SRP ARH CELOK LEK

ISSN 0370-8179 (PRINT)
ISSN 2406-0895 (ONLINE)

CPICKM APXUVB
SA LUEJTOKYTTHO JTEKAPCTBO

HACOTTNC CPTICKOT JIEKAPCKOT OPYLWTBA

SERBIAN ARCHIVES

OF MEDICINE

JOURNAL OF THE SERBIAN MEDICAL SOCIETY

VOLUME 151 - MAY-JUNE 2023 . ISSUE 5-6

www.srpskiarhiv.rs



CPIICKH APXIB

3A

DENOKYIHO JEKAPCTBO

H3ALE
CPIICKO JEKAPCKO APVIITBO

¥ BEOTPAAY.

YPEBVIE

CAAAWH CEKPETAP CPIL AEK. APYIITBA,

Ipod. Ap. BAAJAH BOPBEBHR.

KIDHTA IIPBA,

¥V BEOI'PAAY,

¥ APEABHOJ MTAMUARHIN

1874.

MpBa cTpaHa npeor 6poja Yaconuca Ha CPNCKOM je3nKy

ARCHIVUM SERBICUM

PRO .UNIVERSA SCIENTIA ET ARTE

MEDICA RECIPIENDA

editum

A SOCIETATE MEDICORUM SERBICORUM
BELGRADENSI

curante

cjusdem societatis sodali secretario
Professore Dre VEADANO GJORGIEVIC.

LIBER PRIMUS.

BELGRADI,

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
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SUMMARY

Introduction/Objective In the first year of the COVID-19 pandemic, global prevalence of anxiety and
depression increased by a massive 25%, according to the World Health Organization. The objective of
the study was to determine the level of depression and insomnia among students in North Macedonia
during the COVID-19 pandemic.

Methods A cross-sectional study was performed among students of the Ss. Cyril and Methodius University
in Skopje during May-July of 2021. The anonymous online survey contained questions regarding their
sex, age, their opinion and attitude towards the COVID-19 infection, if they had any infection/isolation,
and about physical activity during the pandemic. We used scales for assessment of insomnia (Insomnia
Severity Index - ISI) and depression (Patient Health Questionnaire 9 - PHQ-9).

Results The study was completed by 355 participants, 28.4% of them had clinically important insomnia
scores and almost 47.5% of the participants presented clinically important depression scores. Female
and younger participants had higher scores for both scales. A highly statistically significant, positive
correlation was detected between ISI and PHQ-9 scores (p = 0.646, p = 4.05 x 10*), suggesting that
during the examined cross-sectional period of the COVID-19 pandemic, depression and insomnia were
mutually connected.

Conclusion The COVID-19 pandemic caused a serious impact on mental health of the population, espe-
cially on young people, girls, students, and those who live alone. Therefore, we should be prepared for
support and treatment of these vulnerable groups, not only as health care services, but also as educational
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institutions, to provide support to students in terms of consultation and motivation.
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INTRODUCTION

Nowadays, depression is a considerable cause of
disability worldwide and a leading causation of
a mental health-related disease burden [1]. On
the other hand, sleep is extremely important for
the overall function of the body, so cumulative
long-term effects of insomnia have health con-
sequences such as increased risk of hyperten-
sion, diabetes, obesity, depression, heart attack,
and stroke [2].

Contrary to fear, which is a natural physio-
logic reaction that prepares our body for action
in case of real danger, anxiety is an emotional
state that occurs even when no real danger is
present. Anxiety can affect and influence both
depression and insomnia. With appearance of
the virus COVID-19 in early 2020, anxiety was
pushed to new levels, because of many reasons:
change of daily routines, threats of illness and
possible death, social isolation, living in small,
sometimes crowded living spaces [3].

Clinical signs of COVID-19 infection were
unknown and uncertain in the beginning of

the pandemic and changing with time because
of virus mutations. Fear of infection, other
health, economic, and sociological challenges
such as temporary unemployment, expensive-
ness, home-schooling/studying, and lack of
physical contact with other family members,
friends and colleagues contributed to different
psychological problems during the pandemic.

In the first year of the COVID-19 pandemic,
global prevalence of anxiety and depression
increased by a massive 25%, according to a
scientific brief released by the World Health
Organization [4]. COVID-19 pandemic has
had a tremendous impact on people’s lives,
affecting both physical and mental health [5].
Sleep disorders have been associated with in-
fectious disease hazard, the incidence and
progression of many diseases including depres-
sive disorder [6]. During the COVID-19 pan-
demic depression, anxiety and insomnia were
very prevalent [7]. The prevalence of anxiety,
depression, and stress was 74.9%, 43.3%, and
78.9%, respectively, among medical students in
North Macedonia during December 2020 [8].
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It is well known that depression, anxiety, and insomnia
are important issues that could worsen mental wellbeing
especially during a pandemic.

The objective of the study was to determine the level
of depression and insomnia among students in North
Macedonia during the COVID-19 pandemic.

METHODS
Study design and procedures

We designed and performed an anonymous online survey
among students of the Ss. Cyril and Methodius University
in Skopje, North Macedonia, for the period from May to
the end of July 2021. The questionnaire especially created
for this study consisted of questions regarding the sex and
age of the participants, questions about their opinion of
and attitude towards the COVID-19 infection, questions
whether they had infection and/or isolation, and ques-
tions about physical activity during the pandemic. We used
scales for the assessment of insomnia (Insomnia Severity
Index - IST) and depression (Patient Health Questionnaire
9 - PHQ-9). The ISI is a reliable and valid instrument
consisting of seven-item assessment of insomnia symp-
toms over the prior two weeks, with items rated on a
scale ranging from 0 (“no problems”) to 4 (“very severe”).
Total scores are categorized as not clinically significant
(0-7), subthreshold insomnia (8-14), moderate insom-
nia (15-21), or severe insomnia (22-28) [9]. PHQ-9 is a
multipurpose instrument for screening, diagnosing, moni-
toring, and measuring depression severity and consists of
nine questions that are relevant for rough estimation of
the depression level. Each item is rated on a scale ranging
0-3. Total score below 4 suggests minimal depression and
there is no need for treatment; 5-9 suggest mild depres-
sion; 10-14 suggest moderate depression, where clinical
judgment based on duration of symptoms and functional
impairment is necessary. Scores 15-19 suggest moderately
severe depression, and severe depression is 20-27 points
[10].

The study complied with the principles of Declaration
of Helsinki, and we received an approval from the Human
Research Ethics Committee within the Faculty of Medicine,
Ss. Cyril and Methodius University in Skopje (No 03-
2092/1). Participants in the survey were informed about
the research study and gave their consent to participate.

Statistical analyses

The statistical analyses were performed using IBM SPSS
Statistics, Version 21.0 (IBM Corp., Armonk, NY, USA).
Categorical variables were expressed as the percentage of
individuals, and the differences in the frequencies among
the groups were calculated with the contingency coefficient
and the y? tests. Since the distribution of the values of all
ordinal variables (age; ISI; PHQ-9 depression score) dif-
fered significantly from normality (Shapiro-WilK’s test,
p < 0.001, Figure la-c), these results were expressed as
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median and interquartile range (IQR, reported as values
of Q1-Q3). The Kruskal-Wallis F-test (followed by Mann-
Whitney U-tests) was used to compare the differences in
the central tendencies among the groups. The bivariate
statistical analyses were performed using non-parametric
correlation with Spearman’s p-coefficient. In all cases,
the level of statistical significance was defined as p < 0.05
(marked as *), i.e., p < 0.001 for highly significant (***).

RESULTS

The study was completed by 355 participants, response rate
was 76%, the study group was characterized by dominantly
female participants (83.4%), with an age range 18-36 years
(median of 21; 20-23 interquartile range). Most of the re-
spondents lived in a family accommodation with equal
to or more than four members (42.5%), or less than four
members (35.2%) (Table 1).

Table 1. Descriptive statistics of the study participants (n = 355)

. Frequency?/
Variable median (Q1-Q3)°
Age 21 (20-23)

Sex

male 16.6%

female 83.4%
Type of household

family accommodation with equal to or

more than 4 members 42.5%

family accommodation with less than 4

members 35.2%

in a student dormitory 4.2%

alone in an apartment 18%
Insomnia Severity Index score 10 (5-15)
PHQ-9 Depression Score 9 (5-15)
Fear of COVID-19 infection

not present 32.7%

mild 38.6%

moderate 21.1%

severe 7.6%
Previous infection with COVID-19

have not been infected and have not got 55.8%

sick with COVID-19

have not been infected with COVID-19, but 17.7%

underwent isolation

have been infected and got sick with 26.5%

COVID-19
Psychological changes and connection with
COVID-19
not related 36.9%
probably connected 47.3%
certainly connected 15.8%
Physical activity in the past months of
COVID-19 pandemics
yes 63.1%

no 36.9%
Weekly physical activity

less than 150 minutes 69.9%

equal to or more than 150 minutes 30.1%

2Categorical variables are expressed as percentage of individuals;

bordinal variables are expressed as median and interquartile range (as Q1-Q3)
The analyses of distribution of frequencies have shown

that variables age, ISI, and PHQ-9 scores differ signifi-

cantly from normality (Shapiro-Wilk’s test p < 0.001).

Most of our participants (207 participants, i.e., 58.6%) were
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Insomnia
severity
(according to ISI scoring)

not clinically sig,
(scores 0-7)
subthreshold

insomnia (scores 8-14)

34.9%

.moderate insomnia
(scores 15-21)

severe insomnia
(scores 22-28)

36.6%

Depression
severity
(according to PHQ-9)

without signs of
depression (scores 0-4)

19.4%

mild depression
(scores 5-9)
M moderate depression
(scores 10-14)
W moderately severe depression
(scores 15-19)
M severe depression
(scores 20-27)

22.5%f 33.0%

b.

Figure 1. Insomnia (a) and depression severity (b) among the study participants

19-21 years old, characterized by subthreshold insomnia
scores (maximal frequency of ISI results score was 8), and
PHQ-9 scores corresponded to mild depression (maximal
frequency of PHQ-9 score was 5). Concerning the connec-
tions with COVID-19, only 26.5% of the participants had
been infected and had got sick with COVID-19 (most of
the study participants were not infected with COVID-19
and did not undergo isolation - 55.8%); nevertheless, most
of the participants answered that they had mild fear from
the COVID-19 infection (38.6%). Only 15.8% of the study
participants reported that their psychological changes
were probably connected with COVID-19, while 47.3%
stated that these changes were probably connected with
COVID-19. Regarding the physical activity, most of the
participants were not physically active during the previous
months of COVID-19 pandemics (63.1%) or were physi-
cally active for less than 150 minutes for one week (69.9%).

After categorization of ISI scores, 34.9% of the partici-
pants were without any signs of insomnia (scores 0-7),
36.6% were expressing subthreshold insomnia (scores
8-14), and 28.4% had clinical important scores higher than
15 (i.e., 19.4% of the participants with moderate insomnia
and 9% with severe insomnia) (Figure 1a).

Mild depression was detected in 33% of the participants
(scores 5-9), moderate depression in 22.5% (scores 10-14),
moderately severe depression was present in 13.8% (scores
15-19), and severe depressive episode was present in 11.3%
(scores 20-27) of the examinees (Figure 1b).

Although our study group was mainly dominated by
female participants, still the statistical tests were able to
detect clear significant effects of sex on the ISI and PHQ-
9 scores; namely, female participants had higher scores
both for the ISI insomnia index (U = 6989, *p = 0.015;
Figure 2a) and the PHQ-9 (U = 5885, ***p = 0.00007;
Figure 2b), suggesting that females were more susceptible
to psychological changes during COVID-19 pandemics.
The results were more evident for PHQ-9 depression score,
where analyses of frequencies showed that only 12.5% of
the female participants suffered from severe depression,
while only 5.1% of the male population was characterized
with severe depression (contingency coefficient = 0.206,
x> = 15.73, *p = 0.003).

‘ DOI: https://doi.org/10.2298/SARH230324052R

The type of household has shown mild effect only on
the insomnia ISI score, statistically significant higher in-
somnia ISI scores were detected in participants who lived
alone in the apartment, when compared to the participants
accommodated in a family with equal to or more than four
members (U = 4600, *p = 0.039; Figure 2c).

Younger participants were shown as more susceptible
to both insomnia and depression; the bivariate statistical
analyses revealed negative, mild, but statistically significant
correlations of age with both the ISI score (p = -0.208,
**%p = 0.0009; Figure 2d) and especially the PHQ-9 de-
pression score (p = -0.264, ***p = 4.9-107; Figure 2e).
From the scatters (Figures 2d-e; trend of the relation along
with 95% confidence interval is shown) it can be noted that
for both scores, younger participants have more diverse
specter of scores, but as age increases, participants older
than 26 years expressed only low scores (up to score 10
for IST and up to score 6 for PHQ-9). Further analyses dis-
closed that this relation of age with ISI and PHQ-9 scores
was not affected by sex, since similar correlation coeffi-
cients were assessed for both male and female participants.

A highly statistically significant, positive, and strong
correlation was detected between ISI and PHQ-9 scores
(p = 0.646, p = 4.05-10"*, Figure 2f), suggesting that dur-
ing our examined cross-sectional period of the COVID-19
pandemic, depression and insomnia were mutually interre-
lated and interconnected. Higher ISI scores were associated
with higher PHQ-9 scores and vice versa. The analyses of
frequencies confirmed highly significant elevated percent-
age of severe insomnia in participants assessed with severe
depression, when compared to the ones with absence of de-
pression (46.9% vs. 3.1%, respectively; contingency coeffi-
cient = 0.553, ) = 156.188, ***p = 3.14 x 10%; Figure 2g).

DISCUSSION

This study confirmed a high level of insomnia and depres-
sion in students, expressed with high percentage of fear
(mild was 38.6% and moderate to severe in 28.7% of the
examinees), although 55.8% of the participants had not
been infected, against 26.5% of them who had got sick with
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Figure 2. Effects on sex, age, and type of household on the Insomnia Severity Index (ISI) score
and the PHQ-9 depression scores; mutual relations between ISI and PHQ-9;

a. female participants showed significantly higher scores for the ISl index (*p = 0.015); results
shown as median and interquartile range (IQR), depicted with boxplot;

b. female participants had highly significantly elevated depression scores according to PHQ-9
(***p = 0.00007); results shown as median and IQR, depicted with boxplot;

c. significantly higher insomnia ISI scores were detected in participants who live alone in the
apartment, when compared to the participants accommodated in a family with more than four
members (*p = 0.039); results shown as median and IQR, depicted with boxplot;

d. effects of age on the ISI score; negative, mild, but statistically significant correlation of age
was shown with the ISl score (p =-0.208, ***p = 0.0009); the scatter depicts the linear trend, with
the 95% confidence interval;

e. effects of age on the PHQ-9 score; negative, mild, but statistically highly significant correlation
of age was shown with the PHQ-9 depression score (p = -0.264, ***p = 4.9 x 107); the scatter
depicts the linear trend, with the 95% confidence interval;

f.a highly statistically significant, positive, and strong correlation was detected between the ISI
and the PHQ-9 scores (p = 0.646, p = 4.05 x 10*); the scatter depicts the linear trend, with the
95% confidence interval;

g. a highly significant elevated percentage of severe insomnia (46.9%) in participants as-
sessed with severe depression, when compared to the ones with absence of depression (3.1%;
X?=156.188, ***p = 3.14 x 10%); analyses based on comparison of frequencies with a contin-
gency table

COVID-19. Almost half of the examined students (47.32%)
thought that the psychological changes were probably con-
nected to the COVID-19 pandemic and 16% of them con-
firmed that they were certainly connected.

