of these multiple stresses can result in
molecular and structural damage of erythrocytes, ultimate-
ly leading to their degradation and quick removal from
circulation. A rapid and severe reduction in erythrocyte
levels results in the development of hemolytic anemia [1].

Even though erythrocytes are constantly subjected to
multiple stresses, they lack the ability to replenish proteins
that have lost their function, since they have lost all of their
organelles by the time they mature [1, 15].

Altogether, due to all of these difficulties, erythrocytes
are highly vulnerable and sensitive cells that require vari-
ous defense mechanisms to support their viability and
avert their premature clearance [15, 16].

The intimate relationship between erythrocytes
and the endocrine system

Numerous clinical and experimental observations have
confirmed that there is a close connection between the
rate of hematopoiesis and endocrine hormones, as evi-
denced by changes in bone marrow and peripheral blood
components [17, 18, 19]. For instance, hypothyroidism is
related to anemia and an underactive marrow, while hy-
perthyroidism is linked to an excessively cellular marrow,
lymphocytosis, and lymphoid hyperplasia [20].

This intimate relationship exists especially between im-
mature erythrocytes and the endocrine system. It is well
known that human erythropoietin (Epo), a glycoprotein
hormone composed of 165 amino acids, is a crucial factor
for the survival, viability and proliferation of erythrocyte
progenitor cells [1, 17]. In bone marrow, Epo binds to the
homodimeric Epo receptor, and through JAK-2/STAT-5
signaling pathways induces the expression of anti-apoptot-
ic proteins (e.g. Bcl-xL) and promotes the survival of eryth-
rocytic progenitors, particularly the colony-forming unit-
erythroid (CFU-E) [21]. Apart from this, Epo activates
genes promoting proliferation, differentiation, and matu-
ration of immature forms of erythrocytes. Approximately
four days after an increase in Epo levels, there is a rise in
the number of reticulocytes and mature erythrocytes that
enter the bloodstream [1, 2, 18].

‘ DOI: https://doi.org/10.2298/SARH241008091K
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In addition to Epo, the male hormone testosterone
strongly stimulates erythropoiesis [1, 18]. The mechanisms
by which testosterone promotes erythropoiesis are not well
understood. It is hypothesized that testosterone induces
erythrocytosis by stimulating the production of Epo [15].
Testosterone also acts directly on the bone marrow, in-
creasing the number of Epo-responsive cells [1, 22, 23].

Surprisingly, comprehensive research on erythrocyte
biochemical pathways, metabolism, and structure-activity
relationship with a substantial number of publications has
revealed that a relatively large number of endocrine hor-
mone receptors are expressed not only on humane im-
mature but also on mature erythrocytes [24, 25, 26]. This
discovery rises the questions whether these hormonal
receptors represent only the remnants of receptors from
young (immature) forms of erythrocytes, or do they have
their own physiological function and pathophysiological
significance. Are they functional in mature erythrocytes?
The literature lacks data explaining how erythrocytes have
a relatively long lifespan, of 120 days, despite their low
complexity and their inability to transcriptionally up-
regulate antioxidant (and all other stress-related) defense
mechanisms. The goal of this literature review is to sum-
marize the protective and supportive impacts of hormones
on four mature erythrocyte vital characteristics: volume
homeostasis (osmotic resistance and fragility), deform-
ability/rheology, affinity of erythrocyte hemoglobin to
oxygen, and eryptosis.

We investigated the literature data (PubMed, Google
Schoolar) from the latest five years with the following
keywords employed: hormonal receptors, mature eryth-
rocytes. The number of articles found was not system-
atically quantified, as the focus was not on providing an
exhaustive coverage of all relevant studies but rather on
identifying representative and key sources that support
the narrative analysis.

ERYTHROCYTE VOLUME HOMEOSTASIS

Preserving of cellular volume homeostasis is essential for
the survival of erythrocytes [1]. Disturbance of this ho-
meostasis, a feature of several inherited anemias, leads to
abnormal erythrocytes. Several pathways mediate water
and solute homeostasis in normal erythrocytes, where cel-
lular volume is primarily controlled via the sodium-potas-
sium ATPase pump (Na*/K*ATPase), that maintains the
intracellular low sodium, high potassium composition by
actively transporting sodium out of and potassium into
the erythrocytes [1].

Hormones that affect the function of Na*/K*-
ATPase and RBC osmotic fragility

Thyroid-stimulating hormone (TSH) is a glycoprotein
synthesized by the thyrotrophs of the anterior pituitary
gland and its main role is to stimulate the thyroid gland
to secrete thyroxine (T,) and triiodothyronine (T,). TSH
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acts through TSH receptors (TSHr), which are G-protein
coupled receptors [1].

Balzan et al. [27] identified the TSHr on human eryth-
rocyte membranes in 2007. Subsequently, in 2009, they
demonstrated that TSH binds to TSHr, affecting Na*/K*-
ATPase [28]. Additionally, Mendonga-Reis [29] in 2024
found that TSH enhanced erythrocyte resistance to he-
molysis by inhibiting the AMPK-dependent pathway and
activating the PI3K/AKkt signaling pathway.

Further, research indicates that individuals with sub-
clinical hypothyroidism exhibit decreased Na*/K*-ATPase
function in erythrocytes, suggesting its potential role as an
early indicator of hypothyroidism [17]. Moreover, elevated
TSH levels in sickle cell anemia patients correlate with dis-
ease severity and duration, implying a potential influence
of TSH on disease progression [20]. The identification of
a functional TSHr in erythrocytes and the elucidation of
associated pathways suggest that TSH can influence eryth-
rocyte behavior and fate.

From a physiological point of view, it seems reasonable
to assume that TSH enhances the osmotic resistance of
erythrocytes to hemolysis in a state of elevated metabolism,
since all the end-products of metabolism are osmotically
active, and because of that they inevitably induce osmotic
stress to erythrocytes.

Angiotensin II (Ang II) can enhance erythrocyte os-
motic resistance and decrease hemolysis, particularly bene-
ficial for individuals with sickle cell anemia [12]. Although
the precise mechanisms by which Ang IT influences eryth-
rocytes are not entirely clear, it is understood that the ATR,
receptor can impact multiple signaling pathways related to
cell survival and osmotic control.

Cortisol binds to the erythrocyte membrane, impair-
ing epinephrine binding and resulting in an increase in
the microviscosity of the membranes and a rise in Na*/
K*-ATPase activity [30, 31].

Endothelin-1 (ET-1), a peptide hormone composed
of 21 amino acids, is a potent vasoconstrictor in humans.
Within erythrocytes, ET-1 enhances the activity of protein
disulfide isomerase, an enzyme involved in regulating ion
channels that promote potassium and water loss from cells,
resulting in erythrocyte dehydration and heightened sus-
ceptibility to hemolysis [32]. In sickle cell anemia, elevated
ET-1 activity can induce dehydration of sickle erythro-
cytes, increasing their stiffness and propensity to aggregate.
Investigations into ET-A receptor antagonists as potential
therapies aim to mitigate these adverse effects, potentially
enhancing the well-being of individuals with sickle cell
anemia.

See Table 1 for hormones influencing erythrocyte os-
motic resistance/fragility.

Table 1. Hormones influencing red blood cells’ osmotic resistance/
fragility

Increases osmotic resistance Decreases osmotic resistance
TSH Endothelin-1

Angiotensin Il

Cortisol

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):623-629

RBC FLEXIBILITY AND RHEOLOGY

The hemorheologic responses involved in the body’s re-
actions to stress, energy regulation, and growth are not
fully understood [18, 33]. Erythrocyte flexibility refers to
the cells’ capacity to adjust their shape in response to dy-
namically changing flow conditions. The indicators that
expressed the erythrocyte membrane flexibility are RBC
deformation index (RDI: 0.47-0.55) and erythrocyte rigid-
ity index (Male: 7.16, Female: 7.14) [33]. The hormones
can either enhance or reduce red cell deformability, thereby
aiding in adjusting microcirculatory blood flow accord-
ingly [30]. The stiffening of erythrocytes may either be
reversible or part of the sequence of events culminating
in programmed red cell death (eryptosis).

Hormones that improve the RBC flexibility/
rheology

Catecholamines, during stress, regulate erythrocyte rhe-
ology via a- and B-adrenergic receptors [25, 33]. This
is consistent with the other classical effects of catechol-
amines mediated by B-adrenergic receptors (vasodilation,
increased cardiac output, etc.) that all lead to an increased
blood flow. The effect of these hormones on erythrocyte
deformability is mostly under the control of intracellular
Ca**-regulating pathways [25]. In contrast to this beneficial
effect of catecholamines on erythrocyte deformability in
physiological conditions, a decreased erythrocyte deform-
ability was observed in untreated pheochromocytoma [34].

Erythropoietin improves red cell deformability [16, 17,
30]. Chronic kidney disease-associated hemorheological
disturbances (reduced erythrocyte deformability) were
corrected with treatment using recombinant human Epo
(rhEPO) [35]. In cancer patients, rhEPO increases red cell
deformability and decreases red cell aggregation [30].

TSH. The results indicate that the TSHr decreases he-
moglobin S polymerization and enhances the deformability
and adhesion of sickle erythrocytes [29].

Leptin, a hormone released by adipocytes, has been
shown to improve erythrocyte deformability via a NO-
and cGMP-dependent mechanism [30]. Aditionally, the
specific binding of leptin to erythrocytes delivers pancre-
atic hormones and stimulates ATP release [36]. Leptin is
involved in regulatory loops that link energy stores and
circulation [16].

Hormones that impair the RBC flexibility/rheology

On the other hand, several hormones have been identified
to decrease erythrocyte membrane flexibility.

Thyroid hormones. Erythrocytes also exhibit receptors
for the thyroid hormone [20]. Whether thyroid hormones
are regulators of blood rheology remains unclear, but a
decrease in erythrocyte deformability has been reported
to exist in hyperthyroidism [20, 37, 38] and to be revers-
ible after the successful treatment of the disease [20, 37].

Prostaglandins. PGE, decreases the deformability of
erythrocytes and increases their aggregability [15, 39].
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Female sex hormones. The effects of sex hormones on
erythrocyte rheology may contribute to the very complex
mechanisms of ovulation and, consequently, play a role in
the regulation of fertility [16, 26].

Insulin-like growth factor 1 (IGF-1). Clinical report
from an exercise-test in 39 male elite athletes indicates that
elevated levels of IGF-1 are associated with lower erythro-
cyte deformability at high shear rates [33].

Apelin is a cytokine that is predominantly secreted by
adipocytes [1]. In rats with reduced erythrocyte deform-
ability due to the experimental induction of diabetes and
ischemia-reperfusion injury of the heart, apelin-13 has
been shown to restore this loss of erythrocyte deform-
ability [40].

Melatonin can elevate the erythrocyte deformability
in experimental sepsis due to its nitric oxide scavenging
activity and antioxidant effect [41]. However, pinealectomy
alone did not lead to any statistically significant altera-
tions in erythrocyte deformability, but when melatonin was
added, a significant decrease was observed [42]. Therefore,
this issue remains controversial and requires further study.

See Table 2 for hormones influencing erythrocyte flex-
ibility.

OXYGENATION OF HEMOGLOBIN

The function of erythrocyte 2,3 diphosphoglycerate (2,3-
DPQ@), an intermediate molecule of glycolysis, is to bind
to deoxyhemoglobin and facilitate oxygen transport.
Hormones may modulate hemoglobin’s capacity to bind
and release oxygen, by affecting the level of erythrocyte
2,3-DPG.

Thyroid hormones. Tokay et al. [43] showed that
thyroid hormones upregulated the levels of 2,3-DPG in
erythrocytes, thus implying a possible connection with
the regulation of oxygen release from hemoglobin. The
hormones effects on 2,3-DPG synthesis may provide a bio-
chemical explanation for the shift in the oxyhemoglobin
dissociation curve seen in thyroid disorders.

Table 2. Hormones influencing red blood cells’ flexibility

Koji¢ Z. et al.

Dehydroepiandrosterone (DHEAS) has been linked to
changes in the deoxygenation rate of hemoglobin, which
could influence hemoglobin’ affinity for oxygen [17, 44,
45].