Clinically important depression scores were detected
in 47.5% of the participants and 28.4% of the participants
had clinically important insomnia scores; therefore, the
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need for medical care and treat-
ment seems indubitably warranted.
Statistically significant higher in-
somnia ISI scores were detected in
participants who lived alone in the
apartment. Younger participants
were more susceptible to both in-
somnia and depression. Highly sta-
tistically significant, positive, and
strong correlation between the ISI
and the PHQ-9 scores (p = 0.646,
p = 4.05-10*, Figure 3f) proved
that during our examined cross-
sectional period of the COVID-19
pandemic, depression and insomnia
were mutually interrelated and inter-
connected.

Based on the U.S. Census Bureau
Household Pulse Survey data, the
United States Centers for Disease
Control reported significant in-
creases in symptoms of anxiety
and depressive disorders among
adults aged > 18 years from August
19, 2020 to February 1, 2021, with
the largest increases among adults
aged 18-29 years and among those
with less than secondary education.
Across the entire study period, the
frequency of anxiety and depression
symptoms was positively correlated
with the average number of daily
COVID-19 cases [11].

The study performed before
COVID-19 pandemic in Thailand
showed that psychological prob-
lems associated with depression were
anxiety, sleep problems, internet
addiction, and loneliness [12]. One
review found that students experi-
enced moderate to extremely severe
scores and depression (34%) dur-
ing the first weeks of confinement
and points out to females, especially
adolescents, as more susceptible to
psychological changes [13]. The
systematic review and meta-analysis
found pooled prevalence of depres-
sion of 43.3% in university students
and 25% of anxiety connected with
females and somatic disorders [14].

This is in line with the data by

WHO, according to which it should not surprise us that
COVID-19 pandemic triggered a 25%-increase in preva-
lence of anxiety and depression worldwide and most af-
fected were young people and women [4]. Young people
were at higher risk of developing mental health problems
than adults [15]. Young respondents reported more severe
insomnia symptoms, subjectively poorer sleep quality, and
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a more prevalent disruption of sleep habits (bedtime, get-
up time, nap) than the elderly. On the other hand, older
participants showed shorter sleep duration. Finally, the
younger population displayed higher levels of depres-
sion and perceived stress [16]. Recently performed me-
ta-analysis has shown that female participants from the
general population and university students experienced
a statistically significant change in depression symptoms
by minimal to small amounts during the pandemic [17].
One Chinese study also reported very high rates of clini-
cally significant insomnia (20%), acute stress (15.8%),
anxiety (18.5%), and depression (24.5%). The sample was
composed predominantly of females (70%), similar to our
study, and insomnia was generally more prevalent among
females [18]. Researchers from Serbia reported moderate
to severe depression in 28.9%, anxiety in 36.9%, and stress
symptoms in 38.1% of the adult population, but students
had a significantly higher level of depression and stress,
while older age was protective against anxiety and stress
[19]. A study performed in England has shown that high-
er number of COVID-19 deaths was associated with in-
creased depressive and anxiety symptoms, and they found
also longitudinal association of mental health with indi-
vidual level factors, like COVID-19 knowledge, COVID-19
stress, COVID-19 infection, and social support [20].

In the cross-sectional study conducted in Brazil, with
participants aged 13-18 years, more than half (58.2%) had
worsened their sleep quality during the pandemic. The
authors found significant associations between sleep and
decreased school motivation (p = 0.005), and between
sleep and sex (p = 0.015). The pandemic affected more fe-
males, 25.5% reported poorer sleep quality, 67% had sleep
disorders; 30.1% students reported stress and anxiety [21].

Analyzed relation and interplay between insomnia and
depression severity confirmed that they are mutually inter-
related and interconnected. Insomnia, anxiety, and depres-
sion were very prevalent during the pandemic. Anxiety
and depression were more severe in the insomnia than in
the non-insomnia group, and insomnia and mental health
care were closely related [22]. The COVID-19 pandemic
has resulted in numerous life changes that may be con-
ceptualized as precipitating events for the development of
insomnia symptoms [23]. ISI scores showed that one third
was without signs of insomnia, but the rest expressed sub-
threshold insomnia (36.62%) and clinical important scores
were present in 28.45% of them. Statistically significant
higher scores of insomnia were present in participants liv-
ing alone. This result is in line with other studies [24]. The
results indicated that insomnia is more severe in people
who are female, young, and are experiencing a high degree
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of threat from COVID-19. The prevalence of insomnia was
highly variable between sites, but the predictors appeared
to be the same everywhere. Insomnia was significantly re-
lated to mood disorders, anxiety disorders, substance use
disorders, and psychotic disorders [25]. According to a
study during the first COVID-19 outbreak, insomnia was
more severe in females, young people and those experienc-
ing high threat [26].

Females, physically non-active people, people who fear
COVID-19, are associated with insomnia [27, 28]. Almost
two-thirds (63.1%) of the examinees said that they had less
than 150 minutes (69.9%) of weekly physical activity and
the rest had equal to or more than 150 minutes that are
recommended as minimum for good physical and mental
health according to WHO. Physical activity can prevent
future depression [29]. According to this meta-analysis,
there is an association between physical activity and in-
cident depression. Assuming causality, one in nine cases
of depression might have been prevented if everybody in
the population was active at the level of current health
recommendations [30].

Our study has some limitations because the data was
derived from a single center and with a small sample group
that consisted mainly of females. Nevertheless, many stud-
ies have similar biases, and this can be overcome with
meta-centric studies and close follow-up in the future. In
addition, studies across different geographical locations
with detailed and strong methodology are needed.

CONCLUSION

COVID-19 pandemic caused a serious impact on the men-
tal health of the population, especially on young people,
girls, students, those who live alone. Some of them with
impaired mental health during the pandemic may have
similar and more serious problems later in life. The health
system has to be prepared for early diagnosis and treatment
of these people.

We may consider this pandemic finished, but no one
knows when a new threat will appear among the popu-
lation. Therefore, support and treatment of vulnerable
groups should be prepared, not only by health care ser-
vices, but also by educational institutions, to provide sup-
port to students in terms of consultation and motivation.
Primary and secondary interventions on the national and
local levels are necessary in focusing on adolescents and
youth mental health.
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Jenpecuja n HecaHuy,a mehy CTyAeHTMMaA TOKOM NaHAeMuje Kosuaa 19 - ctyauja

npeceka

loppaHa PucToBcka'?, Hencn MaHyiwesa'?, bopuc Anekcoscku?, LlaHcyH Bykoselt?, Bepa CtojaHoBCKa®, 30ja BabuHkocToBa'?

'YHuep3utet Ceetor hipuna n Metoauja y Ckonmby, MeguunHckn dakyntet, Ckonsbe, Penybnuka CeBepHa MakenoHuja;

2MHCTUTYT 3 jaBHO 3ApaBsbe Peny6nuke CeBepHe MakegoHuje, Ckonbe, Penybninka CesepHa MakenoHuja;

*YHnBep3nTeTCKa KNMHWKa 3a ncuxujatpujy, Ckonsbe, Peny6nvika CeBepHa MakefoHuja;

*YHuBep3uteT CBeTor hmpuna n Metoguja y Ckonsby, MpupoaHo-maTemaTuykm dpakyntet, Ckorbe, Penybnunka CeBepHa MakefoHuja;
YnuepauTet Cetor hupuna u Metoguja y Ckonsby, Ouno3odckn dakyntet, Ckonrbe, Penybnuka CeBepHa MakegoHuja

CAXETAK

YBoa/LUnm Y npBoj rognHn naHaemuje kosuga 19, rnobanHa
pacnpocTpakbeHOCT aHKCMO3HOCTM U Aenpecuje noehaHa je
3a OrpomHux 25%, caonwTuna je CBeTCKa 3apaBCTBEHa opra-
Hu3auuja.

Ll cTyauje 6vo je fa ce yTBpAV HUBO Aenpecuje 1 HecaHue
mebhy ctypeHTMMa y CeBepHoj MakeoHWj1 TOKOM NaHAeMuje
koBupaa 19.

Mertoge OBo je cTyawja npeceka mehy cTyneHTMMa YHUBep3u-
Teta CB. hupuna n Metoguja y Ckonsby TOkom maja 1 jyna 2021.
AHOHVIMHa OHNajH aHKeTa CapprKana je NuTara 3a noJ, roAvHe,
MULLIbEHE Y OfHOC MPeMa MHGEKLMjW BUPYCOM KOPOHa, Aa v
cy manu 6mno Kakey nHdeKLjy/usonauujy n o Gr3anyKoj ak-
TVBHOCTU TOKOM NaHAemuje. KoprcTuam cMo cKane 3a npoLieHy
HecaHuLe (MHAeKC 036UbHOCTM HecaHuue - [S]) n fenpecuje
(ynuTHUK 0 3apaBsby 6onecHrka 9 - PHQ-9).

DOI: https://doi.org/10.2298/SARH230324052R

Pesyntatn Ctyaujy je 3aBpumno 355 yuyecHuka, of Kojux je
28,45 0ACTO NMano KNNHUYKN Ba>KHE OLEHEe HeCaHWLIE U CKO-
O NOJMIOBMHA YUYeCHVKa je Mana KNVHUYKN BaxHe oLieHe Ae-
npecuje. "KeHcKu 1 mnahu yyecHuum nmanu cy Behe oLeHe 3a
obe ckane. BUCoKo CTaTUCTUYKM 3HaYajHa, MO3UTUBHA Kope-
naumja oTKprBeHa je nmehy pesyntara IS/ n PHQ-9 (p = 0,646,
p =4,05 X% 10*), wTo yKa3yje Ha TO Aa Cy TOKOM UCMATAHOT Mnpe-
CeyHor nepuopa naHaemuje Koeraa 19 genpecuja v HecaHUua
6mnu mehycobHO NoBe3aHMU.

3akmyyak MNaHgemuja KoBuaa 19 nsassana je 036ubaH yTuLaj
Ha MeHTaIHO 3[paB/be CTaHOBHULLTBA, NOCEOHO Ha Mage byae,
[EBOjKe, CTYLEHTE 11 OHE KOju X1Be camu. 3aTo Tpeba fia byaemo
CMPeMHV Ha NOAPLLKY U NIeYere OBMX PakbyBMX rPyna, He camo
Kao 3[paBcTBeHe cnyx6e Beh 1 Kao 06pa3oBHe ycTaHOBE, Aa
MOAPXKMMO YUEHMKe KPO3 KOHCYNTaLmje 1 MOT/BaLujy.
KrbyuHe peun: naHgemuja; kosug 19; agonecueHTn; HecaHnUa;
fenpecuja
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SUMMARY

Introduction/Objective COVID-19 pandemic caused many disruptions in the daily routines of children
and adolescents, which may have influenced their mental health.

This study aimed to examine the impact of the COVID-19 pandemic on self-harming behaviors, includ-
ing non-suicidal self-injury (NSSI) and suicide attempts in children and youth seeking psychiatric help.
Methods Retrospective, cross-sectional study was conducted, analyzing data from medical documenta-
tion of 1129 outpatients, aged between 10 and 18, who had their first psychiatric examination at the Insti-
tute of Mental Health in Belgrade, Serbia between March 1, 2019 and August 31, 2021. The frequency of
NSSI and suicide attempt during the pandemic was compared to a one-year period before the pandemic.
Results Proportions of patients with NSSI were higher in both years during the pandemic (18.1%; 27.7%)
compared to the year before (12.6%), especially in the second year of the pandemic, with a marked
increase in March 2021. NSSI was more frequent in girls, older adolescents, those living in incomplete
families and those with a history of abuse. No significant change in the frequency of suicide attempts
related to the COVID-19 pandemic was found.

Conclusion Significant increase in the frequency of NSSI, markedly during the second year of the pan-
demic, especially in children and youth with additional factors of vulnerability, calls for further attention
from both professionals and policymakers, as well as preventive measures for this vulnerable group

during stressful times.

Keywords: non-suicidal self-injury; suicidal attempt; child; adolescent; pandemic

INTRODUCTION

Suicide is the second leading cause of mortality
among children and youth aged 10-24, and a
global public health concern that requires more
interest from the medical community. While
youth mortality from major medical disorders
has declined in recent years, the prevalence of
child suicide has increased. Suicidal thoughts
and behavior are more frequent than completed
suicide [1, 2]. Self-injurious behavior is a broad
category of behaviors in which an individual
directly and deliberately causes harm to oneself.
It can include non-suicidal self-injury (NSSI),
as a direct, deliberate destruction of one’s own
body in the absence of intent to die; or suicide
attempts, which refer to acts directed toward
intentionally ending one’s own life [3]. The
rate of self-injurious behavior is low in early
childhood but increases rapidly with the onset
of teenage years [4]. Even though NSSI excludes
explicit suicidal intention, it is associated with
suicidal thoughts and behaviors.

Those who engage in NSSI are more than four
times more likely to attempt suicide later in life
[5]. Moreover, engaging in NSSI can predict the
transition from suicidal thoughts to attempted
suicide in youth [6].

Systemic changes have occurred due to the
coronavirus disease (COVID-19) pandemic,
including the temporary closure of academic
institutions, limited accessibility to health and
social services and the disruption of children’s
and their families’ daily routines, having signifi-
cant influence on their lives [7, 8]. The state of
pervasive fear, the presence of stress, the lack of
psychological support systems, and worsening
socio-economic conditions in many families
have led to the worsening of existing and the
emergence of new mental health issues [9].

Many school-based social, healthcare, and
mental health services were disrupted, poten-
tially resulting in negative academic, emotional,
behavioral, and social outcomes [10]. Job loss
or working from home along with constant
worry and uncertainty are important causes of
stress for the parents, which can further cause
negative effects on children, directly or indi-
rectly [11]. On one hand, school closure, online
classes, and the loss of extracurricular activities
resulted in the lack of social support which could
have influenced children and youths’ mental
health negatively. On the other hand, the pan-
demic caused a reduction of academic pressure
and stress, peer conflicts and violence, which
could have had some positive effects [12, 13].
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Within the population of psychiatrically hospitalized youth
COVID-specific suicidal thoughts and behaviors occurred
(engaging in purposeful COVID-19 exposure with suicidal
intent) [14].

Understanding how the still current pandemic affects
mental health of children and youth is critical for evaluat-
ing strategies to enhance outcomes for persons who are
experiencing mental health deterioration. The aim of our
study is the evaluation of the influence of the COVID-19
pandemic on the frequency of NSSI and suicide attempts
among children and adolescents, as well as the possible
contributing risk factors within this population.