See Table 3 for hormones influencing oxygenation of
hemoglobin.

ERYTHROCYTE ERYPTOSIS

Eryptosis refers to the premature, stress-triggered suicidal
death of erythrocytes, which is distinct from accidental
hemolysis or cellular senescence [2, 15].

Eryptotic effect is triggered by endocannabinoids.
Anandamide, a type of endocannabinoid, has been re-
ported to induce eryptosis, by increasing the activity of
erythrocyte cytosolic Ca*, resulting in the cell shrinkage
and, subsequently, the induction of eryptosis [46].

Anti-eryptotic hormones

Inhibition of eryptosis is crucial in certain therapeutic situ-
ations, such as in patients with sickle cell anemia, who
experience elevated eryptosis levels that can exacerbate
anemia [18]. Numerous hormones can inhibit eryptosis,
some of which are mentioned bellow.

Erythropoietin not only stimulates erythrocyte de-
velopment in the bone marrow (erythropoiesis), but also
exhibits direct anti-eryptotic properties, as it reduces Ca**-
mediated eryptosis by inhibiting non-selective cation chan-
nels [15].

Catecholamines also have an anti-eryptotic effect, by
impairing the Ca* cation channels’ ability to enhance the
entry of Ca** ions [47].

Leptin and thyroid hormones have been associated
with maintaining erythrocyte deformability, indicating a
potential anti-eryptotic effect [16, 20].

Melatonin. While the effects of melatonin on eryth-
rocyte deformability remain controversial, some studies
suggest that melatonin may have an anti-eryptotic effect

ImprQ\{e RBC Reverse thg Igss Impair RBC flexibility Unc.le.a.r results on RBC
flexibility of RBC flexibility flexibility
Cateholamines Apelin Catecholamines: supraphysiological levels — in untreated pheochromocytoma | Female sex hormones
Erytropoietin Erytropoietin: subphysiological levels, in chronic kidney disease Melatonin

TSH Thyroid hormones

Leptin IGF-1

PGE2

RBC - red blood cells; TSH - thyroid-stimulating hormone; IGF-1 - insulin-like growth factor 1; PGE2 - prostaglandin E2

Table 3. Hormones influencing oxygenation of hemoglobin

Decreases Increases

Thyroid hormones -
Dehydroepiandrosterone (DHEAS) -

DOI: https://doi.org/10.2298/SARH241008091K

Table 4. Hormones influencing red cell eryptosis

Eryptotic effect Anti-eryptotic effect
Erythropoetin
Catecholamines
Leptin

Thyroid hormones
Melatonin

Endocannabinoids
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[41]. The beneficial effect of melatonin has been already
proven to prevent oxidative stress-induced damage as-
sociated to lipid peroxidation [41].

See Table 4 for hormones influencing red cell eryptosis.

LIMITATIONS

This literature review examines the role of hormones in
regulating erythrocyte survival and functionality.

The action of hormones on mature (and immature)
erythrocytes involves a complex interplay between various
signaling pathways and receptors, influencing erythrocyte
function, survival, and responses to different physiologi-
cal stressors. However, this review does not address two
key points. Firstly, it does not explain the mechanism by
which certain hormonal receptors are spared from removal
during terminal erythrocyte maturation - specifically, how
some receptors avoid the “tagging” process that leads to
their autolysis (via an autophagy/exosome-mediated path-
way tied to membrane remodeling). Secondly, it does not
explain the complex interplay among the various signaling
pathways and receptors involved. Due to these limitations,
the review cannot be considered a fully “causal literature
review.’

This literature review can neither be considered a “sys-
tematic literature review; since it does not have strict in-
clusion and exclusion criteria. Compared to a systematic
literature review on the same topic, this review is more
subjective, as we have constructed a narrative based on se-
lected relevant studies in accordance with our own criteria.
Our focus is on interpreting results and conceptualizing
ideas rather than on providing a comprehensive, objective
analysis of all relevant studies.

By integrating findings from different research endeav-
ors, we aimed to present a coherent narrative that high-
lights the broader picture. Thus, this literature review
paper should be classified as a “narrative (contemplative)
literature review”” To the best of our knowledge, there is no
similar integrative interpretation of this intriguing “intel-
ligent design” that enhances the physiological plasticity of
mature erythrocytes.
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CONCLUSION - CLINICAL IMPLICATIONS AND
FUTURE DIRECTIONS

Hormonal receptors on mature erythrocytes prevent the
premature, stress-induced death of erythrocytes (eryptosis)
and protect the erythrocytes. Some hormonal receptors,
such as those for TSH, angiotensin II, cortisol, and endo-
thelin-1, are essential for maintaining erythrocyte volume
homeostasis and osmotic resistance. Others, including re-
ceptors for catecholamines, erythropoietin, insulin, leptin,
somatostatin, and thyroid hormones, regulate erythro-
cyte membrane deformability (flexibility) and rheology.
In addition, receptors for thyroid hormones (T,, T,) and
DHEAS mediate adjustments in the affinity of erythrocyte
hemoglobin to oxygen, depending on the intensity of tis-
sue metabolism.

When the supportive function of hormones and their
receptors is not effective, eryptosis increases and, conse-
quently, the number of mature erythrocytes in the cir-
culation decreases. Addressing the issue of anemia is a
significant challenge in modern medicine, as it is a highly
complex condition involving numerous underlying patho-
physiological mechanisms. Future research is needed to
determine whether introducing new technologies and the
development of specific hormonal receptor antagonists/
agonists could prolong the life and potentially enhance the
well-being of individuals with different types of anemia.
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KaKo XopMOHM NocpeCTBOM CBOjUX peLienTopa yTUUY Ha 3pene eputpouuTe

3Be3paHa Kojuh'? Cangpa Xotuh*4, CuHnwa Puctnh>S

'YHuep3uteT y beorpagy, MeauumHck dakynteT, beorpag, Cpbuja;

2/HCTUTYT 32 MeauUMHCKy dpusnonorujy, beorpag, Cpbuja;

*YHneep3uTeT y barboj Nlyuu, MegnumHckmn dpakynter, barba Jlyka, Penybnuka Cpnicka, bocHa 1 XepLierosuHa;
*YHueep3uTeT y barboj Nyuu, MegnumHckm dakyntet, Katepa 3a nHTepHy MeauumHy, barba Jlyka, Peny6nuka Cpncka, bocHa n

XepuerosuHa;

YHusep3uTeT y MictouHom CapajeBy, MegnumHcku dpakyntet, CapajeBo, Peny6nuka Cpnicka, bocHa 1 XepLerosuHa;
SYHCTUTYT 32 MeauUMHCKY dusnonorujy, ®oua, Penybnuka Cpricka, bocHa n XepuerosuHa

CAMETAK

AHemuja je Hajuewhn nopemehaj 3apaBsba CByAa y CBETY U
jemHO ofl CTaba ca KojiMa ce NleKapu oriuTe NpaKce Hajuewhe
cycpehy. EputpoumnTyi cy n3noxeHn cTanHoM CTpecy [OK LIMPKY-
NNLLY Y KPBY (HAP. TPMe CTPecC ycieq cuna CMrLakba, OCMOTCKI
CTPeC, OKCUAATVBHU CTPEC).

Linsb oBor npernefHor YnaHKa je 61o fa aHanusupa nurepa-
TypHe nofaTke O TOME LUTa XOPMOHCKM peLientopu paje Ha
3pesiuM epuTPOLMTIMA U KaKo Cy OHU NMOBE3aH Ca PU3NKOM
0[] HaCTaHKa aHemuje.

VcTpaxuBanu cMo nutepatypHe nofatke objaB/beHe TOKOM
npeTxofHvx neT roguHa (PubMed, Google Scholar) v aHanu3u-
panu epeKTe Koje XOPMOHCKI peLienTopy Majy Ha YeTUpU cre-
LMPMUHe KapaKTePUCTUKE 3pefIuX epUTPOLIATa: Ha OCMOTCKY
0TnopHOCT, fiedopmabunHocT/peonorujy, apUHUTET XEMOTIIO-
6VHa Npema KMCEOHUKY 1 epunTo3y epuUTpoLmTa.
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YTBpAUAN CMO ia XOPMOHU MMajy CHa)aH yTuLaj Ha perynu-
catbe NpexuB/baBama U GyHKLMOHaNHOCT eputpouunTa. OB
peuentopu noBehasajy Gr3MONOLLIKY NNACTUYHOCT 3pENX epu-
TpouWTa 1 Cy>Ke Kao eprKacHO CPefCTBO 3a Ay6rbe eNoBatbe
VHTErpasH1X perynaTopHmMx MexaHn3ama, Koju NpoMoBuLLY
OoncTaHak epuTpouuTa 1 XomeocTasy Lenor Tena. floaatHo,
OBV XOPMOHCKM peLienTopu Cy YCKO NMOBe3aHu ca pU3NKOM
o[} HaCTaHKa aHeMuje: Kaga cynopTmBHa GyHKLMja XOpMOHa 1
HUXOBYX peLienTopa Huje edprKkacHa, epunTo3a ce nosehasa
1, Kao nocneanLa Tora, CMakbyje ce 6poj 3penunx eputpoumTta
y UMpKynaumju.

KmbyuHe peun: dbusvonolike nojase; KpaHe henuje; xemmnka-
Nvije 1 NEKOBY — XOPMOHU; 0CMOTCKa GparniHOCT/0TNOPHOCT;
6051eCT, XeMaToNOLLIKe — aHeMUja
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SUMMARY

The concept of diversity, equity, inclusion and belonging is essential for research and academic pro-
grams and institutions worldwide, but although women do not lag behind men at entry and graduation
from Serbian universities, equitable leadership does and it further hinders outcomes in every way: from
translational science via healthcare up to legislative efforts to protect children, women and elderly.
Although all these may seem as I'art-pour-I'art issues when compared to mere survival in war zones on
two continents and all issues women face under circumstances of displacement and bans on rights to
education, healthcare and sounds of their own voices in public, still it is the ongoing fight for rights lost
in silence and where one least expects it that has to push every human being to fight for the oppressed
and underprivileged.

Keywords: COVID-19; sex differences; gender differences; women in medicine; women in cardiology;
women in STEM

INTRODUCTION who bore the brunt of the pandemic’s first wave

[1-6], and culminating in the widening of gaps

The close of the second decade of the 21st
century, marked by the and the SARS-CoV2
(COVID-19) pandemic, unveiled another
Pandora’s box — one highlighting the perva-
sive inequities faced by women. These ranged
from adequate treatment as patients, initially
underestimated due to erroneous assumption
that their sex offered protection against the dis-
ease [1, 2, 3], to the harsh working conditions
endured by women in the healthcare sector,

in research opportunities and academic promo-
tions [1, 2, 3].

The fight against “bikini medicine” in the
United States has been gaining momentum
in crossing borders with global campaigns
teaching patients, physicians, researchers, leg-
islators and other advocates that heart disease
does take more lives of women than all can-
cers combined not just in the United States [2],
but worldwide as well, as it does in Serbia [7],
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tober 29, 2022, Novi Sad, Serbia)

although different practices and legislation in healthcare
tend to hinder progress in that regard and the pandemic
has, actually, emphasized the necessity of tailored com-
prehensive care for women [2, 3, 8. 9, 10]. On the other
hand, as history has taught us before, all times of crises -
such as the COVID-19 pandemic and ongoing warzones
on two continents — lower the threshold for violence,
not only displaced women, and in particular women of
color suffer the most [11, 12], but in the least expected
places and sociodemographic strata [2, 13-16]. This, in
turn, brings us back to the necessity of diversity, equity,
inclusion and belonging (DEIB) programs of academic
institutions and that of Women’s Heart Centers/Programs
[2, 17, 18] that should follow the needs of the underserved
population that women remain, especially where they suf-
fer most discrimination [2]. Despite different models of
the women’s heart centers [2, 17, 18], the Serbian one [2]
proposed positioning of its program aiming to a broader
reach for socially-responsible and equitable healthcare,
teaching, research and advocacy, which was also reaffirmed
by the latest Presidential Advisory of the American Heart
Association [9].