METHODS

This research was conducted as a retrospective, cross-
sectional study, including data from medical documentation
of 1129 children and youth, aged 10-18 (mean age 14.17;
57.8% girls), who had their first psychiatric examination in
the Institute of Mental Health in Belgrade, Serbia between
March 1, 2019 and August 31, 2021. Presence of NSSI and
suicidal attempt during the pandemic period (March 2020
— August 2021) was compared to a one-year period before
the pandemic (March 2019 - February 2020). The presence
of any type of abuse, family status and the presence of nega-
tive life events were also examined as possible risk factors.

Ethics approval

The study was performed in line with the principles of the
Declaration of Helsinki. Approval was granted by the Ethics
Committee of the Institute of Mental Health in Belgrade,
Serbia (Date 14.12.2021/No0.1060/2110/1).

RESULTS

Proportion of patients with NSSI has increased in the second
year of the pandemic period (27.7%) compared to the year
before (12.6%) and the first year of the pandemic (18.1%)
(Table 1). Comparing the first year of the pandemic period
with the prior year, there was a slightly higher proportion
of patients with NSSI, with the effect size bordering on
significance (x> =4.538, p = 0.03, Cramer’s V = 0.074 (weak
effect)). When comparing the second year of the pandemic
period with the first year, there was a significant increase
in frequency of patients with NSSI (x* = 7.247, p = 0.007,
Cramer’s V = 0.113 (weak effect), Figure 1).

A marked rise in frequency of patients with NSSI oc-
curred in March 2021, with frequencies in the following
months on the same level for the remainder of the observed
time period (that is, until August 2021). No significant
differences were found between the prior period and the
first year of the pandemic (x> = 1.359, p = 0.244), or the
first and second year (x* = 214, p = 0.643).

The average age of patients with NSSI (mean = 14.82,
SD = 1.718) was slightly greater (F = 23.305, p = 0.000)

‘ DOI: https://doi.org/10.2298/SARH230128045S
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Table 1. Number of patients with non-suicidal self-injury and suicidal
behavior distributed by time period

Non-suicidal Suicidal
) . L - Others Total
Time period self-injury behavior n (%) n
n (%) n (%)

Pre-pandemic’ | 71 (12.6%) 41(7.3%) | 451(80.1%) | 563

First year? 49 (18.1%) 26 (7%) 195 (74.9%) | 270

Second year® 82 (27.7%) 32(11.9%) | 182(60.4%) | 296
"March 2019 - February 2020;
2March 2020 - February 2021;
3March 2021 - August 2021

30% 27,70%

25%

20%

15% 12,60%

NSSI (%)

10%

5%

0%

Pre-pandemic First year Second year

Figure 1. Non-suicidal self-injury trend
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Figure 2. Suicidal behavior trend

compared to the rest (mean = 14.02, SD =2.211), with most
patients in the NSSI group being girls (89.1%).

A similar pattern was observed with the frequency of
suicidal behavior, with no differences between the pre-
pandemic period (7.3%) and the first year of the pandemic
(7%), and a significant increase in the second year (11.9%)
(x* = 6.893, p = 0.032, Cramer’s V = 0.078 (weak effect),
Figure 2).

In regard to other sociodemographic variables, considered
as possible risk factors, patients with NSSI more frequently
came from incomplete families (55%) compared to the
rest of the sample (39.3%, x> = 16.741, p = 0.000, Cramer’s
V =0.122 (weak effect)). The presence of any type of abuse
was also more frequently associated with NSSI (27.2% of
NSSI patients compared to 19% of the rest, x* = 6.923,
p =0.009, Cramer’s V = 0.078 (weak effect)). No signifi-
cant differences were found in regard to the frequency of
negative life events — 38.6% in the NSSI group, and 35.4%
in the non-NSSI group (x> = 0.752, p = 0.386).

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):285-289



Self-harm in children and youth - impact of the COVID-19 pandemic

Patients who attempted suicide were, on average, older
(mean = 15.09, SD = 1.464) than patients in the non-suicidal
group (mean = 14.08, SD = 2.188, (F = 20.390, p = 0.000).
As was the case with NSSI, most patients that attempted
suicide were girls (82.8%). No significant differences were
found in regard to either family status, the presence of
abuse, or negative life events.

DISCUSSION

Results of our study suggest that the proportions of children
and adolescents with NSSI within our sample were higher
for both periods during the pandemic (March 2020 - Febru-
ary 2021 and March 2021 - August 2021) compared to the
one-year period before the pandemic (March 2019 - Feb-
ruary 2020). The proportion of patients with NSSI during
the first year of the pandemic was significantly higher than
the year before (with a weak effect size), and in the second
pandemic period (March 2021 - August 2021). This increase
in frequency was even more significant compared to the first
year of the COVID-19 pandemic, with a marked increase of
frequency in March 2021. These results are consistent with
other research regarding the effects of the pandemic on the
frequency of NSSI in the adolescent population [15, 16, 17].

It is important to note that our sample was made up of
children and adolescents seeking help from psychiatric
services for the first time, it does not give us insight into
the general population of children and adolescents where
the number of those who self-harm without seeking help
might be greater. Moreover, children and youth with a
previous history of contact with the psychiatric service
were also excluded from the sample, which could be a
subject of a future study.

NSSIis mainly used by children and youth as a strategy
for short-term emotional regulation. Previous research
shows that stressors, depressive symptoms, hopelessness,
the lack of adequate social support, negative interactions
within close relationships as well as parental psychopathol-
ogy are significant risk factors for NSSI [18, 19]. It is prob-
able that many of the newly instituted restrictive measures
and general changes in daily routines have led to increased
stress in children, but also in their parents and other close
relationships, making them feel hopeless and isolated, and
therefore more prone to engage in NSSI.

The mean age of children and youth with NSSI was
slightly greater compared to those not engaging in NSSI
(mean = 14.82, SD = 1.718 vs. Mean = 14.02, SD = 2.211,
p =0.000), and most of the patients engaging in NSSI were
female (89.1%). Finding that girls more often engage in
NSSI compared to boys, both during and before the pan-
demic, is supported by previous studies [15, 16, 20, 21],
as well as the fact that higher age is linked to NSSI among
adolescents [21].

Children and adolescents engaging with NSSI more often
came from incomplete families compared to those who do
not self-injure (55% vs. 39.3%, p = 0.000). This was also the
case with children and adolescents with a confirmed history
of any type of abuse (27.2% vs. 19%, p = 0.009). However,
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comparing these two groups by the presence of negative life
events did not yield a significant difference. Previous research
on psychosocial factors related to NSSI in adolescents during
the COVID-19 pandemic supports the connection between
NSSI and living in an incomplete family and the experience
of abuse (bullying) but differ in relation to negative life events
[21]. This difference in negative life events could be because
our data collection was not specific enough to determine the
number and type of negative life events.

Regarding suicide attempts, no significant differences
were found between the three examined periods, between
the two pandemic years, nor the pandemic and pre-pandemic
period. This result differs from other studies, where it was
shown that the proportion of youth with recent suicide
attempts was greater in the first year of the COVID-19
pandemic compared to a year before [22, 23]. Some stud-
ies also suggest there was an increase in suicide attempts
in both pandemic years, but only after April and May 2020
(when there were strict lockdowns in most countries) [24].
This relative increase is dependent upon methodology and
sampling. Especially in the clinical samples it could be a
reflection of the decrease in help seeking related to other,
less acute mental health problems, due to changes in the
availability of care. There are also multiple studies that show
no significant difference in the frequency of suicide attempts
in the adolescent population compared to the pre-pandemic
period overall [25, 26, 27] in concordance with our results.

Patients that have attempted suicide were, on average,
older (Mean = 15.09, SD = 1.464) than the patients in the
non-suicidal group (Mean = 14.08, SD = 2.188, p = 0.000).
Most patients with suicide attempts were girls (82.8%).
These results are supported by previous studies for both the
pandemic, and the pre-pandemic period. Older adolescents
are more likely to attempt suicide compared to younger
children according to available research [26].

Girls seem to be more prone to suicide attempts com-
pared to boys, probably more so when faced with stressors
leading to internalizing problems, both in pandemic and
pre-pandemic studies [24, 26, 28]. Comparing the patients
that have attempted suicide with those who have not, no
significant differences were found regarding either family
status, the presence of abuse, or negative life events. This
was an unexpected finding, considering that multiple pre-
pandemic studies show that living in an incomplete family,
the experience of abuse and other significant negative
experiences are related to adolescents more often engaging
in suicide attempts [29, 30].

CONCLUSION

Analyzing retrospective data from the COVID-19 pan-
demic period and the year prior to the pandemic, our study
offers preliminary evidence that the pandemic may be a
contributing factor in the increase in NSSI, especially in
the year since the beginning of the pandemic. This increase
was especially pronounced in girls and older adolescents,
those living in incomplete families and those that have
experienced abuse. This effect was not observed for suicide
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attempts, as the frequencies did not significantly change
during the pandemic, nor was the relationship proven
for other examined psychosocial factors. Girls and older
adolescents were more likely to attempt suicide, which is
not a change in comparison to the pre-pandemic period.
These findings call upon healthcare providers and related
professionals, as well as policymakers, to pay closer at-
tention to adolescents’ mental health during a pandemic,
especially young girls, having in mind that the presence
of NSSI can predict the future transition from suicidal
thoughts to attempted suicide in youth.
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CamonospehuBare Koa aeue ¥ omnaguHe — yTuuaj naHaemuje kosmaa 19

[Japja Weran'?, Catba Ctynap?, Mapko Kanar?, Hatanuja Maxtennh’, Munuua Mejouh-MunosarHuesnh*

'KnuHnukn ueHTap BojsogunHe, Knunika 3a ncuxujatpujy, Hosu Cag, Cpbuja;

2YHuBep3auTteT y HoBom Cagy, MeanunHckn dakyntet, Hosu Cag, Cpbuja;
SMIHCTUTYT 32 MeHTanHo 3apasibe, KnuHvka 3a Aelly u omnaguHy, beorpag, Cpbuja;

*YHuBep3uTteT y Beorpagy, MeguuuHckm dakyntet, beorpag, Cpbuja

CAMETAK

YBoa/Lum MNaHpemuja koBuaa 19 nsaseana je 6pojHe npomeHe
[OHEBHUX PYTWHA AeLe 1 afionecLieHaTa, LWTOo je MO0 yTMLaTK
Ha HUXOBO MEHTAsHO 3[1paBJ/be.

Linsb oBOr nctpaxmeatba je Aa ncnura ytuuaj naHaemmje Ko-
BMAa 19 Ha camonoBpehmBatbe, yKibyuyjyhn HecymumaHo ca-
monoBpehuBame 1 NokyLuaje Cynuyaa Kog AeLe 1 oMnagnHe
Kojuma je 6una notpebHa ncmxmjatpujcka nomon.

MeTopne CnpoBefeHa je peTpocneKkTBHa CTYANja Mpeceka,
aHanM3vpaHn cy NoAaum n3 MeanLuHCKe JoKymeHTaumje 1129
ambynaHTHO neyeHrx 6onecHuKa, y3pacta og 10 go 18 rogu-
Ha, Koju Cy MpBW NyT NpernefaHn Ha IHCTUTYTY 3a MeHTanHo
3gpaBrbe y beorpagy, n3mehy 1.3.2019. 1 31. 8. 2021. YuecTa-
JIOCT HeCyMUMagHor camornoBpehrBatba 1 NOKyLlaja cynynuaa
je nopeheHa ca jegHoroguLLKbVIM NEPYIOAOM Npe NaHAeMYje.
Pesyntartu [ponopuwja 6onecHrKa ca HECyMLMLHVM Camo-
nospehrBarbem je 6una BuLla y obe rogrHe y TOKy naHaemuje
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(18,1%; 27,7%) y nopeherby ca roamHom npe naHgemuje (12,6%),
HapounTO TOKOM ApYyre roaviHe NaHAemuje, ca BUAHUM nopa-
ctom y Mapty 2021. roguHe. HecynmumpaHo camonoBpehuBatse je
yyecTanuje Kog AeBojumnLa, CTapujux agonecLieHara, OHUX Koju
XKU1BE Y HEMOTNYHOj MOPOANLIM MW UMajy NCKYCTBO 3/10CTaBIba-
tba. Huje yTBpheHa 3HauajHa pas3nnka yyectanocTi nokyllaja
cyvuvaa y Be3u ca NaHLEMMjOM.

3ak/byyak 3HayajaH NoOpacT yyecTanocT! HeCyNLAHOT ca-
MornoBpehBama, HapPoOUNTO y TOKY ApYyre roAuHe NaHgemuje,
nocebHo KO AeLie 1 MNaAmnx ca JoAaTHUM GpakToprMa OCeT/bu-
BOCTM, YKa3yje Ha noTpeby 3a npaherem of cTpaHe CTpyyH-aka
1 loHOCKNaLla oaslyka, Kao 1 MPeBEHTUBHUM Mepama 3a oBe
OCeT/blBE rpyne y NeproArMa NoBULLIEHOT CTPeca.

KrmbyuHe peun: HecynumaHo camornospehmnBatbe; NoKyLuaj ca-
MOyOUCTBa; AeLa; afonecUeHTy; naHaemmja
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SUMMARY

Introduction/Objective More than three years have passed since the discovery of the new virus strain
SARS-CoV-2, and the virus is still a challenge for all medical specialties. One of the most important char-
acteristics is the tendency to develop thromboembolic complications, which are often lethal.

The aim of this paper is to present the experience of the General Surgery Department of the Zemun
Clinical Hospital Centar in the surgical treatment of patients with thromboembolic complications.
Methods The research was conceived as a retrospective study conducted in the period from March 2020
to March 2021. A total of 42 patients participated in the study and were divided into a group diagnosed
with small and large bowel ischemia and a group diagnosed with acute limb ischemia.

Results In both groups, males were predominantly represented. The first group consisted of nine pa-
tients, all of whom had a clinical finding of acute abdomen and ileus, while seven of them also had a
severe computed tomography image of bilateral pneumonia. In the second group, a smaller number of
patients were initially candidates for thrombectomy, while in others, primary amputation treatment was
approached. Mortality from the underlying disease in both groups was high.

Conclusion Moderate and severe forms of SARS-CoV-2 infection are associated with an inflammatory
response leading to endothelial dysfunction accompanied by a high incidence of thromboembolic
complications despite pharmacological prophylaxis. The current consensus supports the use of antico-
agulants in all hospitalized patients with moderate to severe disease, as well as in critically ill patients.
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INTRODUCTION

More than three years have passed since the
discovery of the new virus strain SARS-CoV-2
in Wuhan, People’s Republic of China, and the
virus is still present and poses a problem and
challenge for all medical specialties. This disease
is manifested by a different clinical manifesta-
tion, starting from asymptomatic cases, through
symptoms and signs such as loss of taste and
smell, fatigue, myalgia, gout, diarrhea and dry
cough, which may or may not be accompanied
by a fever. In addition to high transmissibility,
the main feature of this disease is a significant
tendency to develop complications at the level
of various organ systems, which are often le-
thal. According to the data of the Institute of
Public Health of the Republic of Serbia, over
200 million infected people are currently di-
agnosed in the world, with a fatal outcome in
over 4 million patients. In our country there
was 1,286,025 infected people until December
22,2021, while the fatal outcome was confirmed
in 12,488 patients.