Taking it all in consideration, likeminded research
groups continue to endeavor to fill the growing gaps that
have heavily influenced Serbian scientific and healthcare
landscapes, for the growing number of recorded femicides
in Serbia [19] — where femicide is still not recognized as
a criminal offense, yet prosecuted as an aggravated mur-
der - are facilitating normalization of all lesser forms of
violence women are subject to: women who report bul-
lying and harassment are discouraged to do so via social
media, social pressures and lack of diligence by the police
and justice departments while lengthy proceedings end
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up with none whatsoever or mediocre sanctions for the
perpetrators whom everyone else sees still flourishing in
their professional and social roles.

SERBIAN EQUITY SCENE: 2022-2024

United around the same idea that equity and meritoc-
racy - and not patriarchal personal preferences — share
the keychain for a thriving society our group continued
organizing educational events targeting a wide population.

NOVAK 2022: the “Dr Nanette Kass Wenger”
Women’s Heart Program session

With SARS-CoV-2 pandemic approaching its end, gather-
ing a variety of experts [1, 2, 20, 21, 22] of different fields
(Figure 1),we re-addressed the issue of women’s health
aiming to dispel myths that keep hindering long term
cardiovascular health of women in Serbia where — among
other issues — vaccination rates of pregnant women were
low, while data on newborns’ COVID-19 infections un-
know, although our microbiologists were among pioneers
in the field starting from the first wave[23]. During the
first year of pandemic, pregnant women lacking previously
acquired immunity had an increased risk for both severe
morbidity and mortality following SARS-CoV-2 infection
when compared to non-pregnant [24, 25, 26], although
infection was associated with higher risk of preterm deliv-
ery [27]. Still, in most neonates and infants SARS-CoV-2
infection was either asymptomatic or mild [28]. However,
as studies showed that anti-SARS-CoV-2 antibodies are de-
tected in cord blood of women infected with SARS-CoV-2,
it is likely that some degree of protection against infection
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Figure 2. 18th International Fair of Education and SRNA's roundtable “Women in Science - Key to a Better Future” (March 9, 2023, Novi Sad, Serbia)

and/or risk reduction of developing severe COVID-19 in
infants may be expected if the infants are born to women
with pre-existing immunity [26, 29]. In order to beat the
pandemic, the first COVID-19 vaccine based on messenger
RNA technology was approved in December 2020 by the
Food and Drug Administration and although this vaccine
has been shown to be highly effective in real world setting,
pregnant individuals were not included in the initial vac-
cines’ efficacy trials [30]. For several months a clear univer-
sal evidence-based recommendation was expected for the
immunization of this vulnerable population, which led to
lesser acceptance of the vaccine in the pregnant population
[31]. Also, it is considered that the benefits of vaccination
have been communicated “confusedly” with lack of data
about COVID-19 vaccine safety [26, 32]. Finally, in mid-
2021 it was reported that of the top 20 countries affected
by pandemic, 11 allow vaccination of pregnant women, of
which two have classified pregnant women as a high-risk
group for which vaccination is safe. On the other hand,
only five of the 20 countries with high maternal mortality
allow vaccination of pregnant women but none of these
countries prioritized vaccination of pregnant women [33].
Pointing out the safety as the most challenging issue when
it comes to vaccinating pregnant women, it is stated that
prenatal mRNA COVID-19 vaccination did not show as-
sociation with adverse immediate pregnancy outcomes
or newborn complications [34]. Injection-site pain, fa-
tigue and myalgia, as the most frequent reactions after
COVID-19 vaccination in pregnant women, were reported
at the same level among non-pregnant women [35] and
more frequent after the second dose of mRNA vaccines.
Moreover, the incidence rates of adverse pregnancy and
neonatal outcomes (fetal loss, preterm birth, and neonatal

‘ DOI: https://doi.org/10.2298/SARH230812095P

death) were similar between vaccinated pregnant women
and the same population before the pandemic, but also be-
tween vaccinated and unvaccinated pregnant women dur-
ing the pandemic [30, 34]. Safety concerns of COVID-19
vaccines’ components and technological platforms were
in detailed described by Ciapponi et al. [36], whose team
did not find any evidence of pregnancy-associated safety
concerns of COVID-19 vaccines (selected for review by
the COVAX MIWG, COVID-19 Vaccines Global Access-
Maternal Immunization Working Group) or their compo-
nents and platforms when used in other vaccines. Still, vac-
cine naive and sceptics were mostly encountered amongst
nurses in our healthcare sector, even outside family plan-
ning concerns, although effects of repeated infections have
been demonstrated to influence cardiovascular morbidity,
extended absences from work, reassignment requests that
hospital systems sometime cannot fulfill, which overall
increases burnout [2, 8, 37] of an already exhausted work-
force they represent.

SRNA roundtable: March 2023

As the educational fair coincided with the International
Women’s Day, SRNA - the pioneering #SheForShe team
of Serbian academia - organized a roundtable (Figure 2)
that gathered women researchers from different areas who
discussed not only importance of their research fields in
which both their sex is rare, but sex disparities tend to
be neglected even when they influence the outcomes of
their research: biology and biodiversity[38], medicine
[2], pharmacy [39], sociology [15, 16, 40] and so many
more. From the medical standpoint, it is well know that
anatomy [41, 42, 43] and physiology mandate the response
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Figure 3. The First Continuous Medical Education (CME) at the University of Belgrade, Faculty of Medicine “Gender differences recognition as
aroad to improving healthcare of women”held on February 22, 2024 (Belgrade, Serbia) was offering a six-hour-long CME and as refreshments
muffins from MuffinStore (Belgrade, Serbia) as the first family-owned catering company in Serbia that hires only women over 40 years who were

fired and cannot find employment elsewhere

to disease, as well as treatment, but still, women remain
under-represented in research trials even when women
are principal investigators [44] and despite ongoing era of
modern pharmacology in cases of drugs that exhibit clear
benefit for men in terms of long term survival and compli-
cations’ free follow up [45] and even in fields that should
be in the scope of growing research as lactating mothers
[46]. Yet, as we live in the era of sustainable development
and modernizing legislations to keep up the pace with re-
search and technology who are expected to further their
collaborations in every way and to which Serbia has com-
mitted [47], equity is also invited to this party. Fortunately,
challenging fields of under-financed research and research
talents, has found one of its loudest advocates in the LOréal
Fund for Women that has selflessly endorsed research led

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):630-637

by women in Serbia and some of the panelists shared their
own experience as laureates or mentors of mentees whose
research projects were supported by LOréal in Serbia via
their annual grants.

CME at FMUB: 2023/2024

For the first time at the Faculty of Medicine of the
University of Belgrade (FMUB), during the school year
2023/2024, a continuous medical education (CME) pro-
gram (Figure 3) designed by basic science researchers
(41, 42, 43, 48, 49], clinicians [1, 3, 13, 18, 20, 21, 22, 45,
50-61], public health [62] and legal [63] experts was pro-
posed and approved as a six-hour-long CME credits aim-
ing to help recognize and fight discrimination of different
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patients’ populations who often carry a stigma of their sex,
gender, age, social determinants of health and personal
choices that are not judged in other parts of Europe and
the world: women, elderly, displaced people with empha-
sis on women and children, different addicts, prostitutes
and LGBTQIA+ who face endless forms of discrimination
from both medical and legal perspectives when seeking
medical help for themselves or as caregivers/partners of
ill or hospitalized LGBTQIA+ patient. The first, inaugural
CME had been planned to be held during the “16 days of
activism” of 2023 at the Ceremonial Hall, but eventually
pushed for Heart Month of the AHA, i.e., February 2024,
due to logistic reasons and it scored a remarkable 4.93/5
per FMUB’s reports in Summer 2024 which encouraged
the team to pursue re-accreditation in the 2024/2025 and
promote further the round-table concept that encourages
participants to exchange more easily on experience, advice
seeking and ideas for improvement needed in their respec-
tive areas and medical and legal practices. The CME was
endorsed by the Ministry of Education of the Republic
of Serbia led by Professor Slavica Buki¢-Dejanovi¢, the
Office of the Commissioner for Protection of Equality of
the Republic of Serbia Ms. Brankica Jankovi¢ and office of
UN WOMEN in Serbia in particular Ms. Milana Rikanovi¢
and Ms. Nevena Marceta.

“AND, WHAT NOW?” EN LIEU DE DISCUSSION

Discrimination in all walks of life comes in all sizes, shapes
and colors and never goes under the DEIB radar where
one is fully in function. Regrettably, in different corners
of the world where one lacks in function of local poli-
tics, we — on the verge of the second quarter of the 21st
century — witness girls and young women being stripped
off their basic human rights as rights to education and
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XeHe y Hayuu 1 pasHonpasHocT y Cpbuju —

TaKo 6113y, a TaKo 4anexko

burbara Mapanua', Bocuibka HrikaHosuh Tetnkosuh? Catba MoayHaBal KyamaHoBuh?, [iparaHa by6arba‘,

Munuua Hyposuh', Cnasuua Hykuh [ejaHoBrh®, JeneHa berosuh®, AHactasuja Crojwmh Munocasmesuh’, AHa baHKo®,
Mwupsat AnacHar®, JonaHTa Cunep Matyna'®, Pagmuna Jankosuh'', AHa Crapuesuh'?, [laHujena Tnocasmesuh',
AnekcaHppa byxa hophesuh'*, MupjaHa Ryk'®, JosaHa Mpaxosaw?, Aiparan Cumuh', Munan AHToHnjeBuh'S, Mpko Mpkuh'?,

Hanet Kac BeHrep'®, Bnagumup Karbyx'®

'YHuBep3utet y beorpagy, MeguumHckn dakynteT, YHUBep3uUTeTCKI KNMHUYKM LieHTap Cpbuje, KnuHuka 3a kapauonorujy, beorpag,

Cpbuja;

2Ynueepautet y beorpagy, MeanunHcki dakyntet, MIHCTUTYT 3a coupnjanty MmeauumHy, LLkona jaBHor 3apaBba, beorpag, Cpbuja;

*YHusep3uTtet y Hosom Cagy, TexHonowku pakyntet, Hosu Cag, Cpbuja;

*YHuBep3uTeT y Kparyjesuy, Gakyntet MeguLMHCKIX HayKa, KnuHuKa 3a eHpokpuHonorujy, Kparyjesau, Cpbuja;

YHuBep3uTeT y Kparyjesuy, DakynteT MeANLMHCKNX HayKa, KnHuka 3a ncuxujatpujy, Kparyjesau, Cp6uja;

YHnsep3uTeT y beorpagy, IHCTUTYT MoneKynapHe reHeTUKe 1 reHeTCKOT NHxXetbepuHra, beorpag, Cpbuja;

’Ynneep3uTet y HoBom Cagy, MeguumHckm dakyntet, UIHCTUTYT 3a KapguosackynapHe 6onectu BojsoguHe ,Cpemcka Kamennua’, Hosm

Cap, Cpbuja;

8YHneep3uTet y beorpagy, MegnunHcku dakyntet, UIHCTUTYT 3a Mukpobuonorujy n umyHonorujy, beorpag, Cpbuja;
°BojHa 6onHuua,Kpamns Oaxa’, KapanosackynapHu LenTap, Llena, Cayaunjcka Apabuja;

"MepnunHckn yHuBep3uTeT y beuy, bey, Ayctpuja;

"YHuBep3urteT y beorpagy, MeauuuHckn dakyntet, HctuyT 3a natonorujy, beorpag, Cp6buja;
2YHuBep3urteT y beorpagy, MeauumnHckn dakyntet, UHcTuTyT 3a aHatomujy, beorpag, Cpbuja;
3YHuBep3uTeT y beorpagy, MeauuuHckn dakyntet, XymaHucTuuKe Hayke, beorpag, Cpbuja;

“YHuep3ureT y beorpagy, ®apmaueytckn dakynteT, beorpag, Cpbuja;

*YHusep3uteT y Hoom Capgy, MpupogHo-matematnukm dpakyntet, Hosu Cag, Cpbuja;

YHuBep3uTeT y beorpagy, ®unosodcku dakyntet, beorpag, Cpbuja;

"Yuneep3utet CunrupyHym, Qakyntet 3a meguje n KomyHuKauwje, beorpag, Cpbuja;
'8YHuBep3uteT EMopu, MeaunumnHckn dakynTeT, LieHTap 3a eHcko cpue, AtnanTa, Llopunja, Cjeanrbene Amepuuke [ipxase;

“Cpncka akagemuja Hayka 1 ymeTHocTu, Beorpag, Cpbuja

CAXETAK

KoHLenT pa3HONMKOCTY, jeAHAKOCTU, MHKY3Kje 1 Npunag-
HOCTU KJ/byYaH je 3a NCTpaXkMBayKe 1 akageMcke nporpame v
WHCTUTYLWje Wnpom cBeTa. MehyTnm, nako xeHe He 3a0CTajy
33 MyLWKapLMma NPUIMKOM ynuca u Aunnomvparba Ha yHu-
Bep3uTtetma y Cpbuju, npaBegHO NMAEPCTBO TO YMHU, LUTO
[0AATHO OTeXKaBa MCXOe Ha CBaKM HauVH: of TPaHCaLVoHe
HayKe, MPeKO 3ApaBCTBEHE 3alUTUTE, Na CBE A0 3aKOHOAABHUX
Harnopa 3a 3alTUTY AeLle, XeHa 1 cTapujux aoba. Mako HaBepfe-
HW MOjMOBM MOTY M3rnefatv Hanuk [‘art-pour-l'art npobnemuma
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Kafa ce yrnopege ca nyKum npexunBrbaBakbeM y PpaTHAM 30Hama
Ha ABa KOHTVHEHTa 1 CBUM NPob6ieMrMa ca KojMa ce »KeHe
CyoyaBajy TOKOM pacesbaBatba, Kao 1 yckpahvBatbem npasa
Ha 06pa3oBatbe, 3APABCTBEHY 3aLUTUTY U CNIOGOLHO M3paXKa-
Batb€ MULL/bEHA Ha jaBHUM MecTUMa, 6opba je HenpecTaHa
3a CBa NpaBa Koja ce rybe y TULINHM 1 TO Ha MeCTMMa rae ce
TO Hajmatbe oyeKyje. CBaKo byAcko 6rhe Mmopa Aa ce 6opu 3a
yriveTeHe 1 obecnpasrbeHe.

KrbyuHe peun: KoBu 19; NOHe pas3ivKe; pofHe PasimKe; XKeHe
Y MEOVLIMHY; KeHE Y KapAUOMOTUjI; XKeHE Y HayLu

www.srpskiarhiv.rs
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SUMMARY

Developmental coordination disorder (DCD) is a neurodevelopmental disorder that is usually recognized
after the age of five but may have lifelong motor, coordination, and cognition consequences. The criteria
for setting a diagnosis refer to the presence of the following: performance of coordinated motor skills
below that expected for chronological age, a deficit of motor skills that significantly and persistently
interferes with activities of daily living, the onset of symptoms in an early developmental period, and a
lack of motor skills that cannot be explained by intellectual disability or other neurological conditions
that affect movement. This clinical picture is often comorbid with attention deficit hyperactivity disorder,
autism spectrum disorder, and some other neurodevelopmental disorders. Prevailing DCD management
includes task-oriented interventions as well as interventions focused on reducing impairment and improv-
ing physical function. The aim of the paper is to summarize typical DCD features related to diagnostic
criteria, epidemiology, etiology, and comorbidities, as well as to present current management options.
Keywords: developmental coordination disorder; diagnostic criteria; comorbidity; task-oriented inter-
vention
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INTRODUCTION

The criteria for defining developmental coor-
dination disorder (DCD) (ICD-11 code 6A04)
include limitations of motor activities that are
not otherwise caused by cognitive, sensory, or
neurological deficits and are identified in the
early developmental period [1, 2]. DCD is a
neurodevelopmental disorder characterized
by deficit in performing fine (e.g. handwriting
and tying shoelaces) and gross motor skills (e.g.
playing sports and dressing) at a level appropri-
ate for calendar age, but clinical presentation
can be very heterogeneous [3]. Within the clini-
cal picture of DCD there is also a motor and
neurodevelopmental component of the diag-
nosis [4]. In the past, the terms “clumsy child
syndrome” and “developmental dyspraxia” were
associated with this clinical picture [5].

In some cases, it can be challenging to de-
termine the extent to which typical difficulties
seen in DCD affect child’s daily activities and

participation and meet criteria for diagnosis.
Notably, the common DCD description seems
to include a large group of children who have a
variety of impairments. Structured observation
and examination of movement specificity can
help in deciding on the diagnosis of DCD in
children who have difficulties in coordination,
generalization, learning and transfer within
motor skills [6].

The aim of this paper is to fuse the speci-
ficities of DCD related to diagnostic criteria,
epidemiology, etiology, and comorbidities, as
well as to present current options for manage-
ment of this condition.

DIAGNOSTIC CRITERIA

Current diagnostic parameters for determin-
ing DCD described in ICD-11 [1] and DSM-
5 [4] refer to four mandatory criteria that are
detailed in Table 1.

Table 1. Diagnostic criteria for developmental coordination disorder*

October 2, 2024 Criterion | Description of criteria

Accepted « MpuxsaheHo: Acquiring and performing coordinated motor skills, as well as the possibility for motor learning, are
October 12,2024 significantly below expectations considering the chronological age of the individual. Difficulties are
Online first: October 24, 2024 A manifested as clumsiness (e.g., dropping objects, tripping over or hitting objects), as well as slowness

and inaccuracy in performing motor skills (e.g., grasping objects, using scissors or cutlery, riding a
bicycle or rollerblade, writing with a pencil).

The motor skill deficit described in the previous criterion significantly and persistently interferes with
B activities of daily living that correspond chronological age (e.g., self-care and self-aid) and affects
productivity during academic learning, leisure, and play.

Correspondence to: C The onset of symptoms is in the early period of development.
Aleksandra BURIC-ZDRAVKOVIC Motor skill deficits cannot be explained by intellectual disability or visual impairment and cannot be
Visokog Stevana 2 D attributed to a neurological condition that affects movement (e.g., cerebral palsy, muscular dystrophy

11000 Belgrade, Serbia
aleksandra.djuric.aa@gmail.com

and degenerative disorder).

*Adapted from World Health Organization [1] and Cunningham et al. [2]
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Table 2. Symptoms and signs suggesting possible developmental coordination disorder in different age groups*

Age

Symptoms and signs indicating possible developmental coordination disorder

Preschool children

- Persistent delay in motor developmental milestones: sitting, standing, walking, toilet training, speaking
- Difficulties with running, hopping and jumping

- Difficulties with catching or kicking a ball

«Trouble walking up and down stairs

« Poor coordination and balance

- Frequently tripping and/or falling over things, bumping into objects

- Lack of interest in construction toys (e.g. building blocks, Lego®)

« Poor at getting dressed, buttoning up clothes, combing hair

« Clumsy when picking up small things, tends to break small toys

« Poor pencil skills - drawing, holding a pencil (drawings seem very immature compared to those of other children)
- Poor at using scissors, fork and other utensils

« Poor at puzzles, jigsaws or shape-sorting games

- Difficulties with brushing teeth, getting dressed, tying shoelaces and other self-care
- Difficulties with oral motor coordination, such as closing lips to blow bubbles or blowing out birthday candles

- Problems from preschool period may persist

- Difficulties with math and writing
« Appearing disorganized
- Seeming unable to follow instructions

Schoolchildren and
adolescents

« Driving difficulties

« Problems with copying text or drawings from the school board

+ Avoiding physical education, sports and games
« Slow and poor handwriting with higher percentage of errors compared to neurotypical children

*Adapted from Harris et al. [9], Morgan et al. [10], and Smits-Engelsman et al. [11]

Preschool children with DCD master key developmen-
tal motor milestones (crawling, standing, walking, climb-
ing stairs, buttoning clothes) at a later age compared to
children with neurotypical development [1]. For example,
it has been reported that 23% of children with DCD as-
sessed between the ages of seven and 10 have never learned
to crawl [7]. Children with DCD also have limited mobil-
ity, but generally the limitations are less pronounced than
in children with cerebral palsy [8]. During middle child-
hood, the symptoms of DCD can become evident in ac-
tivities such as handwriting, playing with a ball or in tasks
of visuo-constructive abilities such as jigsaw puzzles or
constructing various models [9, 10, 11]. Deficits in motor
coordination in adolescence and adulthood can manifest
when trying to master new motor skills (e.g., driving a
car, using various tools, or taking notes), but even when
motor skills are acquired, movement performance in all
developmental stages is generally imprecise and clumsy
compared to peers with neurotypical development [1, 9].
Clinical symptoms and signs suggestive but not specific for
DCD in different age groups are shown in Table 2.

The diagnosis of DCD is usually made after the fifth
birthday when all diagnostic criteria can be met. Due to
major changes occurring in the developing brain during
the first postnatal years, a certain time must elapse before
symptoms and signs become unequivocally noticeable [12].
Although DSM-5 [4] included a new diagnostic criterion
for DCD related to the onset of symptoms in an early de-
velopmental period, the evidence supporting this criterion
is limited since DCD is generally not diagnosed before the
age of five, as young children with motor delays can show
spontaneous developmental catch-up. Likewise, the diffi-
culty of a young child’s cooperation and motivation to carry
out assessment tests in this domain can lead to problems
in the interpretation and straightforward diagnosis [13].

Children with DCD show a various spectrum of dif-
ficulties in controlling, coordinating and planning motor

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):638-644

responses, as well as sensory and perceptual processing,
which affects their quality of performing gross and fine
motor activities [14]. Given highly heterogeneous presen-
tation of DCD, diagnosis may be particularly challenging,
and the experts in this field have made efforts to categorize
DCD in distinct subtypes. Three subtypes of DCD have
been proposed [15]: ideomotor DCD, presenting with a
difficulty in the perception, praxia, and imitation of ges-
tures; visual-spatial/constructional DCD, characterized
by serious difficulties in visual-motor integration and
visual-spatial structuring, while the third subtype refers
to a mixed presentation which is comprised of the first two
subtypes. However, other authors suggest perceiving the
categorization of DCD according to cognitive specificities,
and point out six subtypes:

1. children at risk - difficulty with jumping, as well as
minor problems with manual dexterity and simulta-
neous coding,

2. children with average values of all cognitive-motor
assessments,

3. children with values of all cognitive-motor assess-
ments above the average,

4. children with detected manual dexterity, planning
and simultaneous coding problems,

5. children with detected manual dexterity, planning
and dynamic balance problems,

6. children with values of all cognitive-motor assess-
ments below the average [16].

Despite the existence of different categorizations
of DCD, it could not be claimed that the subtypes are
clearly related to specific interventions within the treat-
ment framework. However, in most scientific sources it
is considered that children who score below the fifth per-
centile on standardized tests for the assessment of motor
abilities (for example Movement Assessment Battery for
Children Second Edition - MABC-2) can be described as
children with significant movement difficulties and with
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the probable presence of DCD. Children who score in the
fifth to 15th percentile are at risk for DCD [17]. The results
of this assessment do not provide a diagnosis of DCD, but
contribute to the fulfillment of diagnostic criterion A.

EPIDEMIOLOGY AND ETIOLOGY

The reported prevalence of DCD ranges 2-20% of children
[18], the most frequently assessed to be 5-6% in school-
aged children [13]. Male predominance is a constant find-
ing in studies (two to three times), and the risk of devel-
oping DCD increases with lower gestational age at birth
[13]. However, despite such a high prevalence, DCD is
considered one of the most unrecognized neurodevelop-
mental disorders, with the least organized support in terms
of treatment [18]. Although DCD has been traditionally
considered a childhood neurodevelopmental condition, it
is estimated that it occurs in about 5% of the general adult
population [13].