One of the most significant complications of
this disease is the dysfunction of the coagula-
tion system. According to a study by Lazzaroni
et al. [1] coagulation dysfunction itself can
be observed through two main pathogenetic

pathways, i.e., through inflammation with a
consequent cytokine storm and through vi-
rus-specific mechanisms. Excessive immune
response, hypoxia, diffuse intravascular co-
agulation and prolonged resting in patients
are thought to be the main triggers for venous
and arterial thromboembolic complications. A
study conducted by Klok et al. [2] showed that
the incidence of thromboembolic complications
in patients treated in the intensive care unit is
as high as 31%. Due to the high potential for
the development of thromboembolic complica-
tions, we have a higher frequency of pulmonary
embolism, deep vein thrombosis, coronary
infarction, acute limb ischemia, ischemia at
the level of the gastrointestinal tract and cere-
brovascular strokes. A study by Omar et al. [3],
which referred to radiological findings, showed
the presence of thromboembolic complications
in 10% of patients, where 45% of patients had
pulmonary embolism, 25% cerebrovascular
event, 13.7% limb ischemia, while 15.3% of
patients were diagnosed with gastrointestinal
thromboembolic disease.

The aim of this study is to present the ex-
perience of the General Surgery Department
of KBC Zemun in the surgical treatment of
patients with thromboembolic complications
of SARS-CoV-2 infection.
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METHODS

Our research was conceived as a retrospective study, ap-
proved by the ethics committee of our Institution, and was
conducted in the period from March 2020 to March 2021.
The study involved a total of 42 patients hospitalized within
the Department of General Surgery of KBC Zemun, who
with their written consent underwent surgical treatment
due to thromboembolic complications of SARS-CoV-2
infection.

We divided the patients into two groups. The first group
consisted of nine patients with intraoperatively diagnosed
ischemia of the small intestine and/or large intestine (Table
1), while the second group included 33 patients with diag-
nosed acute ischemia of the extremities (Table 2). In eight
patients of the second group, acute arterial thromboembo-
lism of the extremities was verified by clinical examination
and via Color-Doppler, and they were operated on within
six hours from the onset of the disease.

Table 1. Data on operated patients in COVID Zemun Clinical Hospital
Center due to thromboembolic complications at the level of diges-
tive tract

Gender M=6(66.67%) | F =3 (33.33%)

Age (years) Youngest-42 | Oldest - 87

Pneumonia (+) 9 (100%) (-) 0 (0%)

PCR +/- (+) 6 (66.67%) (-) 0 (0%)

Ag +/- (+) 7 (77.78%) | (-) 2 (22.22%)
Small bowel resection 6 (66.67%)

with primary anastomosis

Small bowel resection and 9

Type of
operation

0,
right hemicolectomy 2(22.22%)
Hartmann procedure 1(11.11%)
Mortality 6 (66.67%)

Table 2. Data on operated patients in COVID Zemun Clinical Hospital
Center due to thromboembolic complications at the level of extremi-
ties

Gender M=26(78.79%) | F=7(21.21%)
Age (years) Youngest — 49 Oldest - 81
Pneumonia (+) 26 (78.79%) | (-) 7 (21.21%)
PCR +/- (+) 28 (84.85%) (-) 3(9.1%)
Ag +/- (+) 22 (66.67%) | () 11(33.33%)
Thrombectomy/ o
Embolectomy 8(24.24%)
Type of Femoral
operation | amoutation 18 (54.55%) 3
Crural amputation 7(21.21%)
Mortality 16 (48.48%)

The inclusion criteria were: confirmed SARS-CoV-2
infection (polymerase chain reaction or antigen method),
both sexes, age over 18 years and verified acute abdominal
events or acute limb ischemia.

All patients who were included in the study were preop-
eratively prepared according to the emergency admission
protocol of the Surgery Clinic of KBC Zemun. Among the
additional diagnostic procedures, computed tomography
(CT) examination of the target topographic region, Doppler
examination of the main blood vessels of the extremities,
X-ray and ultrasonographic examination of the abdomen
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were applied. Consultative examinations of internists and
anesthesiologists were also performed.

Methods of descriptive and analytical statistics were
used in this study: absolute and relative numbers (n, %)
and measures of central tendency (arithmetic mean, me-
dian). The necessary data were obtained by reviewing the
protocol of surgical treatment, the patient’s medical history,
temperature list and anesthesia list, as well as by reviewing
the histopathological findings.

RESULTS

In the group of patients with small intestine and/or large
intestine ischemia, there was a statistically significant
difference between the sexes, where male patients were
dominant, accounting for two thirds of those treated. Out of
a total of nine patients, small bowel resection with primary
anastomosis was performed in six of them, there were two
small bowel resections with right hemicolectomy, while
Hartmann procedure was performed on one patient due
to descending colon ischemia. All patients had a clinical
finding of acute abdomen and ileus with radiographically
diagnosed hydroaerial levels. As many as seven patients
in this group had severe bilateral pneumonia with a CT
score of 17-23. Since CT angiography was not available for
preoperative diagnosis, mesenteric venous thrombosis was
verified intraoperatively in seven patients. Postoperatively,
one patient had an operative wound infection, one had de-
hiscence of the operative wound - treated with re-suturing,
while one had dehiscence of the anastomosis which was
treated with reoperation and stoma. In six patients, a lethal
outcome occurred within 48 hours due to complications
of the underlying disease, while the remaining three were
discharged for further home treatment.

In the second group, there was also a statistically signifi-
cant difference between the sexes, with 78% being male.
Thrombectomy was performed in eight patients, seven of
which were lower limb thrombectomies, while one was
thrombectomy of the upper limb. Despite the application
of adequate antithrombotic therapy, after 48 hours the com-
plication in terms of retrombosis occurred in six patients,
and due to the progression of the ischemic finding, we had
to perform femoral amputation in four patients. Due to the
consequences of the underlying disease, six patients from
this subgroup died. From the remaining 25 patients, in
18 cases femoral amputation had to be performed due to
the irreversible ischemic process, while in seven patients
crural amputation was performed. Mortality in this group
was recorded in as many as 16 patients or 48.48%, who had
numerous comorbidities, progression of ischemia and very
poor general condition caused by SARS-CoV-2 infection.
Complications in the form of surgical wound infection were
present in a relatively small number of cases, which can be
explained by the protracted use of antibiotics preoperatively,
rapid and atraumatic surgical technique, as well as a fairly
high rate of postoperative mortality due to cardiovascular
complications. Complications in the form of hematoma of
the amputation stump and prolonged drainage activity were
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recorded in a very low percentage of only 0.9% in relation
to the type of pathology, regardless of the perioperative
application of high doses of anticoagulant therapy.

DISCUSSION

The development of progressive endothelial thromboinflam-
matory syndrome, which leads to small blood vessel disease,
is thought to be at the root of thromboembolic complica-
tions associated with SARS-CoV-2 infection [4]. A review
of literature reveals that a large percentage of patients with
a severe form of COVID-19 can develop venous and arte-
rial complications [5].

COVID-19 is a multi-organ disease, causing acute com-
plications through organ-specific pathogenesis followed by
destruction of ACE2+ cells, including endothelium, cardiac
microvasculature, alveolus and glomerulus. However, the
fact that viral RNA is rarely detectable in patients’ blood sug-
gests that additional host-dependent factors may contribute
to systemic endothelial dysfunction and vasculopathy in
COVID-109, rather than just direct virus-dependent effects
on endothelial cells [6].

The direct impact of Sars-Cov2 infection is achieved
by binding the virus to endothelial cells. Endothelial cells
are responsible for adequate hemostasis by maintaining
the integrity of the blood vessel wall and maintaining the
balance between fibrinolysis through the expression of
coagulation inhibitors and blood clot enzymes, as well as
maintaining the glycocalyx. SARS-CoV-2 alters vascular ho-
meostasis by directly binding to endothelial cells via ACE2.
Another piece of evidence is that in vitro, SARS-CoV-2 can
successfully infect engineered organoids of human blood
vessels, which further proves the tropism of SARS-CoV-2
for endothelial cells [7]. Binding to ACE2 results in inter-
nalization and down-regulation of ACE2, which further
leads to reduced ACE2 expression and reduced angiotensin
production. Angiotensin acts on the MAS receptor, and
the consequent reduction of angiotensin leads to reduced
activation of MAS, which promotes a local prothrombotic
effect. In addition, the reduced expression of ACE2 can
indirectly activate the kallikrein-kinin system and lead to
an increase in vascular permeability [8].

On the other hand, the host’s response can greatly affect
endothelial dysfunction. As reviewed in a study by Perico et
al. [9], hypercytokinemia and a massive proinflammatory
host response may contribute to endothelial dysfunction in
COVID-19 most likely through the action of IL-6 and TNE
The levels of these two cytokines are significantly increased
in patients with severe forms of the disease [6]. In addition
to the effect of cytokines, a number of studies have shown
that reduced activity of endothelial nitric oxide synthase,
decreased levels of nitric oxide and increased release of
vascular endothelial growth factor due to hypoxia have also
been suggested as key pathogenic processes [10]. Similarly,
the complement system, as well as other components of the
innate immune system, which helps control bacterial and
viral infections, their unrestrained activation in prolonged
SARS-CoV-2 infection can be harmful by causing direct

‘ DOI: https://doi.org/10.2298/SARH211231046M
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tissue damage to the host. Activation of the complement
system leads to damage and apoptosis of endothelial cells
with subsequent vascular denudation and exposure of the
thrombogenic basement membrane, which initiates the
activation of coagulation cascades. These events result in
inflammation, microvascular thrombosis, vessel edema,
and hemorrhagic sequelae [11]. In Northern Italy, in a large
series of autopsied lungs, platelet-fibrin thrombi were found
in the largest number of cases in both small and large blood
vessels of the lungs. Indeed, patients with SARS-CoV-2
infection are at increased risk of widespread coagulation
of small and large vessels [12].

The results of a systematic review of the literature by
Keshavarz et al. [13], which included 22 studies with 31
patients, suggest that thrombosis at the level of mesenteric
blood flow was demonstrated in approximately half of
patients diagnosed with intestinal ischemia. Based on all
of the above, we see that the pathogenesis of thromboem-
bolic complications in the gastrointestinal system is very
complex. At the base is microvascular thrombosis involv-
ing the submucosal vessels of the intestine resulting from
a combination of direct injury to the endothelium due to
severe acute respiratory syndrome SARS-CoV-2, hypervis-
cosity as a consequence of the inflammatory response, and
increased expression of von Willebrand factor with vascular
stasis [14]. The clinical presentation of acute mesenteric
thrombosis in COVID-19 manifests itself most often as an
acute abdomen, and sometimes it is accidentally detected
by more sophisticated radiological methods [15].

Serban et al. [16] performed a systematic review of 89
patients with acute mesenteric ischemia due to COVID-19.
the average age of the patients was 59.3  12.7 years with a
slight predominance of men (61%), which is in accordance
with our results. Among the clinical symptoms, abdominal
pain was the most common symptom and was present in
almost all patients. Fever was not differentially diagnosti-
cally significant because most hospitalized patients with
COVID-19 either already have a fever or are receiving
antipyretics. Other symptoms from the gastrointestinal
tract such as nausea, anorexia, and vomiting are nonspe-
cific and poorly sensitive and are present in only 30-40%
of patients with mesenteric ischemia [16].

Our findings in terms of predominant venous thrombo-
embolic events at the level of mesenteric blood flow coincide
with the study by Omar et al. [3]. CT of the abdomen and
pelvis with contrast is the method of choice for suspected
mesenteric thrombosis. Ojha et al. [17] performed a sys-
tematic review of 75 patients with mesenteric thrombosis
associated with COVID-19. It was shown that ischemia of
the small intestine (46.7%) is more common than ischemia
of the large intestine (37.3%). Arterial thrombosis was
presented in about a quarter of patients, while venous
thrombosis was verified in about 30% of patients [17]. In
the case of the impossibility of CT diagnostics, native X-ray
imaging can be of great help in the diagnosis of pneumatosis
intestinalis and portal vein gas [18].

If we look at the study by Bhayan et al. [19], which in-
cluded 412 patients with SARS-CoV-2 infection and was
based on radiological diagnostic procedures performed
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on the abdomen, we can note that abnormal findings
at the level of the intestinal wall were verified in 31% of
patients using CT imaging, by observing the presence of
pneumatosis or gas at the level portal blood flow. Patients
with this diagnostic finding underwent surgical treatment,
where in two patients the finding was in favor of intestinal
infarction, while the other findings were in favor of isch-
emic enteritis [19].

The surgical principles of treating acute abdomen in
patients with COVID-19 infection are unchanged. By
reviewing the literature, over 60% of patients with mes-
enteric thrombosis required surgical treatment. A smaller
percentage of patients were treated conservatively or with
endovascularly. The operative procedure that was carried
out depended on the intraoperative findings, the time it
took to diagnose mesenteric thrombosis, the location of the
irreversible change on the intestines, but also the patient’s
general condition, as well as associated comorbidities.
Hwabejire et al. [20] have described the undertaken sur-
gical procedures. Based on their experience, over 85% of
patients required bowel resection during the first exploratory
laparotomy. Sometimes it is difficult to make a clear differ-
ence between an intestine with impending gangrene from
a healthy intestine, so a second look is recommended. An
individualization of the decision to perform an anastomosis
or a stoma is required. According to their experience, about
half of the patients could successfully undergo primary
anastomosis [20].

The prognosis of mesenteric thrombosis in patients
with COVID-19 is extremely poor. High mortality can be
explained by the underlying disease but also by associated
comorbidities [21]. A review of the literature by Kerawala et
al. [22], which included 28 studies, indicated a high mortal-
ity rate in patients surgically treated for acute mesenteric
ischemia, despite adequate follow-up, which agrees with
our results. Numerous surgical series have reported a high
mortality exceeding 50% [22].