There is very little data on the cause of DCD and its
pathogenetic mechanisms, making it difficult to under-
stand core pathological problems in motor skill learning in
order to determine the optimal therapeutic interventions.
Yet, the evidence indicates the etiology is multifactorial,
with both environmental and genetic factors contributing
[19]. In most children with DCD, no obvious brain lesion
can be seen. However, neuroimaging studies suggest that
the brains of the affected children may show minor struc-
tural and functional changes [20]. For example, there is
evidence of altered white matter development, indicated by
reduced axial diffusivity in motor and sensory tracts [21].
Dysfunction in several brain regions has been implied: the
cerebellum, basal ganglia, parietal lobe, frontal lobe areas,
and possibly the corpus callosum [22, 23]. Considering the
influence of the cerebellum on movement, coordination,
balance, learning and cognitive functions, it is expected
that its atypical developmental may be noted [19]. Poorer
quality of visuospatial processing is most often associated
with dysfunction of the parietal lobe, the impairment of
motor planning, memory and executive functions indicates
problems originating from the frontal lobe, and dysfunc-
tion of eye-hand movements implies problems within the
corpus callosum [23, 24]. Nevertheless, undoubtedly the
neural substrates of DCD have yet to be fully described.

COMORBIDITIES

The heterogeneity of the DCD presentation, in addition to
subtypes, also includes the occurrence of comorbidities.
There is frequently an overlap with other neurodevelop-
mental disorders, especially attention deficit hyperactivity
disorder (ADHD) and autism spectrum disorder (ASD) [2,
25]. Motor impairments are an integral part of the clini-
cal picture of numerous neurodevelopmental disorders
[12, 26], and it is believed that over 50% of children with
ADHD (primarily the inattentive type) or ASD may have
a simultaneous diagnosis of DCD [19]. The possibility of

‘ DOI: https://doi.org/10.2298/SARH240730081D
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a genetic etiology linking DCD and ADHD or ASD has
been indicated [27].

When considering a dual diagnosis of DCD and ADHD,
it is important to emphasize that the diagnostic criteria for
each disorder must be met to officially establish diagnosis
of comorbidity. For example, some people with ADHD
may appear clumsy (e.g., tripping over obstacles, knocking
over objects, dropping things) due to inattention, hyperac-
tivity, and/or impulsivity [28]. DCD in such cases should
not be diagnosed [1].

It is important to note that criterion D complicates the
diagnosis of DCD in children with ASD because it implies
that the motor difficulties must be greater or minimally
different from what is expected in children with ASD. In
the literature, one comes across a very small number of
recommendations on how to determine with certainty
whether criterion D for the DCD has been met. It is nec-
essary to establish whether the motor difficulties detected
in children with ASD are an integral part of the clinical
picture [29] or are a consequence of the simultaneous oc-
currence of DCD, because each diagnosis, or comorbid-
ity, affects the type of treatment offered to children and
families. The authors of this paper did not find any studies
that provide clear guidelines on when to diagnose DCD
in children with ASD, although the literature suggests
that this should be done when criteria for DCD are met.
However, no formal recommendations can be found to
help clinicians interpret when motor difficulties exceed
those typically expected in children with ASD [14].

Specific language impairment (SLI) is a comorbid con-
dition that can occur in DCD. It is thought that about a
third of children diagnosed with SLI also have DCD [30].
Children with a dual diagnosis of SLI and DCD have an
evident decline in the quality of abilities in several domains
of quality of life, which is not so pronounced in children
with SLI [31].

Children with DCD are also facing two to four times in-
creased risk of mental health issues, with anxiety detected
in 16.7-33.8% and depression in 9.1-11.8% of cases [9, 32].

Recent researches indicate that secondary psychological
problems (lower quality of life, low self-esteem, poor social
relations, abuse, self-isolation) can also be classified as ad-
ditional difficulties experienced by children with DCD [33,
34]. Hence, DCD can hinder social inclusion of children,
potentially leading to emotional and behavioral problems,
especially internalizing ones. Research from Korea proves
that eight and nine-year-old children with DCD struggle
with initiating and maintaining friendships, not only at
school, but also at home with their parents. A lack of positive
self-regard and low confidence in personal decision-mak-
ing are common. However, it is promising that emotional
behavioral issues in these children were found to decrease
when the quality of their motor coordination is improved
[35], so it is important to monitor negative psychological
and social manifestations into adulthood [34]. Given all of
the above, psychological support is considered to be crucial
for individuals with DCD as other types of treatment [33].

In terms of physical health, children with DCD are often
overweight or obese (OR 1.79-4.23) with compromised
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physical fitness and therefore body mass index should be
part of their general physical exam [9]. In addition, parent-
reported symptoms of DCD are common in childhood
epilepsy, which may be associated with additional stigma-
tization early and later in life [36, 37].

In practice, DCD is usually not considered in people
with intellectual disability, because in that case the motor
deficit must be significantly greater than the deficit that
would be expected in a certain category of intellectual dis-
ability (mild, moderate, severe, profound). Although this
may pose a problem, a formal diagnosis of DCD facilitates
access to appropriate support, interventions and treatment
and may shed light on shared underlying mechanisms
[2]. Procedural learning and motor control deficits in the
DCD may be secondary to several neural network dys-
functions (cortico-striatal and cortico-cerebellar), which
may have relevance in cognitive and motor functioning
later in adulthood [38, 39]. Other comorbid conditions
that occur with DCD include various problems in learn-
ing and behavior, difficult acquisition of academic skills
of reading, writing and following spelling rules, deficit of
social communication and social interaction in the sense
of difficult social reciprocity and problematic non-verbal
communication [40].

TREATMENT

Interventions designed to improve motor performance for
children with DCD have numerous components and differ
in type, intensity, duration and frequency. When planning
the intervention program, it is recommended to take into
account both the “strengths” and “weaknesses” of the child
in order to improve the quality of motor functions and ex-
ecution of activities. Such a protocol improves the chance
for the most pronounced functional independence in self-
care [41]. However, if not all criteria for DCD are met,
but there are motor problems in performing activities,
the child should be included in various developmental
and stimulating activities within his or her environment.
This is especially important for children younger than
five years who show significant motor dysfunctions but
do not meet all the diagnostic criteria needed to diagnose
DCD [13].

Often recommended interventions for children with
DCD include a combination of task-oriented interventions
and interventions focused on reducing impairment and im-
proving body function and structure. Combining these two
types of interventions in the treatment has a greater effect
on improving the quality of motor skills than any of the
prevailing interventions implemented in isolation [42].
Task-oriented interventions are motor activities or motor
programs designed to improve the adoption and perfor-
mance of a specific functional motor task [42, 43]. These
interventions are based on theories of motor control and
motor learning, using the concepts of active participation
and increasing task demands [44]. In the literature, there
are four methods of task-oriented intervention related to
DCD:
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1. Motor Skill Training (exercise and repetition of
voluntary body movements in order to achieve the
correct execution of a motor task, which achieves
functionality and maximum participation within the
environment) [45];

2. Neuromotor Task Training (uses individualized
simplification of fine or gross motor activities into
smaller components, thus enhancing the success of
the individually performed step, until the child gen-
eralizes the motor skills needed to achieve the goal)
[46];

3. Cognitive Orientation to Daily Occupational
Performance (acquiring motor skills through the
formation of problem-solving strategies, using be-
havioral and cognitive learning theories) [47];

4. Motor Imagery (a new cognitive approach by which
the child practices or simulates a targeted motor ac-
tivity) [48].

Among the different treatment approaches, the most
talked about is the importance of cognition for the effect
of intervention in children with DCD. The most effective
part of the intervention is a process that obligatorily in-
cludes cognitive engagement, that is, a process that enables
children to acquire, process, combine, plan and construct
information [49]. New cognitive training methods prove
that appropriate exercise programs are important for the
safe and efficient performance of activities of daily living
in children with DCD. These methods include exercises
related to mental processes such as perception, memory,
attention and planning [50].

Interventions used to reduce impairment and improve
body functions and structures are called process-oriented
approaches. The strategy of these interventions is based
on the fact that improvement in basic motor deficits will
lead to changes in motor performance [45].

In the literature, there is no clearly prescribed dosage
with which the intervention should be carried out. The
dosage of interventions should be based on the ability of
the child with DCD to exercise at home, in kindergarten/
school and in a health facility. Achieving short-term goals
requires a very frequent schedule of exercises, which is
adapted to the complexity of the goal. The exercise sched-
ule should be organized in the range of two to five times a
week, so that the set individualized goal can be achieved
in about nine weeks. The recommended duration of one
intervention in the literature ranges from 10 minutes to six
hours per day [42]. The treatment of fine motor skills is
usually significantly more time-intensive than the training
of gross motor skills [13].

Within the treatment, it is important to note that mul-
tidisciplinary collaboration with clinicians from different
fields can be extremely beneficial for people with DCD
[51]. A multidisciplinary model could allow experts from
different fields to contribute to the creation of treatments
for each of the different difficulties present in DCD, in
relation to motor, cognitive and secondary symptoms. This
approach would significantly help to better understand
the DCD and finally confirm its extraordinary complex-
ity [52].
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CONCLUSION

DCD is a neurodevelopmental disorder that occurs in
5-6% of children. The exact etiology of DCD is unknown,
but it has been proven that multiple areas of the brain are
affected, with clear genetic and environmental contribu-
tions. To be diagnosed with DCD, all four ICD-11/DSM-5
criteria must be met. The effects of motor dysfunction are
manifested in the poor performance of daily activities and
academic tasks. Comorbid conditions that occur in DCD
are ASD, ADHD, and SLI.

Task-oriented interventions and interventions focused
on reducing impairment and improving body function
and structure are first-choice interventions that should
be implemented with high frequency with children with
DCD. Given that DCD is a very complex condition, it is
necessary to form a multidisciplinary team, which will
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Pa3BojHu nopemehaj KoopauHaLmje — KAMHUYKE KapaKTepPUCTUKE M Tepanujcke

onuuje

Anekcangpa hypuh-3gpaskoBuh', Maja Munosanosuh'?, Hyphuua Ysoposuh?, Anekcangpa Masnosuh'
'YHuBep3uTeT y Beorpagy, OakynTet 3a cneuujanty eaykauujy u pexabunutaunjy, beorpag, Cpbuja;

2MIHCTUTYT 32 MeHTasHo 3apasbe, beorpaa, Cpbuja

CAXETAK

Pa3BojHy nopemehaj KoopanHaumje npefcTaB/ba Heypopa-
3BOjHM Nopemehaj Koju ce yrnaBHOM Npero3Haje HakoH neTe
rofiMHe XMBOTa, ann MOXe 1MaTN LeNoXNBOTHe noceauLie Ha
MOTOPWKY, KOOPANHALMjY 1 KOrH1umjy. Kputepujymm 3a nocta-
B/batbe fMjarHo3e ofHoCe ce Ha 13Bohere KOOPANHNCAHUX
MOTOPUYKMNX BELUTUHA UCMOJ OYEKNBAHOT Y OfHOCY Ha XPOHO-
NOLWKY A06, AedULUT MOTOPUUKIX BELITUHA KOjI 3HAYajHO 1
Nep3KCTEHTHO OMeTa aKTUBHOCTN CBAKOAHEBHOT XMBOTa, Moye-
TaK CMMTOMa Y paHOM Pa3BOjHOM Neproay 1 HeoCTaTak MOTO-
PYYKMX BELUTVHA KOji1 C& HE MOXe 00jaCHUTN NHTENEKTYalHOM
omeTeHoLRY 1K HEKMM APYT M HEYPOSOLKMM CTakbliMa Koja
yTn4y Ha nokpete. OBa KNMHUYKa C/INKa YeCTo je KomopbuaHa

DOI: https://doi.org/10.2298/SARH240730081D

ca nopemehajem naxbe, ca xunepaktmeHoLwhy, nopemehajem
13 CNeKTpa ayTu3ma U HeKMM ApYruM HeypopasBojHIIM MopemMe-
hajuma. MpoTexunpajyhe nHTepBeHLMje 3a pa3BojHy nopemehaj
KOOPAVHaLWje yKibyuyjy MHTEPBEHLMje OpyjeHT1CaHe Ha 3aaa-
TaK, Kao 1 HTepBeHLje GOoKyCrpaHe Ha CMakberse oluTehera
1 nobosbluakbe TenecHe dyHKumje.

Linb papa je ga cymmnpa cneuuduryHocTn pa3sojHor nopemehaja
KOOpAMHaLmje Be3aHe 3a AnjarHoOCTUYKe KpuTepujyme, envge-
MVOJIOTIjy, ETUONOT W]y U KOMOPOMANTETE, Kao 1 fja NpUKaxe
caBpeMeHe Tepanujcke onuuje.