As previously stated, the host’s proinflammatory and
procoagulant response, caused by virally induced vascular
endothelial injury, can lead to arterial thrombosis and
acute limb ischemia with a very poor prognosis [23]. This
procoagulant condition significantly affects the veins,
however, there is a large amount of evidence that indicates
an increased risk of arterial thrombotic events in patients
with COVID-19, especially for acute limb ischemia [24].
Galyfos et al. [25] performed a systematic review of data
from multiple case studies to show that acute limb ischemia
occurs more frequently in patients with COVID-19 and
is associated with high mortality and amputation risk.
Ischemic complications at the limb level were statistically
significant in our study. Numerous retrospective studies
have shown that the incidence of thrombotic events in
SARS-CoV-2 patients ranges from 12% to 31%, as well as
the fact that most are of venous origin. A study by Bozzani
et al. [26] showed that arterial thromboembolic events
are present in 4% of all thromboembolic complications.
Al-Zoubi et al. [27] showed that the prevalence of acute
limb ischemia is higher during SARS-CoV-2 infection than
in the period before the pandemic. Of the seven patients
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observed in that study, two patients with asymptomatic
SARS-CoV-2 infection underwent successful thrombectomy
without mortality, while the remaining five who had severe
infection and who were admitted in the intensive care unit
had a lethal outcome within 24 hours of diagnosis [27]. In
a large study conducted in the United States, Pharm et al.
[23] showed that patients with COVID-19 and acute limb
ischemia face worse clinical outcomes compared to patients
with acute limb ischemia but without COVID-19. They
concluded that COVID-19 can not only cause acute limb
ischemia, but can also be responsible for a worse outcome
of the disease [23]. The study of Bellosta et al. [28], which
included 20 patients with acute limb ischemia, also con-
tirmed a higher number of patients during SARS-CoV-2
infection than before the pandemic. Seventeen patients
were treated surgically, revascularization was successful
in 12 patients (70%), while 40% of patients had lethal
outcome. Two patients underwent reintervention due to
retrombosis within 48 hours. Bellosta et al. [28] showed
that the failure rate of revascularization is almost 30%, as
a result of hypercoagulable state, early recurrent throm-
bosis, poor clinical condition of patients and frequent
postoperative complications. In addition, studies in the
United States have shown that by increasing the rate of
revascularization, amputation treatment is significantly less
common in cases of critical limb ischemia. Unfortunately,
in the case of patients with COVID-19, amputation is
often the best option due to the severe general condition
of the patients, late presentation to the health facility and
rapid deterioration of the underlying disease [29]. Timely
recognition of ischemic thrombotic events in patients with
COVID-19 with intensive anticoagulant, thrombolytic
treatment as well as a timely decision on revascularization
treatment can reduce unwanted events in patients with
acute limb ischemia.

CONCLUSION

Moderate and severe forms of SARS-CoV-2 infection are
associated with an inflammatory response leading to an
acute phase response and endothelial dysfunction, resulting
in a procoagulant condition called COVID-19-associated
coagulopathy. Incidence rates of thromboembolic complica-
tions in patients with SARS-CoV-2 infection are high despite
pharmacological prophylaxis. Although most of the reports
did not have a control group, as well as ours, the difference
in incidence rates between those affected and those not
affected is evident. Vulnerable groups, such as the elderly,
pregnant women or people with multiple comorbidities,
are at higher risk of hospitalization and even admission
to the intensive care unit, which is a predisposition for
the development of thromboembolic complications. The
current consensus supports the use of anticoagulants in all
hospitalized patients with SARS-CoV-2 infection who have
moderate to severe disease, as well as in critically ill patients.
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Tpomboembonujcke KomnaunKauuje Kog obonenux og kosnaa 19 — uckycTsa cnyxbe
onwrTe xupypruje KnMHMYKO-601HNUKOT LeHTpa ,,3emyH”

He6ojwa Mutposuh'?, [lejaH CreBaHosuh'?, lamup Jawaposuh'? AnekcaHgap J1asuh'?, bpaHko Jlykuh?

'YHuep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnHMYKo-60MHMYKM LieHTap,3emyH’, Cryxk6a onwwTte xupypruje, beorpag, Cpbuja

CAMETAK

Yeoa/Lium lNpoluno je Bule of TPy roAnHe Of OTKPrBaka
HoBor BMpYcHoOr coja SARS-CoV-2, a Bupyc 1 farbe npeAcTassba
1133308 3a CBe MeJJULNHCKe cneuujanHocTy. JefHa of Haj3Ha-
YajHMjUX KapaKTEPUCTIKA je CKIMOHOCT Ka Pa3Bojy TpPoMboem-
60NNjCKNX KOMMIMKaLWja, Koje Cy HEPeTKO NeTaHe.

Linrb oBor papa je npukas uckycrasa Cryx6e onwTe xupypruje
KBL| 3eMyH y XvpypLUKOM neyetby 06onenvix og TpomMboem60o-
NNjCKNX KOMNAKKaLwja.

MeTope /icTpaxmBatbe je KOHLMMMPaHO Kao PeTpoCneKTUBHa
CTyAuja Koja je cnposefeHa y nepuogy og Mapta 2020. rognHe
o mapta 2021. roguHe. Y cTyaujy cy 6una ykibyueHa yKyrnHo
42 6onecHnKa 1 61 cy NoAerbeH y rpymny ca AUjarHOCTUKO-
BaHOM VICXEMMjOM TaHKOT U fiebenor Lpesa 1 rpyny ca AujarHo-
CTUKOBaHOM aKyTHOM MCXEMMjOM eKCTpemmTeTa.

Pesyntatu Y obe rpyrne JOMUHAHTHO je 6110 3aCTyM/beH MyLIKY
non. MpBy rpyny je unHUNo AeBeT 6onecHuka. CBx cy nmanu
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KIMHWYKY Hana3 akyTHOr abaoMeHa nim uieyca, AoK je Hbix ce-
[aM UMasio U TELLKY KIMHWYKY CIIKY 060CTpaHe NHeymoHuje. Y
ApYroj rpynu Maku 6poj 6onecHrKa je y noueTky 61o KaHaugat
3a TPOM6EKTOMU]y, AOK Ce KOJ OCTanuX NPUCTYNMIO0 NpUMapHO
amnyTaLunoHoM feyerby. CMPTHOCT 0ff OCHOBHE 6onecTn y obe
rpyne je 6una Brcoka.

3akibyuak YmepeHe 1 036vbHe dopme nHdekuuje SARS-CoV-2
y Cnpesu cy ca MHbNaMaToOpHYIM OLrOBOPOM KOjv JOBOAM O
eHpoTenHe AnchyHKLje npaheHe BUCOKOM CTOMOM TpOMboeM-
60MMjcKIX KOMANVKaLMja ynpKoc ¢papmakonoLkoj npoduna-
Kcu. TpeHYTHU KOHCEH3YC nofpKaBa NpMMeHyY aHT1KoaryiaHaca
Kog CBUX XOCMMTaNM30BaHVX 60NeCHKa Koju UMajy yMepeHy
[0 TELLKY 60MeCT, Kao 1 KOA KPUTUYHO obonennx 6onecHmKa.

KmbyuHe peun: koBug 19; SARS-CoV-2; Tpomb0embonijcke Kom-
nnvKaumje; Tpombo3a
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Relationship between low vitamin D levels with
Hashimoto thyroiditis
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SUMMARY

Introduction/Objective Vitamin D not only plays a role in calcium and phosphorus metabolism, but also
has antiproliferative, prodifferentiation, anti-inflammatory and immunomodulatory effects.

The aim of this study was to investigate the association between vitamin D deficiency in individuals with
autoimmune Hashimoto’s thyroiditis.

Methods A total of 156 patients were enrolled and divided into two groups. First group included 108
patients with 25 (OH) D insufficiency, and second included 48 individuals with normal 25 (OH) D levels.
All participants underwent a detailed clinical examination, laboratory tests for thyroid function [T3,
T4, TSH, thyroid antibodies (TPO-Ab, and TG-Ab)], as well as ultrasound scanning (thyroid volume and
Doppler characteristics).

Results The patients with vitamin D insufficiency (n = 108 (69.2%)) were predominantly female and
had a higher body mass index than the patients with normal vitamin D levels. The group with vitamin D
insufficiency had statistically significantly higher TSH levels. The prevalence of positive thyroid antibod-
ies was higher in the vitamin D insufficiency group, while thyroid volume, superior thyroid artery, and
inferior thyroid arteries resistance index, as well as the prevalence of positive circular dichroism signals,
were significantly higher in the vitamin D insufficiency group. Out of the 156 subjects, 44 were diagnosed
with thyroiditis (28.2%). The mean serum level of 25 (OH) D was statistically notably lower in patients with
thyroiditis (20.23 £ 8.10 ng/mL) than in the group without thyroiditis (25.44 + 8.38 ng/mL), p < 0.001.
Conclusion There was an association between vitamin D insufficiency and hypothyroidism in subjects
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INTRODUCTION

The vitamin D group consists of several related
cholesterol-derived steroid compounds, the
most important of which are vitamins D2 and
D3. Vitamin D2 is a substituted part of vitamin
D from foods and dietary supplements, while
vitamin D3 is formed in the skin from 7-de-
hydrocholesterol under the influence of UVB
from the solar spectrum. Thus, its synthesis is
influenced by various factors such as skin pig-
mentation, lifestyle, etc. Vitamin D is synthesized
as a biologically inactive precursor and exerts
its physiological effects after two metabolic
hydroxylation reactions [1, 2].

The main roles of vitamin D are the mainte-
nance of calcium and phosphate homeostasis in
the body as well as bone metabolism (deposition
and resorption). In addition, vitamin D has been
observed to play an important role in other
diseases (autoimmune, malignancy, infectious
and cardiovascular diseases) due to its binding
to vitamin D receptor [3, 4].

Vitamin D supplementation plays a significant
role in reducing inflammatory processes and sup-
pressing the progression of autoimmune diseases
in the treatment of obesity-related diseases (such
as diabetes mellitus), in which obese people are
frequently deficient in vitamin D [5-8].

Chronic lymphocytic thyroiditis (HT) is an
autoimmune disease of the thyroid gland in
which there is a gradual deterioration of the
tissue of the gland itself. The incidence of HT
is increasing in the world. In the early stages
of thyroiditis, symptoms may be mild or even
imperceptible, so the disease often goes un-
detected. The potential health, social, and/or
economic benefits would likely be greater if
diagnosis was not delayed. Diagnosis is based
on laboratory indicators (hormone status and
presence of thyroid antibodies) [9].

The relationship between vitamin D and auto-
immune thyroid diseases has not been adequately
elucidated. Therefore, several studies have been
conducted to investigate the effects of serum
vitamin D deficiency on autoimmune thyroid
diseases and vitamin D supplementation in the
prevention and treatment of these diseases, and
conflicting results have been obtained [10, 11].

The results of some studies do not indicate
an association between serum vitamin D de-
ficiency and autoimmune thyroid disease [12,
13]. Other studies have found an association
and have shown that low serum vitamin D levels
in people with autoimmune thyroid disease
lead to elevated TSH levels as well as increased
anti-thyroid antibodies, goiter, and abnormal
function [14, 15].
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The incidence of HT is increasing worldwide, and it is
considered the most common autoimmune thyroid disease
[16]. Given the multifactorial pathogenesis, a number of
studies have been conducted linking genetic and other
factors leading to the disease. Antiproliferative and immu-
nomodulatory roles of vitamin D, as well as the presence
of vitamin D receptor in most immune cells, are thought
to play an important role in autoimmune thyroid diseases
(17, 18].

The aim of this study was to analyze the relationship
between vitamin D deficiency and thyroid function and
its morphological features, anti-thyroid antibody levels,
and the incidence of Hashimoto’s thyroiditis.

METHODS

In this cross-sectional study, 156 medical records of patients
who visited the Institute for Health Protection of Work-
ers “Medical System Belgrade” in Belgrade as part of the
annual systematic review from March 2019 to September
2020 were evaluated. The study was approved by the MSB
Ethics Committee and was in accordance with the Principles
of Good Clinical Practice and the Declaration of Helsinki.
A total of 156 patients were enrolled and divided into two
groups. First group included 108 patients (69.2%) with
25 (OH) D insufficiency (< 30 ng/ml), and second included
48 individuals (30.8%) with normal 25 (OH) D levels
(= (30 ng/ml) [4]. All participants underwent a detailed
clinical examination, laboratory tests for thyroid function,
as well as ultrasound scanning. Patients underwent test-
ing for thyroid function T3, fT4, TSH, thyroid antibodies
(TPO-ADb, and TG-Ab) and serum 25 (OH) D levels. In
addition, all patients underwent thyroid ultrasonography
to determine thyroid volume, Doppler pattern of signal
intensity, and peak systolic velocity (PSV) and resistance
index (RI) of the superior thyroid arteries (ATS) and inferior
thyroid arteries (ATI).

The study included a total of 156 patients, 44 with HT
(28.2%) and 112 without HT (71.8%), according to the
presence of thyroid antibodies. The diagnosis of 44 patients
with thyroiditis was based on TPO-Ab (> 100 mIU/L)
and / or TG -Ab positivity (> 70 mIU/L) [4]. In addition,
all subjects were divided into three groups according to
thyroid status. The first group consisted of patients with
overt hypothyroidism with serum TSH > 10 mIU/L and
fT4 < 10.04 pmol/L or patients receiving levothyroxine re-
gardless of their thyroid function status. The second group
consisted of patients with subclinical hypothyroidism in
whom serum levels of T4 were between (10-24.97 pmol/L)
and serum levels of TSH were between (4-10 mIU/L). The
third group consisted of euthyroid patients with normal
serum levels of fT4 and TSH (0.25-4.0 mIU/L).

Serum T3, fT'4 and TPO Ab, TG Ab were tested by radio-
immunoassay, while TSH were measured with a fluoroim-
munometric assay (DELFIA). Electro-chemiluminescence
binding assay (ECLIA) was used for 25 (OH) D level.

Thyroid ultrasound examinations were performed using
a Toshiba aplio XG ultrasound scanner (Canon Medical
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Systems Corporation, Otawara, Tochigi, Japan) with a
12 MHz linear transducer.

Patients with metabolic bone disease, hyperparathy-
roidism, renal and liver disease, as well as patients taking
medications that could affect vitamin D metabolism were
excluded from the study.

All statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 21.0. (IBM Corp., Armonk,
NY, USA) and MedCalc Version 11.4.2 (MedCalc Software
Ltd., Ostend, Belgium). Comparison of categorical variables
between groups was performed with the x* test. Continu-
ous variables are expressed as mean + standard deviation.
Student’s t-test and single factorial ANOVA were used to
compare continuous variables between two or more groups
when normally distributed, as well as the Kruskal-Wallis
test for ordinal data and the Mann-Whitney U test without
normal distribution. Pearson’s correlation analysis was
performed to investigate the correlation between vitamin
D and biochemical parameters. p < 0.05 was considered
statistically significant for all tests.

RESULTS

The study included a total of 156 subjects [108 females
(69.2%) and 48 males (30.8%)]. The mean age was 46.04
years, and the mean body mass index (BMI) was 26.2 kg/m?.
The mean serum level of 25 (OH) D was 23.97 ng/mL. The
prevalence of vitamin D insufficiency was 63.5% respectively.

The patients with vitamin D insufficiency (n = 108)
(69.2%) were predominantly female and had a higher
BMI than the patients with normal vitamin D levels. The
group with vitamin D insufficiency had statistically sig-
nificantly higher TSH levels. The prevalence of positive
thyroid antibodies was higher in the group with vitamin D
insufficiency. Thyroid volume determined by ultrasound
was statistically notably higher in the group with vitamin
D insufficiency, as was the prevalence of Doppler signal
positivity. The PSV of the ATS and ATT was significantly
lower, while the RI of the ATS and ATI was significantly
higher in the vitamin D insufficiency group compared
with the control group.

There were no statistically significant differences in
the concentrations of T3, fT4, TPO-Ab, TG-Ab, and age
between the group with normal and insufficient vitamin
D levels (Table 1).

Of 156 respondents, 44 (or 28.2%) had thyroiditis, while
112 (or 71.8%) did not have thyroiditis. The patients with
thyroiditis were predominantly female and had a higher
BMI. The mean serum 25 (OH) D level in patients with
thyroiditis (20.23 + 8.10 ng/ml) was statistically signifi-
cantly lower compared with the group without thyroiditis
(25.44 + 8.38 ng/ml) p < 0.001. The level of fT4 was sig-
nificantly lower in the thyroiditis group, while the con-
centrations of TSH, TPO-Ab, TG-Ab, were higher in the
thyroiditis group, which was expected. Thyroid volume was
statistically significantly higher in the thyroiditis group, as
was the prevalence of Doppler signal positivity. The PSV
of ATS and ATI, as well as the RI of ATS and ATT were
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statistically significantly higher in the thyroiditis group
than in the control group (Table 2, Figure 1).

Table 1. Laboratory and ultrasound characteristics of the thyroid gland
in subjects with insufficiency and normal 25 (OH) D levels

Insufficiency | Normal 25
Parameters e (O p-value
(30 ng/ml) | =(30 ng/ml)
[n=108] [n =48]
Age(years) 4595+9.89 |46.23+10.16| 0.874
Female sex (n) 85(78.7%) | 23(47.9%) | <0.001
BMI (kg/m?) 27.3+4.1 25.3+3.3 0.002
T3 (nmol/L) 1.79+£0.29 1.72 £0.56 0.431
fT4 (pmol/L) 1356 +5.74 | 1482+3.88 | 0.827
TSH (plU/ml) 4.58 +3.88 | 3.05+2.90 | 0.020
TG-Ab (IU/ml) 99.3+327.7 | 544+£107.1 0.113
41.01+

TPO-Ab (IU/ml) 32.35+87.52 118.20 0.186
%e_“’&':':,‘:it‘i’:;;g)”’ O | 37(343%) | 7(14.6%) | 002
Thyroid volume (ml) 9.97+£1.03 9.69 + 0.94 0.028
;g*;’::i‘;fﬂg ‘(’ri’)p'er 19(17.6%) | 7(146%) | 0.031
PSV ATS (cm/s) 3042+7.44 | 33.18+6.62 | 0.022
PSV ATI (cm/s) 31.58£6.93 | 32.84+6.21 0.045
RI'ATS (mean + SD) 0.673+£0.05 | 0.612+£0.06 | 0.002
RI ATl (mean + SD) 0.702+0.07 | 0.643 £0.06 | 0.005

25 (OH)D - 25 hydroxyvitamin D; BMI - body mass index; T3 —
triiodothyronine; T4 —thyroxine; fT4 - free thyroxine; TSH - thyroid-stimulating
hormone; TG-Ab - thyroglobulin antibody; TPO-Ab - thyroid-peroxidase
antibody; PSV ATS - peak systolic velocity-arteria thyreoidea superior; PSV ATl -
peak systolic velocity arteria thyreoidea inferior; Rl ATS - resistant index arteria
thyreoidea superior; Rl ATI - resistant index arteria thyreoidea inferior

Table 2. Laboratory and ultrasound characteristics of the thyroid gland
in subjects with and without thyroiditis

- s Without

Parameters W'thntiy:&'dltls thyroiditis p-value
n=112

Age (years) 46.29 +9.40 4594 +10.19 0.840
Female sex (n) 35(79.5%) 73 (65.2%) | <0.001
BMI (kg/mz) 27.8+3.5 243+24 0.001
25 (OH)D (ng/ml) 20.23+8.10 | 25.44+8.38 | <0.001
T3 (nmol/L) 1.81+£0.32 1.76 £ 0.41 0.509
fT4 (pmol/L) 11.78 £ 6.23 14.79 £ 4.58 0.025
TSH (pIU/ml) 6.41+4 3.20+3.01 | <0.001
TG-Ab (U/ml) Ty | 15.69£17.21 | <0.001
TPO-Ab (IU/ml) 111.60£159.96 | 443452 < 0.001
Thyroid volume (ml) 10.10 + 1.02 9.65 +0.93 0.016
;;er“’;'ir;i?t%fi 3‘:2)" ler | 19 43.2%) 7(62%) | <0.001
PSV ATS (cm/s) 35.33+8.21 30.15+7.25 0.001
PSV ATI (cm/s) 36.29 £9.42 33.58 £ 8.69 0.02
RI ATS (mean £ SD) 0.828 £ 0.06 0.698 £ 0.06 0.001
RI ATl (mean £ SD) 0.794 + 0.06 0.685 + 0.05 0.001

25 (OH)D - 25 hydroxyvitamin D; BMI - body mass index; T3 —
triiodothyronine; T4 - thyroxine; fT4 - free thyroxine; TSH - thyroid-
stimulating hormone; TG-Ab - thyroglobulin antibody; TPO-Ab - thyroid-
peroxidase antibody; PSV ATS - peak systolic velocity- arteria thyreoidea
superior; PSV ATI - peak systolic velocity arteria thyreoidea inferior; Rl ATS
- resistant index arteria thyreoidea superior; Rl ATI - resistant index arteria
thyreoidea inferior
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Figure 1. Concentrations of 25 (OH) D in subjects with and without
thyroiditis;

*titer 25 (OH) D (ng/ml)

In terms of thyroid function, all subjects were divided
into three groups. The first group consisted of patients with
overt hypothyroidism, in whom serum levels of TSH > were
10 mIU/L and fT4 < were 10.04 pmol/L, or patients who
received levothyroxine regardless of the status of thyroid
function [40 patients (25.6%)]. The second group consisted
of patients with subclinical hypothyroidism, in whom
serum fT'4 levels ranged from 10 to 24.97 pmol/L, and
elevated serum TSH levels of 4-10 mIU/L (13 patients
(8.3%)). The third group consisted of euthyroid subjects
with normal serum fT4 and TSH levels (0.25-4 mIU/L)
(103 subjects (66%)).

There was a statistically significant difference in 25 (OH) D
levels between the group of euthyroid subjects (25.11 ng/ml)
and the group with overt hypothyroidism (21.07 ng/ml)
(p = 0.04). There was no statistically significant difference
in the 25 (OH) D level between the group of euthyroid and
subclinical hypothyroid patients (23.85 ng/ml) and between
the subclinical hypothyroid patients and the patients with
overt hypothyroidism (Table 3).

The mean thyroid volume was statistically significantly
higher in the group of patients with overt hypothyroidism
than in euthyroid patients, while the prevalence of Doppler
signal positivity was higher in the groups with subclini-
cal and overt hypothyroidism than in euthyroid patients.
(Table 3, Figure 2)

Serum 25 (OH) D concentrations were significantly
negatively correlated with serum TSH levels (r = - 0.284,
p <0.001), and BMI (r = - 0.228, p = 0.01), suggesting that
lower 25 (OH) D concentration values were associated with
subclinical, or overt hypothyroidism, as well as with obese
people (Tables 1 and 3).

DISCUSSION

In this study, the vitamin D insufficiency group was pre-
dominantly female, with higher BMI, higher TSH levels. The
25 (OH) D level was significantly lower in the group with

HT and in subjects with overt hypothyroidism compared
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Table 3. Biochemical and ultrasound characteristics of the thyroid gland in subjects with

different hormonal status

a positive correlation between vitamin D
and TPO-Ab levels in men, which is not

Parameters 25(OH)D |~ Thyroid | Prevalence of Doppler| ., gistent with our results [23].

(ng/ml)" | volume (ml) signal positivity (n) R o
Euthyroid status (n = 103) 25.11* 9.62* 11 (10.7%)* In our study, we obtained significantly
Subclinical hypothyroidism (n=13) | 23.85 10.02 4(30.8%) higher TSH levels in the vitamin D insuf-
Overt hypothyroidism (n = 40) 21.07* | 1009* 11(27.5%) ficiency group compared to the group with
*p-value 004 0.04 001 normal vitamin D level (TSH = 4.58 + 3.88

25 (OH)D - 25 hydroxyvitamin D;
'mean serum 25 (OH)D levels (ng/ml);
2ultrasound mean thyroid volume values

100
90
80
70
60 -
% 50
40
30
20
10

Hormonal status

M Overt hypothyroidism

I Subclinical hypothyroidism
B Euthyroid status

0
Normal DS Amplified DS

Doppler signal

Figure 2. Doppler signal at different thyroid hormonal status

with the euthyroid subjects. We also obtained a higher
prevalence of positivity of TPO-Ab and TG-Ab in the
group with vitamin D insufficiency (p = 0.02), while the
concentrations of TG-Ab and TPO-Ab showed no signifi-
cant difference between the group with insufficiency and
normal vitamin D levels. Some studies showed a negative
correlation between vitamin D levels and TG -Ab concen-
trations in female subjects with HT, suggesting that vitamin
D deficiency is higher in women with HT than in men,
which is consistent with our findings [17, 19].

One of the first researchers to find an association between
vitamin D and autoimmune thyroid disease was Kivity
[20], and then further studies were conducted showing
this association. Kivity et al. [20] showed that vitamin D
deficiency was higher in respondents with HT than in those
without HT. They also showed that vitamin D insufficiency
correlated with the presence of thyroid antibodies. Some
studies also show a negative correlation between the levels
of TPO-Ab and TG-Ab and vitamin D insufficiency. In
our study there was no statistically significant difference
between thyroid antibodies titer and 25 (OH) D levels (TG
Abp = 0.113; TPO Ab p = 0.186) [21, 22].

Although we did not obtain a statistically significant
difference between thyroid antibodies titer and 25 (OH)
D levels, the prevalence of thyroid antibody positivity was
higher in the vitamin D insufficiency group (p = 0.02), as
in a study by Kim [4].

However, in the study by Yasmeh et al. [23], the results
were different. They showed the association of normal and
higher vitamin D levels in women with autoimmune thyroid
disease compared to the control group. They also showed

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):296-301

vs. TSH = 3.05 + 2.90; p = 0.02), which is
in agreement with the results of Chao et al.
[15] and Sulejmanovic et al. [19].

The association between vitamin D insufficiency and HT
has been demonstrated in many studies, but few indicate a
higher prevalence of vitamin D deficiency in HT patients
with overt hypothyroidism compared to subclinical hypo-
thyroidism and euthyroid individuals [4, 24]. In our study,
we found no statistically significant difference in vitamin D
levels between overt hypothyroidism and subclinical hypo-
thyroidism, but it existed between overt hypothyroidism and
euthyroid individuals (p = 0.04), which is consistent with
the study of Kim [4], which showed a statistically significant
difference in vitamin D levels between overt hypothyroidism
and euthyroid and subclinical hypothyroidism. It showed
that patients with overt hypothyroidism and HT had lower
vitamin D levels than patients without HT [4].

In contrast to these findings, some investigators found
no association between vitamin D insufficiency and au-
toimmune thyroid disease and concluded that vitamin
D insufficiency is not associated with the early stages of
autoimmunity [13, 25].

It is not yet known whether vitamin D deficiency is a
cause or a consequence of HT. Botelho et al. [26] showed
that vitamin D levels were similar in patients with HT and
without HT, and lower T4 levels were considered a predic-
tor of vitamin D deficiency for HT. In our study, we also
showed lower T4 levels in the vitamin D deficient group,
but with no statistically significant difference (p = 0.827).
Thyroid hormone levels play an important role in maintain-
ing normal vitamin D levels. A positive correlation of fT'4
with vitamin D suggests that levothyroxine substitution in
HT is important for maintaining normal vitamin D levels
and preventing serum insufficiency and deficiency [26].
Some studies also suggest that vitamin D supplementation
lowers concentrations of TG-Ab and TPO-ADb, as well as
TSH levels, especially in women with HT, who receive
levothyroxine replacement therapy and have low serum
vitamin D levels [24, 27].

In our study, we determined statistically significant dif-
ferences in BMI in individuals with vitamin D insufficiency
(p = 0.002, and in the group with thyroiditis p = 0.001).
BMI was significantly higher in the group with vitamin D
insufficiency than in the control group. In the study by De
Pergola et al. [28] they pointed out the negative correlation
between vitamin D and BMI and suggested that all obese
people with vitamin D insufficiency should be screened
for TPO-Ab and TG-Ab. Obese people with HT should
also have their vitamin D levels checked [28].

Prolonged thyroiditis leads to increased vascularization
of the parenchyma, formation of fibrous septa in the lobes,
and a gradual decrease in thyroid volume [4, 12]. In our
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study, patients with vitamin D insufficiency had lower
flow rates and higher RI by ATS and ATI compared to the
group with sufficient vitamin D.

Nalbant et al. [29] showed that the PSV of ATS and ATI
was significantly higher in the group with sufficient vitamin
D level than in the group with vitamin D insufficiency.
There is a negative correlation between RI and vitamin D
insufficiency, which is consistent with our results. They
concluded that vitamin D deficiency leads to decreased
blood supply to the thyroid gland as well as increased
microvascular resistance in patients with HT [29].

In our study, the prevalence of circular dichroism posi-
tivity as well as thyroid volume is significantly higher
in HT patients with vitamin D insufficiency. El Rawi et
al. [30] compared ultrasound parameters of the thyroid
gland in patients with HT and vitamin D insufficiency.
They showed that vitamin D levels were lower in patients
with HT with overt hypothyroidism and were inversely
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thyroid volume. Low vitamin D levels are associated with
increased vascularization, which is consistent with the
results we obtained [30].

CONCLUSION

This study demonstrated a correlation between vitamin
D insufficiency and hypothyroidism and an association
with a positive prevalence of increased vascularization and
greater thyroid volume in individuals with Hashimoto’s
thyroiditis. Further randomized controlled trials are needed
to determine whether a causal relationship exists and to
investigate the potential use of vitamin D in the treatment
of autoimmune thyroid disease.
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MoBe3aHocT HMBOA BUTaMMHA D ca XawmmMoToBUM TUpEeonaguTnucom

Carba lawwmh', Corba Cmusbunh', 3B8e3ganH Munanosuh', Munow lawwnh', Cnahana Wnuh?, iBax borocasmesuh’,

Mwpjana JejaHosuh', BojkaH Hectoposuh', Tamapa Matuh'

'YHuBep3utet y MpuiwTnHn — KocoBcka Mutposuua, MeguunHcki dakyntet, Kococka Mutposuua, Cpbuja;

23aB0f 3a 3APABCTBEHY 3alTUTY pagHuKa,,MCB’, beorpag, Cpbuja

CAMETAK

YBop/Unm Ocvm ynore ButamviHa D y MeTabonuamy Kanuujyma
n ocdopa, oH ocTBapyje 1 aHTUNponundepaTnBHe, andepeH-
umnjanHe, aHTUMHbNAMATOPHE 1 UMyHOMOgYNaToOpHe edeKTe.
Linsb oBe cTyauje je 6vo fa ce ncnuTa noBe3aHoCT MHCyGuULm-
jeHumje BuTammnHa D Kof, 0c06a ca ayToMMyHIM XaliMOTOBUM
TUPEOUANTUNCOM.