KmyuHe peun: pa3sojHy nopemehaj KoopavHaLyje; anjarHo-
CTUYKM KPUTEPUjYMU; KOMOPOMAMNTET; MHTEPBEHLMjA OPWjeH-
TMCaHa Ha 3afjaTak

Srp Arh Celok Lek. 2024 Nov-Dec;152(11-12):638-644



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmema pyKonuca YpeSHUIITBY YaCOMM-
ca ,CpICcKM apXuB 3a IeIOKYITHO TeKapcTBo“ (CA)
cBU ayTopH Tpeba Aa MpounuTajy YOyrcTBO 3a ayrope
(Instructions for Authors), rae he nponahu cBe morpedue
nHopMaluje 0 MUCaby U IPUIIPEMU Paja y CKIaxy
ca cTaHfapauMa yacomnmnca. Beoma je BaykHo ja ayTo-
pu npunpeMe paj npemMa JaTUM IPONO3UNjaMa, jep
YKOIMKO pyKomuc He Oyfe yckinal)eH ¢ 0BUM 3aXTeBUMa,
Ypenuumrso he ooty M OXOMTH HeroBO IMy6Iu-
KoBame. PajoBu o6jaBbeny y CA ce He XOHOpapuury.
3a yranke xoju he ce o6jaButu y CA, camoM noHynom
panga CprckoM apXuBy CBM ayTOpH paja MpeHoce CBoja
ayTopcKa IpaBa Ha M3gaBava yaconuca — Cprcko me-
KapcKo IPYLITBO.

OIIIITA YIIYTCTBA. CA o6jaB/pyje pagoBe Koju 5o
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTU UM AeIOM, HUTHU
npuxBahenu 3a o6jaBpuBame. CA 06jaBbyje paoBe Ha
€HITIECKOM U CPIICKOM je3uKy. 360r 607be JOCTYITHOCTHU
u Behe IMTHPAaHOCTY IIpeNopydyje ce ayTopuMa Ja pa-
ToBe CBUX OO/MMKa IIpefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBipyjy cnemehe KaTeropuje pajoBa: yBOJHUIN,
OPUTVHAHM PafIoBY, IPETXOIHA U KpaTKa CaolIITeHha,
puKasy 60NeCHUKa U CTydajeBa, BU/e0-YIaHIIN, CTIMKe
U3 KIMHIYKe MeIMIIMHE, IPETIeHN PajloBH, aKTyeTHe
TeMe, pajioBM 3a PaKCy, PafloBM 13 MICTOPHje MeAVIIHE
U jesuKa MefUIINHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHZAapfa y MeIVMILMHY, N3BEIITaj) ca KOHTpeca U Ha-
YYHUX CKYTIOBa, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
P, MICMa YPeJHMKY, IPVMKa3y KIUTa, CTPYYHe BECTH,
In memoriam v gpyru npunosu. OpUrnHaTHA PagoBMU,
IPeTXOfIHA ¥ KPaTKa CaolIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUIO-UIaHIN, CTIVMKe U3 KIVMHIYKe MeIUIIHE,
Iper/iefHN PafloBM U aKTyeTHe TeMe, TyOImKyjy ce mc-
K/bY4MBO Ha €HIJIECKOM je3UKY, a OCTajle BPCTe pajioBa ce
MOTY ITyOIIMKOBATY M1 Ha CPIICKOM je3VIKY CaMo II0 OfTyL
Ypepunmrsa. PajjoBu ce yBeK JOCTaB/bajy ca CaXKeTKOM
Ha eHIJIECKOM U CPIICKOM je3UKy (y CK/IOITy CaMoT PyKo-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajry TekcTa
Word, dourom Times New Roman u BeTN4MHOM CIIOBA
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTI Ha 25
mim, BeMIIMHY CTpaHNUIe Ha GopMaT A4, a TEKCT KYLIaTH C
IBOCTPYKMM IIPOPEIOM, IeBUM ITOPaBHAKEM U YBIaUeHheM
cBaKor I1acyca 3a 10 mm, 6e3 febema peun (xudenanuje).
He xopucTutu TabynaTope u y3acTOIIHe IIpasHe Kapak-
Tepe (CIlejcoBe) paiy IOpaBHaba TEKCTa, Beh amaTke 3a
KOHTpOJTy OpaBHama Ha ewupy u Toolbars. 3a mpemasax
Ha HOBY CTPaHY JOKyMeHTa He KOPYCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuujy Page Break. Ilocne cBakor 3Haxa
VMHTEPIYHKIIVje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKoO ce y TeKCTy KOPUCTe CIlelyjanHy 3Hauu (cuMo6omn),
kopuctutu pout Symbol. I[Togauu o kopuurheHoj mure-
paTypM y TEKCTY O3HAa4aBajy ce apancKuM OpojeBuma y
yIIacTuM 3arpafama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce TojaBIbYjy Y TeKcTy. CTpaHMIle HyMepucaTu pefioM Y
IIOEEM JIECHOM YTy, ITI04eB Off HaC/IOBHE CTPaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3ndKor cTaugapna American English u xopuctn-

TV KpaTKe 1 jacHe pedeHnlle. 3a HasVBe TeKOBa KOPUCTUTHU
UCK/bY4MBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpMyKMM HasMBMMa, a IMe VI MeCTO ITPON3-
Bohada Tpeba HaBecTV y 061MM 3arpagama. YKOIMKO ce
y TEKCTY KOPUCTe O3HaKe Koje CY CIIOj cloBa U 6pojesa,
IIpeL3HO HamucaTy 6poj Koji ce jaB/ba Y CYNIepCKPUITY
wm cynckpunry (amnp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITo yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. reHn (BRCAI).

YKOMMKO je paf 1eo MarucTapcKe Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, win je ypaheH y OKBUpy HayuHOT IIpoje-
KTa, To Tpeba moce6Ho HasHaunTy y HamoMmenu Ha kpajy
Tekcra. Takobe, YKOMMKO je pajj IPeTXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTH 3BaHIMYaH HA3MB CKY-
Ia, MeCTO U BpeMe Ofip>KaBarba, Jja /M je pajj U KaKo my6-
NMKOBAH (HIp. VICTY VIV JPYTadyjyl HACTIOB VM CaXKeTaK).

KIMHNYKA NCTPAJKMBAIBA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao MCTpaXMBama yTHUIaja jef-
HOT VTV BUIIe CPECTaBa VM Mepa Ha VICXOJ, 3[paBiba.
Perycrapcku 6poj MCTpaXkuBarmba ce HaBOAM Y TOCTIENHeM
pemy caxeTka.

ETMYKA CATTTACHOCT. Pykonycy o nCTpak/Bamu-
Ma Ha JbyiuMa Tpeba fla cafpske U3jaBy y BUY IIUCAHOT
IPYCTaHKa UCIUTBAHUX 0c06a y CKTafy ¢ XelICHHIIKOM
IIeKIapaIjoM 1 ofo6perbe HaJIeKHOT eTIIKOT ofjbopa
Jla ce UCTpaKUBabe MOXKE 3BECTH I JIa je OHO Y CKIIafy C
IpaBHMM CTaHAapAMMa. EkcriepymMenTanHa ncTpaxupama
Ha XyYMaHOM MaTepujaay U MCIIUTYBamba BPIIIeHa Ha XXIBO-
THbaMa Tpeba Ja cafipke U3jaBy eTHUKOT 0f60pa yCTaHo-
Be I Tpeba fla Cy Y carllaCHOCTH C IPaBHUM CTaHJapAyMa.

M3JABA O CYKOBY MHTEPECA. Y3 pykomic ce npu-
NaXke MOTIIMCAHA U3jaBa y OKBUPY obpacua Submission
Letter kojoM ce ayTOpH 13jallibaBajy 0 cBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OCYCTBY. 3a HOfaTHe
MHpOpMaIje 0 Pa3IMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYyKema
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) nop Ha-
31BOM ,,IlonmuTuKa usjase o cykoby uHTepeca“.

AYTOPCTBO. Cse ocobe koje Cy HaBefieHe Kao ayTOpU
pana Tpeba fa ce KkBanmuduKyjy 3a ayropcto. CBaku ay-
TOp Tpeba J1a je yIecTBOBAO HOBOBHO Y PAJIy Ha PYKOICY
KaKo O MOTao Jia IIpeysMe OATOBOPHOCT 3a IIe/IOKyTIaH
TEKCT U pe3y/ITaTe MsHeceHe y pajy. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JOTIPMHOCY KOHIIETIIV)HU pajia, Ko-
Oujamy pesyaTaTa MIN aHAIU3U U TyMadewy pe3ynTara;
IJIaHMParby PYKOIIMCA U/ EBerOBOj KPUTUYKO]j PEBUSU)U
OJf 3HATHOT MHTENEKTyaTHOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Balby Bepsyje PyKOIca KOjy ce IPUIPeMa 3a ITaMIIatbe.

AyTopu Tpeba fa IIpuIoKe OINC JOIIPUHOCA TOjeITHAYHO
3a CBaKOT KoayTopa y OKBUpy obpacua Submission Letter.
PuHaHCHpambe, CaKyI/balbe IoflaTaKa MIN FeHePaTHo
HafITefame ICTPaXMBauKe IPyIle CaMI 110 ce61 He MOTy
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oIpaBfiaTy ayTopcTBO. CBY APYTU KOjU CY OTPUHENN
u3pajgu paja, a Koju HIUCY ayTOPM PyKOIuca, Tpebaio
6u na 6ymy HaBefleHM y 3aXBaTHUIIM C ONIMCOM IJIXOBOT
TOIIPMHOCA Pafly, HAPABHO, Y3 MMCAHY IPUCTaHAK.

IUTATUJAPU3AM. Og 1. janyapa 2019. roguHe cBU py-
KOIICH TIOfIBPTaBajy ce IpOBepy Ha IIarujapusam/ay-
rortarujapusam npeko SClndeks Assistant — Cross Check
(iThenticate). PaoBu Koz Kojux ce oKake IUtarujapusam/
ayrortarujapusam 6uhe onoujenn, a ayTopu CaHKLIMO-
HICaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHniy pykomnuca
Tpeba HaBecTu cnefehe: HacnoB paga 6e3 ckpahennua;
IPEUIOT KPaTKOT HAac/lIoBa pajia, IIyHa IMeHa Vi ITpe3yiMeHa
ayTopa (6e3 TUTYyNIa) MHAEKCHpPaHa OpojeBUMa; 3BaHMYAH
Ha3)B YCTaHOBA y KOjUMa ayTOPM pajie, MECTO M p>KaBy
(pemocnenoM Koju ofiroBapa MHAEKCHpPaHNM 6pojeBrMa
ayTopa); Ha JHY CTpaHWIIe HABECTU UMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj TenedoHa, pakca u uMejI agpecy
ayTopa 3ay>KeHOT 3a KOPECTIOH/IEHIIIjY.

CAJKETAK. Y3 opurnHaaam paj, IpeTXOfHO U KPaTKoO
CaoTIIITelbe, IPerIe] IMTepaType, MpyKas crydaja (6omec-
HIKA), Paji U3 UCTOpUje MefULIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3VK MeAVI[MHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHUIM JOKYMEHTa Tpeba IPUIOKUTHU Caxe-
Tak pafia o6uma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOIHO M KPAaTKO CAOIIITe e CaskeTaK Tpeba fla MMa
cnepehy crpykrypy: Yeon/Inmm paga, Metoze pana, Pe-
3y/nTaTH, 3aK/by4aK; CBaKM Off HABeJeHNX CerMeHaTa M-
caTy Kao 1oce6aH Macyc Koju Mounbe 60NI0BaHOM peylt.
Hagectn HajakHUje pesynrare (HyMepruKe BpeTHOCTH)
CTaTUCTIMYKE aHa/M3€e ¥ HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiTeH, Beh Mopa OMTH FUpPEKTHO [OBe3aH ca
pesynTatuMa paja. 3a mpukase 60/IeCHUKA CaXKeTaK Tpe-
6a ma nma cnepehe genose: YBox (y IOCIENBOj pedeHUIIN
HaBecTy Imb), [IpuKkas 6omecHnKa, 3aK/bydak; CErMeHTe
Takobe mucaTy Kao noce6aH macyc Koju nodnie 60m50-
BaHOM pednt. 3a ocTaje TUIIOBE PafjoBa ca)keTaK HeMa
OceOHY CTPYKTYPY.