Mertoge VcnutBaHo je 156 6onecHnKa nofesbeHyx y ABe rpy-
ne. MpBy rpyny ynHuno je 108 6onecHrKa ca UHCyGprUmMjeHLm-
jom 25 (OH) D, a gpyry 48 ocoba ca HOpMaJIHUM HUBOOM 25
(OH) D. CBy ncnuTaHmum Cy NOABPrHY TV AeTa/bHOM KIMHNUYKOM
npernegy, 1abopaTopmjcknm TecToBMMa dYHKLMje WTnTacTe
xne3ge [T3, fT4, TSH, TupongHa aHTuTena (TPO-At, i TG-At)], Kao
1 YNTPa3ByYHOM CKeHMpatby (3anpeMuHa LUTUTacTe xe3ge 1
KapaKkTepucTuke [lonnepose AnjarHoCcTuKe).

PesynTtaTtu cnutanmumy ca nHcyprumjeHumjom ButaMmmHa D
[n =108 (69,2%)] 61nun Cy NPETEXHO XKEHCKOT NoJia U MManu
Cy BULLIV UHAEKC TeNleCHe Mace ofj OHKX Ca HOPMaHNM H/BOOM
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BuTammHa D. Tpyna ca HcydumumjeHumjom ButammnHa D nmana je
CTaTUCTMNYKIM 3Ha4ajHO BULLIK HMBO TSH. MpeBaneHuuja No3nTyB-
HOCTM ayToaHTUTENa Ha WTUTaCTy »ne3gy je 6una seha y rpynu
ca VHcybuLmjeHLmjom BTaMyHa D, BOK Cy BONYMEHM LUTUTaCTe
Xnespae, MHAEKCY OTMNopa roptbe TMPOUAHE apTepuje 1 Aokbe
TUPOWAHE apTepyje, Kao ¥ NpeBaeHLe NO3NTUBHOCTY CUTHana
LMPKyNapHOT AXXPon3ma, 6unm cTaTUCTUYKM 3HayajHo Behuny
rpynu ca nHcyduupmjeHumjom sutamvHa D. Mehy 156 ncnmtaHum-
Ka, VX 44 je uMano avjarHo3y Tpeongutica (28,2%). Cpearou
HmBoM cepymcKux 25 (OH) D kop 6onecHmKa ca TMpeongmnTyi-
com (20,23 + 8,10 ng/ml) 6unw cy CTaTUCTAYKM 3HAUAJHO HUXM
y ofHocy Ha rpyny 6e3 TupeovanTuca (25,44 + 8,38 ng/ml),
p <0,001.

3aksbyuak [locTtojana je nosesaHocT nmehy nHcyduumjeHLje
BUTaMVHa D 1 xunoTtupeounarama Kog ocoba ca XalummoToBrM
TYPOUAUTICOM.

KmbyuHe peun: ButamuH D; nHcyoduumjeHumja; XalwmmoTos
TYPEeonANTIC
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SUMMARY

Introduction/Objective The objective of the paper is an analysis of clinical outcomes of non-surgical
conservative and operative management of patients with posterior acetabular wall fractures.
Methods We investigated 88 fractures of the acetabular joint, 31 of which were treated surgically and
57 non-surgically. Only screws or reconstruction plates and screws were used for surgical treatment and
traction in patients who underwent nonsurgical treatment. The study period lasted at least three years.
The measures used to assess the outcome of operative, surgical and non-operative, conservative approach
were Merle d’Aubigné modified score, Harris hip score, and Matta'’s radiometric criteria.

Results Matta'’s evaluation criteria showed an excellent score of 40.4% in conservatively treated patients;
19.4% in patients who underwent surgery; a good score of 49.1% in conservatively treated patients; and
48.4% in patients who underwent surgery. Comparation between two patient groups differently treated,
by Merle d’Aubigné tool, showed excellent results for 56.1% conservatively treated patients and 25.8%
in those patients who underwent surgery, and good results in 29.8% conservatively treated patients and
38.7% in patients who underwent surgery. Harris hip score (excellent results were showed in 54.4% for
non-operative-treated patients) also showed statistical significance, p < 0.005.

Conclusion Proper diagnostics and a proper definitive diagnosis can help avoid surgical treatment if the
fracture cannot be treated surgically, making the postoperative period more comfortable for the patient.
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INTRODUCTION

Acetabular fractures have always been difficult
for orthopedic surgeons to treat, as many post-
operative complications may occur. Fractures
of the posterior wall of the acetabulum are the
most common among acetabular fractures and
instability of the hip itself may depend on the
size of a fragment. Standard protocol implies,
after non-operative or operative treatment, im-
mobilization for an average of at least 12 weeks
[1, 2, 3]. In a situation of acetabular fracture
with hip luxation and the absence of luxated
fracture fragments, closed reposition could be
managed, followed by traction during the next
two months for acetabular relief [4]. Operative
treatment includes reposition of the fragments
with osteosynthesis by screws and plate [5, 6].
The most common approach used in operative
treatment is Kocher-Langenbeck approach. Post-
operatively, physical therapy is recommended.
After operative treatment, it is recommended to
avoid the loading of the injured hip at least up to
12 weeks [7]. Varying results by different authors
have been published about the outcomes in the
case of operative treatment. Closed reduction in
short-term anesthesia can be made in the case
of acetabular fracture with dislocation of the
joint, and the absence of displacement of bone

fragments, followed by application of traction
up to two months for acetabular relief [4]. In
the case of operative treatment that includes
repositioning of fragments, their osteosynthesis
with screw or plate with screws, the most com-
monly used is the Kocher-Langenbeck approach.
More papers present operative treatment as
a better solution than the non-operative one
[8-11]. When the remaining intact part of the
acetabulum is sufficient to keep the femoral
head in a normal position with the roof of the
acetabulum, non-operative treatment is indi-
cated. There is no standard protocol regarding
the use of solely screws or screws with plates in
operative treatment [5, 6]. Most of the clinicians
use the Harris hip score (HHS) and the Merle
d’Aubigné and Postel method in the assessments
of functional results [12].

Opverall rise in high-energy trauma has re-
sulted in an increase in acetabular fractures
in Serbia.

The aim of this retrospective study was to
analyze and correlate functional results and
scores of non-operative, conservative manage-
ment of patients with fractures of posterior
acetabular wall with operative management
of fractures of posterior acetabular wall, at the
Orthopaedic Department of the University
Clinical Centre of Serbia.
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METHODS

Our investigation included 81 patients with posterior wall
acetabular fractures out of which 31 underwent operative
treatment at the Orthopaedic Department Emergency
Centre, University Clinical Centre of Serbia, Belgrade,
Serbia. Conservative, non-operative management took 57
patients. The study was approved by the Ethics Committee
of the University Clinical Centre of Serbia, Belgrade, Serbia
(approval number 29/V-15).

The inclusion criteria for both groups of this study
were as follows:

1. Injury of the posterior wall of the acetabulum;

2. Follow-up of at least three years;

3. No other surgical interventions on the injured hip.

Exclusion criteria for both examined groups were as
follows:

1. Inadequate patient’s history;

2. Insufficient follow-up period of the patient;

3. Patients who were treated in other hospitals.

The inclusion criteria for operative group of this study
were as follows:

1. Unstable hip joint after repositions;

2. Fragment dislocation bigger than 3 mm;

3. Not a demanding patient, with no high expectations.

All of the patients were evaluated with three-dimensional
computed tomography (CT) besides conventional, golden
standard, X-ray examination, in order to define the type
of fracture, bone fragment size, fragment quantity, and
dislocation severity.

After patients’ physical condition was determined as
stable, those indicated for operative treatment underwent
operative treatment. Closed reduction of the hip disloca-
tion was performed under general anesthesia. Hip was
flexed to 90°, then rotated internally for 20°, and, finally,
maximally adducted in order to establish stability. One of
the indications for surgery was re-dislocated hip fracture
when more than 50°. We used Kocher-Langenbeck ex-
posure with special attention to the sciatic nerve, which
we preserved and protected from possible injuries. There
were two types of fixations that we used. First, we used
multiple screws in the case of comminute fractures, with
a bone fragment large enough to accommodate at least
two screws. In that case, the main fracture was on the
superior-posterior side of the acetabulum. Secondly, we used
reconstruction plating in cases of very severe comminute
fracture, in which case the main fracture was determined
at the middle-inferior side of the acetabulum. The X-ray
established the reposition of the fragments and reduction
after the operative procedure was done. The immobilization
period was four weeks. Partial weight-bearing was sug-
gested afterwards, with a recommendation for a gradual
progression to total-body weight-bearing 12 weeks after
surgery was performed.

Those patients who were not indicated to be treated
operatively stayed at the hospital for a short follow-up
and additional diagnostics. Those who did not have hip
luxation were discharged from the hospital. Traction was
also used as a non-operative treatment.
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Modified Merle d’Aubigné and Postel method, HHS,
and radiological grading criteria by Matta were the tools
that we used to analyze and estimate hip function during
regular medical check-ups. Modified Merle dAubigné and
Postel method include verification of different ranges of
movement manifested and scored as the percentage nor-
mal hip score, measured by evaluating the total range of
the movements (flexion—extension, abduction, adduction,
external rotation, and internal rotation for the injured hip)
in degrees, divided by the total score of the normal, healthy
hip. The overall clinical score is formed as a sum of pain
values, walking, and range of movements. Post-operative
follow-up is very often evaluated by HHS, referring to
greater dysfunction if the score is higher (total score of 70
- poor results, 70-80 — good, moderate results, 90-100 is
an excellent result in postoperative follow-up).

RESULTS

In the group of operatively treated patients, there were
28 male (90.3%) and three female (9.7%) patients. In the
group of non-operatively treated patients, there were 51
male (89.5%) and six female (10.5%) patients.

Core mechanism of the injury was traffic accident and
the percentage was 56.8%. The left hip was injured in 46
patients (52.3%), and associated hip luxation was present
in 77 patients (87.5%). There was also associated injury to
another system observed. Conjoint injuries were present in
two cases (2.3%), who had sciatic injury, eight (9.1%) had
head injury, and seven (8%) had chest injury. Fragment
displacement of less than 3 mm, which was evaluated by
preoperative CT, was seen in 51.1% of patients, and more
than 3 mm in 48.9% of patients. Fractures were fixed with
screws alone in 21 patients (23.9%), and with screws and
plates in 10 patients (11.4%) (Table 1).

Table 1. Comparing the type of treatment with other parameters

Type of treatment vs. p

Sex 0.900
Injury 0.037
Hip 0.422
Conjoint with hip luxation 0.001
Other conjoint 0.503
Type of injury 0.125
Early complications 0.213
CT/RTG post-operative evaluation 0.000
Late complications 0.096
Ossification 0.008
Traction 0.967
Matti 0.049
Merle d’Aubigné - Postel score 0.023
Harris hip score 0.030

Post-operative CT showed anatomical reposition in 48
patients (54.5%), fragments luxation less than 3 mm in
34 patients (38.6%), and more than 3 mm in six patients
(6.8%). Avascular necrosis as a post-operative complication
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was observed in four patients (4.5%), and post-traumatic
arthrosis in 84 patients (95.5%). Ossification was found in 54
patients (61.4%). Results of different treatment approaches
were estimated by different specific tools very sensitive to
this orthopedic pathology. If we analyze Merle dAubigné
values, the percentage results were 45.5% (excellent), 33%
(good), 11.4% (fair), and 10.2% (poor). Observing and
estimating HHS, the results were 44.3% (excellent), 34.1%
(good), 11.4% (fair), and 10.2% (poor). The Matta grading
scale percentage of excellent, good, fair, and poor was 33%,
48.9%, 9.1%, and 9.1%, respectively (Table 2).

Table 2. Level of efficiency of different treatments used by three scales

Type of treatment | Good % | Poor% | Total % T;_ScaTS:
Operatively 67.7 223 100 Matta2
Non-operatively 89.5 10.5 100 0.012
Operatively 64.5 355 100 Merle2
Non-operatively 86 14 100 0.019
Operatively 64.5 355 100 Harris2
Non-operatively 86 14 100 0.019

On comparing the methods of treatment of the opera-
tive and the non-operative groups of patients, we found
statistical significance of p = 0.037.

Statistical significance was shown when a comparison
was made between the operative and the non-operative
groups of patients in relation to the methods of treatment
and conjointment with the hip luxation (p = 0.001) (Table 2).

Statistical significance was also shown when using
Pearson’s x*-compared methods of treatment and level of
ossification (p = 0.008).

Our results showed excellent scores of 40.4% in the group
of conservatively treated, non-operative patients, and 19.4%
in the group of patients who were treated operatively, refer-
ring to Matta values analysis. Good results were estimated
at 49.1% for the conservatively managed group of patients
and at 48.4% for the patients who underwent surgery. In
analysis of modified Merle d’Aubigné scores, statistical
parameters that manifested significance (p < 0.005) were
excellent results in 56.1% of the conservatively treated and in
25.8% of those who underwent surgery. We found statistical
significance in results of HHS; there were excellent results
of 54.4% for non-operatively treated patients. Pearson’s x>
showed statistical significance for the association methods
of treatment and Matta radiographic grading (p = 0.012).

Table 3. Receiver operating characteristic curve results for the duration
of not supporting the injured leg after the surgery

Test result variable(s) | Duration of not supporting

Asymptotic 95% P/N ratio
Asymptotic confidence interval
Area i
sig. Cut-off
Lower bound | Upper bound .
point

0.767 0.000 0.662 0.872 63 days

Using the receiver operating characteristic (ROC) curve,
we found high statistical significance for the duration of
not supporting the injured leg after the surgery (p = 0.000).

‘ DOI: https://doi.org/10.2298/SARH221214039S
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Figure 1. Sensitivity and specificity for the treatment and duration
of support

The cut-off point was 63 days given by the P/N ratio (Table
3) and area under the ROC curve is 0.767 (95% confidence
interval: 0.662, 0.872).

High sensitivity and specificity were shown using the
ROC curve for the treatment and duration of support to
the injured leg after the surgery (Figure 1).