K/bYYHE PEYMN. Vicnop CakeTKa HaBeCTH Off TPU [0
IecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
BJbajy pedy U3 HAC/IOBa, a KJbYUHe pedr Tpeba ma 6ymy
peeBaHTHe U ONMCHe. Y n360py K/byIHMX pedn KO-
puctutu Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBO/] HA CPIICKM JE3UMK. Ha tpehoj no peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa VIMeHa 11 IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHAeKCUpaHa OpojeBlMa, 3BaHNYaH Ha3UB YCTaHOBA
y KojuMa ayTopu pajie, MecTo u fip>kaBy. Ha cnenehoj -
YeTBPTOj IO pefy — CTPAHUIY JOKYMEHTA MIPUIOKUTH
caxerak (100-250 peun) ¢ K/by4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha €HITIECKOM
jeauky. [TpeBoz mojMoBa 13 cTpaHe IuTeparype Tpeba ga
Oyze y ByXy cpIcKor jesuka. CBe CTpaHe peyuy UIN CUH-

Tarme 3a Koje II0CTOj1 ofroBapajyhe ume y HaleM jesuxy
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj| y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHIO-
ra (tabena, rpaduKoHa, CIIMKaA, CXeMa) YKOIMKO X VIMa,
LeJIOKYTIHM TEKCT Y IbJMMa I JIETEH/Ty Ha eHITIECKM je3UK.

CTPYKTYPA PAJTA. CBy 1OffHAC/IOBM Ce IIMIIY BETUKIM
MacHMM cnoBuMa (607y). OpUrMHaIHY paji U IPETXOTHO
U KpaTKo caomliTee 06aBe3Ho Tpebda ga uMajy cnepehe
nopHacnose: YBox (Insb pafia HaBeCTH Kao MOCTIEbY ITa-
cyc YBopa), Metone papa, Pesynraru, Juckycnuja, 3akmy-
vaK, /Iureparypa. [Ipernen nureparype 1 akTyenny TeMy
41He: YBOJI, ofiroBapajyhu nognacmosy, 3akbydax, JIn-
tepaTypa. [IppouMeHoBaHM ayTOp HpernefHOr pajia Mopa
Ta HaBefle Oap meT ayTomnyTara (Kao ayTop MM KOayTop)
pafoBa My6IMKOBaHMX Y YacOMMCHMA ¢ pelieH3njoM. Ko-
ayTopH, YKOJIMKO UX MMa, MOPajy fia HaBeny 6ap jemaH
ayTOIIMTAT pajioBa TaKohe My6IMKOBaHMX Y JaCOIMCHMA C
penensujom. IIpukas ciydaja wam 6onecHKa YuHe: YBOJ,
(Iws papa HaBeCTH Kao IOCIeN b acyc YBopa), [Ipukas
6onecHrka, [luckycuja, JIuteparypa. He Tpeba kopucturu
yMeHa 60JIeCHIIKa, MHMIMjae, HUTK OpojeBe uctopuja 60-
JIeCTH, HAPOUMTO Y WIycTparjama. [1prkasu 6omecHnka
He CMejy MMaTy BUIIIe Off TIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTY Ha
Kpaj PYKOIINCa, a Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfIHOCK Ha iaTu mpuior. Kpajmwa nosumuja
npunora 6uhe oxpebena y Toxy npunpeme pajga sa ny6-
NIMKOBambe.

CKPAREHMIE. Kopuctutu camMo Kafia je HEOIIXOTHO,
¥ TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKUX jefUEberba, Off-
HOCHO HaslBe KOju Cy Kao ckpahenmurie Beh mpemosHar/pu-
Bu (crangapaHe ckpahenune, kao Hnp. [JHK, cuna, XVIB,
ATTI). 3a cBaky ckpaheHUIly IyH TepMuH Tpeba HaBeCTU
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HIfje CTaH#apHa
jemuania Mepe. He kopuctuty ckpahenniie y Hacnosy.
Vs6eraBatn xopuirheme ckpaheHnIa y caxxeTKy, ajii ako
CY HEOIIXOffHe, CBaKy cKpaheHMIly 06jacHNTY IpU IPBOM
HaBoDemy y TEKCTY.

TEOVIMATHU BPOJEBI. V TeKcTy pafia Ha €HITIECKOM
jesnky, y Tabenmama, Ha TpadMKOHMMA ¥ IPYTVIM ITPUIIO-
3¥Ma JeluMaHe OpojeBe MUcaTy ca TayKoM (HIp. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3MKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutu Ha
jenHy JenuMary.

JEOVUHWITE MEPA. Jly>xuny, BUCUHY, TeXKMHY U 3a1Ipe-
MVHY U3paKaBaTy y MeTPUYKIM jeAuHMIIaMa (MeTap — 11,
kutorpaM (rpam) — kg (g), mirap — ) Wiy BUXOBUM JIeTIo-
BuMa. Temmeparypy uspaxxaparu y cterennMa Iensujyca
(°C), xonuuuHy cyncTanle y Monuma (mol), a mputucak
KpBM y MUIMMeTPUMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOOLIKNX, KIMHNIKIX 1 6MIOXeMMUjCKUX
Mepera HaBOJWUTHU Y METPUYKOM CUCTeMy mpema Meby-
HapOIHOM cucTeMy jemuunia (SI).
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OBVIM PAJTOBA. IlenokynHu pyKonuc pajia KOju YnHe
— HAaCJIOBHA CTPaHa, Ca’KeTaK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY TIPUIO3Y, OHOCHO TOTIINCY 3a HUX U JIETeHIa
(taberne, cnuke, rpadMKOHM, CXeMe, LIPTEXM), HACTIOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VMKYy — MOpa M3HOCUTHU
3a OPUTHHAIHY Pajfl, paji U3 MICTOPHje MeUIIVHE U Tpe-
rnep mureparype o 5000 peyn, a 3a IPETXOZHO U KPATKO
CAOIIITebeE, IPUKa3 60/IECHNKA, aKTYeTHY TeMY, pafi 3a
IpaKCy, efyKaTYBHY YWIAHAK U paf 3a pyOpUKY ,,]e3uk Me-
puiyHe 1o 3000 peuy; pajoBY 3a OCTate pyOpuKe MOry
nMary Hajume 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6UTH Y popMa-
Ty avi, mp4(flv). Y mpsoM xazipy ¢uamMa Mopa ce HaBecTI:
y HaiHacmoBy CpIICKM apXVB 32 LIeJIOKYITHO TeKapCTBO,
HACTIOB pajia, Ipe3VMeHa U MHUIIVjay IMeHa U CPefEbeT
C7I0Ba CBMX ayTopa paja (He ¢puama), rofuHa uspage. Y
IPYTOM Kafpy MOpa OMTHU YCHUM/bEH TeKCT paja y BULY
arcTpakTa fjo 350 peun. Y mocnenmeM Kapy GpumMa Mory
Ce HaBeCT MMeHa TeXHIIKOT 0cob7ba (pexija, CHUMATeTb,
CBET/IO, TOH, GpoTorpaduja 1 ci1.). Y3 Bujeo-pamose foc-
TaBUTU: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jenHy ¢ororpadujy Kao MirycTpauujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0co6/ba fla ce Ofpuyy ay-
TOPCKMX ITpaBa y KOPUCT ayTopa paja.

IIPVUIO3M PALTY cy tabene, cnuke (pororpaduje, up-
TEXM, CXeMe, IpadVKOHM) M BULIEO-TIPUIO3NL.

CBaka Tabena Tpeba ma 6yge cama 1o ce6y 1ako pas-
ymmpuBa. Hacnos Tpeba oTkyuary usHap taberne, a
objammema ncroy we. Taberre ce 03HavaBajy apancKuM
6pojeByMa mpema pegocneqy HaBobhema y Texcry. Ta-
6erne IpTaTH UCK/BYUNBO y Iporpamy Word, kpo3 MeHI
Table-Insert-"Table, y3 neduHycarme TayHOT 6pOja KOTOHA
u pefoBa Koju he unHNTH Mpexy Taberne. [JecHUM KIMKOM
Ha muiny - nnomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHocHo femmty henuje. Kynatn ponrom Times
New Roman, Benmu4nHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
mpopenoM 1 6e3 yBradera Tekcra. Kopumrhene ckpahe-
Hulle y Tabenu Tpeba 06jacHUTH Y IeTeHAM UCIIOF, Tabe-
7e. YKOJIMKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUIOKNUTH
HasuBe Tabea U eTeHAy Ha 00a jesuka. Takobe, y jenny
Tabeny, y OKBUpPY 1cTe henuje, yHeTI U TEKCT Ha CPIICKOM
U TEKCT Ha €HIVIECKOM je3UKy (HMKAKO He IIPaBUTH [iBe
Tabere ca fiBa jesukal).

Ciuke cy cBy 06/ rpadU4Kmx OpyUjIora U Kao ,,CimKe”
y CA ce 06jaBmyjy dororpaduje, ipresxn, cxeme u rpadu-
koHM. C/IMKe 03HaYaBajy ce aparlcKuM 6pojeBuMa ImpeMa
penmocneny HaBohema y Tekcty. IIpuMajy ce CKk/bydInBo
pururante ¢pororpaduje (pHO-6eme umm y 60ju) peso-
nynuje Hajmame 300 dpi u dopmara sanica tiff unu jpg
(Mae, MyTHe 1 CIMKe JIOIIEr KBanuTeTa Hehe ce mprxBa-
TaTy 3a MTaMname!). YKONMMKO ayTopy He MOCeRyjy M
HICY y MoryhHOCTH fia locTaBe gurnTante pororpaduje,
OHJIa OPUTVMHAJIHE CTMKe Tpeba CKeHNPATHU Y Pe30myyjn
300 dpi u'y OpUTMHATHOj BETMYMHN. YKOIMKO je paj Heo-
IIXOJTHO VTyCTPOBATH Ca BUIIle CIMKa, y pany he ux 6uru
00jaB/beHO HEKOJIMKO, a ocTasie he 6utn y e-Bep3uju wiaH-

Ka Kao PowerPoint mpe3eHTanja (cBaka cmka Mopa 6uTu
HyMepJCaHa VI IMaTy JIETeH]TY).

Bupneo-npunosu (mnycrpannje pafa) Mory Tpajaru 1-3
MUHyTa 1 6utn y opmary avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH ITOCEOHO CUKY Koja 61 Ou/Ia MaycTparja BUeo-
IpHKasa y e-M3hamy U 06jaB/beHa y ITaMIIAHOM M3JIakbY.
YKOMMKO je pyKOIMC Ha CPIICKOM je3UKY, IIPUIOKWUTH Ha-
3UBe C/IMKa 1 JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIM MOTY IITAMIATH y 60ju, anu JofaTHe
TPOLIKOBE IITaMIle CHOCE ayTOPH.

Ipadukonu tpeba ga 6yny ypahennu u focrasbeHn y mpo-
rpamy Excel, ma 6u ce Bupene mpatehe BpefHOCTH pacIio-
pebene o henujama. Vicre rpadukoHe npexonupaTii u y
Word-oB foKyMeHT, rjje ce rpaduKOHN O3HaYaBajy apar-
cknM 6pojeBrMa IpeMa pefociefy HaBohema y TeKCTy.
Csu nopaiy Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopuuthene ckpahennue Ha rpaduxony tpeba
00jacHUTH y JIeTeHU UCTION rpaduKoHa. Y IMITaMIIaHoOj
Bep3Mju WIaHKa BepoBaTHIje je fa rpadukoH Hehe 6urtn
IITaMIIaH y 60ju, Te je 6ojbe u3beraBary kopuinhemwe 60ja
y TpaduKOHMMa, WV X KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKONKO je PYKOIINC Ha CPIICKOM je3UKY, IPUIOXUTH
HasuBe rpaduKOHa Vi JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce HOCTaBIbajy y jpg wiu tiff popma-
Ty. CxeMe ce Mory upTaru u 'y nporpamy CorelDraw wmu
Adobe Illustrator (mporpamu 3a paj ca BeKTOpKMa, KpyBa-
Ma). CBM Iofjaliy Ha CXeMU Ky1iajy ce y donty Times New
Roman, BemmunHa crosa 10 pt. Kopumhene ckpahenuie
Ha cxeMyt Tpeba 06jaCHUTI y JTeTeH/M NCTIOf, CXeMe. YKO-
JIIKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUITOXKNTI Ha3VBe
cXeMa U JIeTeH/y Ha 00a jesuKa.

3AXBATHUITA. HaBectu cBe capajHMKe KOju Cy JOIIPU-
HeJN CTBapamy pajia a He NCIYaBajy MeplIa 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ebyjy TeXxHUYKY mo-
Moh, moMoh y nvcamy paja M pyKoBojie ofie/berbeM Koje
06e36ehyje omuty noppiky. GuHaHCKjCKa 1 MaTepyjaHa
nomoh, y 061Ky CIIOH30PCTBa, CTUIICHM]ja, TOK/IOHa,
olpeMe, IeKOBa I IpyTo, Tpeda Takobe fa Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHIiu je OITOBOPHOCT ay-
TOpAa, @ IUTUPAHN WIaHIM Tpeba fa Oyay mako IpUCTY-
MavHM YnTaolyMa Jaconuca. Crora y3 caky pedepeHiy
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj uiaHKa (jefHCTBEHY
HIICKY KapaKTepa Koja My je goperbeHa) u PMID 6poj yxo-
JIMKO je YIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pecdepeniie HymepucaTu pefHUM apancKuM 6pojeBrMa
mpeMa pefocieny HaBohema y TekcTy. bpoj pedepenmu
He 61 Tpebano fa O6yne Behu ox 30, ocuM y mperieny nu-
TepaType, Y KOjeM je J03BO/beHO fia uX Oyze go 50, m'y
MeTaaHajusl, Ihe UX je fosBosbeHo o 100. bpoj nurn-
PaHNX OPUTMHATHMX pafioBa Mopa 6uTu HajMame 80%
oJ1 YKyIHOT 6poja pedepeHIu, OfHOCHO 6poj unuTHpa-
HUX KEbUTA, TIOI7IaB/ba Y KIbJIaMa U IPerefHNX YIaHaKa
Mam off 20%. Ykomuko ce fomahe MoHOTpadcke my6mm-
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Kallyje ¥ WIAHIY MOTY YBPCTUTH Y pedepeHLie, ayTopu
Cy OY>KHM a UX uuTupajy. Behnua nurupannx naydumx
YlaHaKa He 61 Tpe6ano ga 6yne ctapuja off IeT Tofu-
Ha. Huje 103BoJbeHO IMTHpabe alicTpaKaTa. YKOIMKO je
OMTHO KOMEHTAPUCATH Pesy/ITare KOjy Cy My0/IMKOBaHN
CaMo y BUJIy alICTPAKTa, HEOIIXOJHO je TO HABECTU Y CAMOM
TeKCTy pajia. Pedpepenije unanaka koju cy npuxsahenn
3a LITAMIIY, a/Ii1 jOILI HICY 00jaB/beH N, Tpeba 03HAUNTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTaby pajia 3a
objaB/buBambe.

Pedepenue ce nutnpajy npema Bankysepckom ctumy
(yHudopmmcaHnM 3axTeBrMa 3a PYKOIIVCe KOjI ce Tpe-
Tajy 6MOMeNMIIMHCKIM YacOIICHMa), KO je YCIIOCTaBIO
MebhyHapogHy KOMNUTET ypeFHIMKA MEINIIMHCKUX Jaco-
nca (http://www.icmje.org), unju popmat xopucte U.S.
National Library of Medicine n 6a3e Hay4yHUX IyOIuKa-
nyja. [Tpumepe naBobhema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpadmja, eeKTPOHCKOT, Heo0jaB/beHOT U
Ipyror o6jaB/beHOT MaTepujaja) MOTy ce mpoHahm Ha MH-
TepHeT-CTpanunm http://www.nlm.nih.gov/bsd/uniform_
requirements.html. [IpunukomM HaBobemwa nmureparype
BeoMa je BaYKHO IIPUAPKABaTHU Ce IIOMEHYTOT CTaHAap/a,
jep je To jemaH of HajOUTHUjUX PaKTOpa 3a MHEKCHpalbe
IPUIMKOM KTacudyKaIyje HayYHUX 4acoMca.

ITPOITPATHO ITMCMO (SUBMISSION LETTER). V3
pyKormuc 06aBe3HO IPUIOKUTU 06pasall Koju Cy ITOTIN-
CaJIM CBU ayTOPY, @ KOjy Caiip>ku: 1) u3jaBy fa paj mper-
XOJIHO HUje MyOIMKOBaH U Jja HUje UCTOBPEMEHO ITOTHET
3a 00jaB/bMBabe Y HEKOM JIPYIOM YacoIVCY, 2) U3jaBy fa
CY PYKOIIVC IIPOYNTAIIY ¥ OFOOPIIN CBU ayTOPY KOjI HC-
IyHaBajy Mepua ayTOpCTBa, 1 3) KOHTAKT MOJATKe CBUX
aytopay pany (agpece, uMmejn agpece, TenedoHe UTH.).
branko obpasar Tpeba mpeyseTy ca UHTEPHET-CTPaHNIIe
vacomuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO FOCTaBUTH KONMje CBUX [HO3BOTIA
3a: perpoayKoBabe IPeTXOfHO 00jaB/beHOT MaTepljaa,
ymorpe6by mwrycrpanuja 1 ob6jaBbuBame nHpopMamja o
HO3HATIM JbYAVMA VIV IMEHOBabe /by KOjU CY JOIIPU-
HeJIV M3pafiyt paja.

YITAHAPUHA, IIPETIUTATA 1 HAKHAJIA 3A OB-
PAJTY YTAHKA. Jla 6u pax 610 pasmaTpaH 3a 06jaBrbu-
Bambe y yaconucy Cpilcku apxue 3a yenoKyiHo nekapciiso,
CBM ayTOPM KOjM CY JIeKapy My croMatonosn ns Cpouje
Mopajy 6utu yraHoBy CpIICKOT IeKapcKoT ApymITBa (y
cKkmapy ca wiaHoM 6. CraryTa [IpymTsa) u USMUPUTH
HaKHajy 3a oOpajny wiaHaka (Article Processing Charge)
y usHocy of; 3000 fuHapa. AyTopu U KOayTOpy U3 UHO-
CTpaHCTBa Cy y 06aBe3) fa IIaTe HaKHaay 3a obpamy
unaHaka (Article Processing Charge) y usHocy of 35 eBpa.
YmiaTa y jenHoj KaleHapCcKoj TOLMHN 00yXBaTa I CBe
HapejHe, €BEHTYaTHe YWIAHKe, II0C/IaTe Ha pa3sMaTpame y
Toj rogyHU. CBY ayTOPH KOj! ITaTe OBY HaKHAJ[y MOTY,
YKOJIVKO TO KeJle, la TPUMajy IITaMIIaHO M3/ambe Jaco-
mca. Tpeba HalloMeHyTH [ja OBa yIIaTa HUje TapaHIja
na he papy 6urtu npuxsahen u o6jaBmwen y Cpiickom apxu-

8y 3a yenokyiino nexapciieo. Obapesa rahama HakHaje
3a 00pajy WIaHKa He OfHOCHU Ce Ha CTyfleHTe OCHOBHIUX
CTy[Mja ¥ Ha IIpeTIIaATHUKE Ha YaCOIINC.

YcraHoBe (TIpaBHa TUIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
7la MICITyHe 0Baj yCIoB ayTopa ($usIdKor amIa). Y3 pyko-
mic paga Tpeba [OCTaBUTU KOIMje YIIATHUIIA 32 WiaHa-
PUHY U IIPETIVIaTy / HaKHAy 3a 00pajy YIaHKa, Kao JoKa3
0 yIUTaTaMa, yKOJIMKO M3/jaBad HeMa eBUACHLINjY O TOMe.
Yacomuc mpuxsara JOHaLuje Off CIOH30pa KOji1 CHOCE f1e0
TPOIIKOBA M/IV TPOLIKOBE y LIe/IMHM OHIX ayTOpa KOju
Hucy y MoryhHOCTH fia M3Mype HaKHaAy 3a 00pafy YWiaHKa
(y TaxBuM cry4ajeBuMa HOTPe6HO je YaCOMUCY CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIOH30PCTBA).

CJTAIBE PYKOIIMCA. Pyxomnuc pajia u CBM IPUIO3K Y3
Paji IOCTaBIbajy ce MCKIbYUMBO eNeKTPOHCKMU IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIIV YacOMMca:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ncnymaBa ycloBe OBOT YIIYT-
cTBa He MOXKe 6utu yyheH Ha pereHsujy u 6uhe Bpahen
ayTopMMa Jia ra IoNyHe 1 ucnpase. [IpupkaBameM yIyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuTu Bpeme
IeIOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y 4acoIcy,
mTo he MO3UTUBHO YyTULIATH Ha KBAaINTET WIaHAKa U pe-
TOBHOCT M3/Ta’Kerba YacoIIlca.

3a cBe fomaTHe MHpOPMaIVje, MOTIMO Jja ce obparuTe
Ha JloJIe HaBefleHe afipece 1 6poj TenedoHa.
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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 Instructions 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, au-
thors 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 citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
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 clini-
cal 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
English 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 alignment; 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 fol-
lows 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 Ameri-
can 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 or subscript (i.e., 99Tk,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), 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 man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search 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 medi-
cal 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.

CONEFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential 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
Submission Letter). Funding, collection of data or general
supervision 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 contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software 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.

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 num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding 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/Objec-
tive, 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 (http://www.nlm.nih.
gov/mesh) 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 com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding 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 head-
ings 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 (objective 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
abbreviations (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 al-
lowed 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, in-
cluding 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 (mm
Hg). All results of hematological, clinical and biochemical
measurements 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
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enclosures including captions and legends (tables, photo-
graphs, 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 topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

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 Archives 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-explan-
atory. 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 qual-
ity 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 avail-

able 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 submitted in the
flv format. Along with the video, a still/photograph repre-
sentative 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, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but
possible 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 vectors,
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
technical assistance, assistance in writing the paper or run-
ning 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 too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, 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-analysis, where up to 100
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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
(Uniformed Requirements for Manuscripts Submitted to
Biomedical 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 http://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 ac-
companied 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) state-
ment 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 journals web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.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 SUBSCRIPTION RATES. For
an article to be considered for publishing in the Serbian
Archives of Medicine, all its authors and co-authors, medical
doctors and doctors of dental medicine, must be members of
the Serbian Medical Society (according to the Article #6 of
the Statute of the SMS) for the year in which the manuscript
is being submitted. All authors pay an “Article Processing
Charge” for the coverage of all editing and publishing ex-
penses. Domestic authors pay 3,000 RSD, and those from
abroad €35. The editing and publishing fee is required for
substantive editing, fact and reference validations, copy
editing, and publishing online and in print. An author who
had already paid the fee can have more articles submitted
for publishing consideration in the year the fee was paid.

All authors who pay this fee may, if they desire so, receive
the printed version of the journal in the year when the fee
is paid. 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 good publishing practice. The journal
accepts donations from sponsors to create a sum for pay-
ment reductions or waivers for authors unable to cover the
Article Processing Charge (a justification of the inability to
pay should be provided in such cases).

The requirement for paying the Article Processing Charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and Article Pro-
cessing 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 Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION. Our online submission system will guide
you through the process of entering your article details
and uploading your files. All correspondence, including
notification of Editorial Office, requests for revision and
Editor’s decision will be sent by e-mail.

Please submit your manuscript and all enclosures via:
http://www.srpskiarhiv.rs.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:

Serbian Archives of Medicine
Editorial Office

Kraljice Natalije 1

11000 Belgrade

Serbia

Phones: (+381 11) 409-2776, 409-4479
E-mail: office@srpskiarhiv.rs

Website: www.srpskiarhiv.rs
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