DISCUSSION

Acetabular fractures present a complex situation in which
operative treatment is recommended unless the medical
indication for nonoperative, conservative treatment is met
and if it is not, the final decision depends on the patients’
comorbidities and their expectations after treatment. There
is also one more variable in this equation related to medical
technical support and the surgeon’s experience according
to which the decision is going to be made. In each way
chosen, the treatment should be based on early mobilization
in order to avoid postoperative complications. Acetabu-
lar fractures generally remain an enigma for orthopedic
surgeons, especially for those coming from developing
countries. The posterior wall of the acetabulum presents
very specific anatomical substrate and its fractures and clas-
sification can be very difficult to observe, partially due to
poor technical support [13]. Previous investigations showed
that even when a satisfying management of the posterior
acetabular wall fractures was performed, not all of them
presented efficient clinical and functional result [13, 14].
The emphasis of this result was osteonecrosis manifestation
and difficulties in managing the reconstruction of heavy
comminated fractures [14, 15, 16]. Our research focused
on the analysis of conservative-treatment results and cor-
relate them to operative-treatment results. According to our
results analysis, in the case of Matta radiographic grading,
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we had 81.9% good-to-excellent clinical result when the
patients were conservatively treated, in the case of HHS we
had 78.4%, and in the case of Merle dAubigné we had 75.5%
good-to-excellent clinical results [17]. Results of clinical
investigation performed by Matta et al. [18] showed poor
results, and only 15 patients had good-to-excellent results.
Possible causes were irregular congruence of articulation
surfaces, patient’s age and injury to the femoral neurovas-
cular bundle. Previous studies suggest that postoperative
outcomes were better in younger- than in older-age patients,
as they had greater percentage of postoperative complica-
tions and therefore physical therapy went poorly. Moreover,
adjacent conditions such as obesity, diabetes, and heart
disease present important risk factors that may predispose
the direction of postoperative follow-up. Present adjacent
arthritis presents a condition which leads to non-satisfying
overall functional results if the operative technique includes
internal fixation. The mental status of the patient is of
great importance as it may impact the determination to
be activated physically and a will to overcome bad painful
periods of the postoperative period.

The follow-up period was not less than three years and
included contacts with the patients through regular medi-
cal controls and check-ups. Patients followed for less than
three years with a poor clinical result were not excluded
from the study.

As previously mentioned, there are many factors that
make a great impact on treatment plan of posterior wall ac-
etabular fractures, such as medical equipment and technical
support, which is always lacking, especially in developing
countries. We might consider the above mentioned as a
limitation of our study. Anatomical reposition can be a
very demanding and important predicting factor related
to postoperative outcomes. Previous experimental studies
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showed that proper anatomical reposition with internal
fixation does not intentionally improve posterior acetabular
wall fracture specifically. Our study results analysis sup-
port previous study conclusions of great importance of
anatomically correct reposition in a fast overall restitution
of a patient’s health. Time management is of great impor-
tance if we want satisfying clinical results; therefore, less
than 12 hours from the initial differential diagnosis would
be borderline time to start a specific treatment [19, 20, 21].

Clinically excellent or very good functional results of
fracture treatment generally remain stable over time, but
when arthritis is present, the results which were satisfying
may decrease or deteriorate [22]. Previous investigations
defined core risk factors for disappointing results regard-
less of the treatment going in the non-operative or the
operative direction. These factors were postponement of
more than 12 hours before the reduction of a hip frag-
ment dislocation, age of 55 years and older, femoral head
osteonecrosis, and intra-articular comminution [22, 23, 24].
Femoral head osteonecrosis is not present as a complication
in every patient if a delayed reduction management of a
hip dislocation is done, or if an early reduction does not
induce its presentation. Previous evidence points to the
fact that any unnecessary delay of treatment of any kind
should be evaded.

CONCLUSION

Our study suggests that non-operative treatment with early
movement activation, weight-bearing, may avoid serious
complications that can be related to surgical management.
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CAXETAK

Yeoa/Lusm Linb paga je npoueHa ncxopa HeonepatnBHO U
ornepaTrBHO fleYeHnx 6oNnecHNKa ca MPenoMIMa 3afHer 3uaa
auetabynyma.

Mertoge MpoLereHo je yKynHo 88 npenoma aLeTabynyma, 31
onepaTuBHO 1 57 HeoNepaTNBHO JIeUeHUX. Y onepaTuBHOM jle-
yerby KopyLwheHn cy nnm camo WpadoBy NAV PEKOHCTPYKTUBHE
nnoye n wpadosu. Tpakuuja Kao meTofa KopuwheHa je Kog
6051ecHMKa Koju Cy neyeHn HeonepaTreHo. Mepuog npaherba
je 6ro Hajmarbe Tpu rogrHe. IHcTpymeHTr KopuwwheHu 3a npo-
LieHy 1CX0/a OnepaTyBHOT 1 HeonepaTUBHOT Neyetba by cy
mogudrKosaHu ckop Mepn g'O6urse (Merle d’Aubigne), Xapu-
COB CKOP KyKa 1 PaavosIoLLK/ KpUTEPUjyMU 33 OLiebMBatbe
no Matu (Matta).

Pesyntatn Vimanu cMo CTaTUCTUYKY 3HayajHOCT p < 0,005 1
oannyHe pesyntate ca 40,4% y HeonepaTnBHOj rpynu 1 19,4%
y onepaTtuBHoj rpynu 6onecHnka kopuctehn Mata eBanyauujy;

DOI: https://doi.org/10.2298/SARH221214039S

[obpe pesyntate ca 49,1% 3a HeonepaTtuBHy rpyny n 48,4%
3a onepatuBHy rpyny. Momohy MoandrKoBaHOr MHCTPYMEHTa
Mepn [I'o6butbe nopehetbe fiBe rpyne, HeonepaTyBHE 1 one-
paTMBHe, NOKas3aso je ognnyHe pesynrarte: 56,1% 3a Heone-
paTUBHO neyeHe 6onecHuKe 1 25,8% 3a onepaTrBHO JleYeHe
6onecHvike. [lobpw pesyntatu cy 6unu Kog 29,8% HeonepaTts-
HUX 1 Kop 38,7% onepaTMBHO NeyeHux bonecHrKa. Kaga cvo
MoBe3au HeonepaTyBHE 1 onepaTrBHE BoNecHKe, NPOHaLLN
CMO CTaTUCTMYKY 3HayajHocT p < 0,005 y cnyuajy Xapucosor
CKOpa KyKa; OANMYHN pe3ynTaTu cy 6munu kog 54,4% Heonepa-
TVBHO NleyeHnx 6onecHumKa.

3ak/byuak AfeKBaTHY AMjarHOCTVKY M TaUHy KOHauHy Auja-
rHO3y Tpeba NoCcTaBUTU Ha HauVH a ce n3berHe onepaTmBHO
neyerbe YKONMNKO Ce MPesioM MOXe NIeUnTV HeonepaTuBHO.

KJ'by'-lHe peun: aueTa6ynyM; npenom; HeonepaTnBHO Nleverbe;
onepatnBHO nevyeme
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SUMMARY

Introduction/Objective Diabetic macular oedema is the accumulation of fluid in the macular tissue
leading to its thickening. The aim of the study was to evaluate the efficacy of concentrated triamcino-
lone acetonide 10 mg /0.1 ml injection into the suprachoroidal space in patients with diabetic macular
oedema and decreased visual acuity.

Methods In 12 eyes with diabetic macular oedema, without any prior treatment, using a small-diameter
26G needle, an injection of 10 mg / 0.1 ml triamcinolone acetonide was applied into the suprachoroidal
space in the superotemporal quadrant of the eye 4 mm from the limbus. Prior to the injection, as well
as one, threg, six, nine, and 12 months after the injection, visual acuity and intraocular pressure were
measured, and central subfield thickness was recorded using optical coherence tomography.

Results After one, three, six, and nine post-injection months there was a statistically significant reduction
in central subfield thickness (315.92 um, 257.66 um, 281.08 um and 295.51 pum, respectively) compared
to the baseline of 447.67 um. At the end of the 12th month an increase in central subfield thickness was
observed again (392.16 pm). Visual acuity improved significantly from the baseline (0.32) during the first
three months (0.61) and remained stable until the end of the nineth month (0.51), but at the end of 12
months it decreased again (0.39). No significant intraocular pressure elevation and cataract development
were observed in either eye during the entire follow-up period.

Conclusion A single dose of 10 mg /0.1 ml triamcinolone acetonide injected in suprachoroidal space
can significantly stabilize diabetic macular oedema and maintain satisfactory visual acuity for up to

nine months.

Keywords: diabetic macular oedema; triamcinolone acetonide; suprachoroidal injection

INTRODUCTION

In patients with diabetes mellitus, especially
in type 2, the visual loss is mainly caused by
the development of diabetic macular oedema
(DMO). Nowadays, anti-vascular endothelial
growth factor (anti-VEGF) agents, intravit-
really applied, are the most effective treatment
for DMO, especially for the eyes in which the
central part of the macula is affected by oedema
[1]. The time-limited effect of these drugs, the
need for frequent repeated intravitreal injec-
tions, as well as possible adverse events related
to the intravitreal application itself make it
difficult to maintain such treatment for a long
period of time.

Numerous inflammatory mediators have
been implemented in the development of
diabetic retinopathy, so it can be considered
a form of chronic inflammation [2]. For this
reason, corticosteroids are important drugs for
the treatment of DMO patients, but mostly as
a second-line option. Intravitreal injection of
triamcinolone acetonide (TA) has been shown
to be very effective in reducing DMO and im-
proving visual acuity (VA); however, its use

has also been associated with frequent adverse
ocular effects, such as the increased intraocular
pressure (IOP) and cataract progression [3, 4].

In order to achieve higher therapeutic doses
in the target layers of the eye, i.e., in the retina,
retinal pigment epithelium, and choriocapil-
laris, administration of drugs in the supracho-
roidal space (SCS) may represent a new path of
their application. The SCS is a virtual potential
space between the choroid and sclera that may
expand and become real in various pathological
conditions such as suprachoroidal hemorrhage,
choroidal detachment, and uveal effusion syn-
drome, but also by applying therapeutic fluids
or suspensions to it. The animal studies have
shown that SCS expansion is volume-depen-
dent; larger volumes lead to greater expansion
of this space. Also, these studies have shown
that this space can receive up to 1 ml of fluid,
which is a much larger volume than the volume
needed to achieve the therapeutic level of com-
mon drugs that are used for the treatment of
retinal diseases [5].

Suprachoroidal injection of TA represents
a relatively new approach for the treatment of
various retinal diseases. Numerous pre-clinical
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and clinical trials have confirmed the high efficacy of TA
used in this way in the treatment of DMO and macular
oedema in retinal vein occlusion and noninfectious uveitis
[6-9]. It has been noted that the concentration of TA in the
posterior eye tissues is 10 times higher than in the anterior
segment of the eye, so the occurrence of side effects such
as cataracts and IOP elevation is significantly lower [10].
Pharmacokinetic studies have confirmed a longer duration
of activity of TA applied in this way to macular oedema
and a longer stabilization of VA, which requires their less
frequent application.

The SCS injection can be performed by using the stan-
dard small-gauge needles (26G, 27G) or specially designed
micro needles (30G) and in both cases these needles pen-
etrate through the sclera only 1 mm in length reaching
the SCS [11]. In that way, the risk of injury to intraocular
structures, retinal tear, retinal detachment, vitreous hemor-
rhage, and endophthalmitis, is much lower compared to
intravitreal injections since the needle does not penetrate
through the retina and vitreous cavity.

So far, several studies have mainly examined the efficacy
and safety of suprachoroidal application of 4 mg / 0.1 ml
TA in the treatment of DMO [9]. Our study evaluated the
efficacy and length of therapeutic effect of concentrated
10 mg / 0.1 ml TA injected into the SCS on DMO, VA,
IOP, cataract development, as well as the safety profile of
this treatment.

METHODS

The study was conducted at the Clinic of Ophthalmology,
University Clinical Center of Kragujevac, Serbia, in a peri-
od from June 2020 to August 2021. This was a prospective,
observational, interventional, non-randomized follow-
up study of 12 diabetic patients with clinically significant
DMO and consequently decreased VA. This study was ap-
proved by the Medical Ethics Committee of the Kragujevac
University Clinical Center. The technique, purpose, pos-
sible complications of the procedure were explained to all
the patients included in the study, who were also informed
about the fact that it is an off-label use of TA. After that, at
the beginning of the investigation, the written informed
consent from all patients was obtained.

The main inclusion criterion was the presence of clini-
cally significant macular oedema (CSMO). It is defined
by one or more statements: retinal thickening in the area
within 500 pm from the center of the fovea; hard exudates
in the area within 500 um from the fovea combined with
adjacent retinal thickening; retinal thickening size of one
optic disc diameter (1500 um) which is at least in part
within the one disc diameter from the foveal center [12].
CSMO is confirmed by the biomicroscopic fundus exam-
ination, fluorescein angiography, and optical coherence
tomography (OCT) scan, with a concomitant decrease in
VA < 0.5 Snellen lines. The study included only eyes that
had not previously undergone any laser treatment or in-
travitreal application of anti-VEGF drugs. Only the eyes
with transparent ocular media were included in this study.

‘ DOI: https://doi.org/10.2298/SARH211016051P
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Eyes with glaucoma, pre-existing other ocular diseases or
previous ocular surgery were excluded.

Full ophthalmologic examination, including VA mea-
surement, IOP measurement, biomicroscopy of ocular me-
dia, fundus biomicroscopy with Goldmann three-mirror
contact lens and Volk 78 lenses and spectral domain OCT
(SD-OCT) scanning was performed in all the patients be-
fore suprachoroidal injection of TA and at each follow-up
examination after one, six, nine, and 12 months. On the
first post-injection day, only a biomicroscopic examina-
tion of the anterior ocular segment and measurement of
IOP were performed, while during the subsequent control
examinations complete ophthalmological examinations
were performed as described above. It was decided that
anti-glaucoma drugs should be prescribed only in the case
of an IOP increase by more than 5 mmHg compared to
pre-injection values. A fixed combination of dorzolamide
hydrochloride-timolol maleate (Cosopt, MSD, Haarlem,
The Netherlands) was chosen as the initial antiglaucoma-
tous drug.

All the analyzed eyes had CSMO, confirmed and docu-
mented by fundus photography and fluorescein angiogra-
phy (Carl Zeiss, Meditec, Inc., Dublin, CA, USA). SD-OCT
examination was performed before the SCS TA injection
and then after one, six, nine, and 12 months using SD-OCT
(Optopol REVO NX 130 SD OCT, OPTOPOL Technology,
Zawiercie, Poland). The central subfield thickness (CST)
was measured and as its thickening > 305 pm for males
and > 290 um for females was considered pathological
according to the OCT 3 definition [13].

Suprachoroidal injection of TA was performed in the
operating room in sterile conditions, under local anes-
thesia. For TA injection, preservative-free 40 mg /1 ml
Kenalog was used (Kenalog, Bristol Myers Squibb, Athens,
Greece). Since 0.1 ml of the original Kenalog solution con-
tains 4 mg of triamcinolone, in order to achieve a higher
concentration of the drug, we applied the technique of
triple sedimentation, described by Jonas et al. [3]. The
entire volume of the 1 ml Kenalog bottle was aspirated
into a 1-ml tuberculin syringe. The syringe was vertically
positioned on the operating table for at least 15 minutes,
because of sedimentation. Then, upper 0.8 ml were elimi-
nated out of the syringe and only the 0.2 ml sedimentary
part of the crystal was left in the syringe. Ringer’s solution
was used to refill the 1 ml syringe, and then the syringe
was repositioned in the vertical position for 5 minutes
for additional sedimentation. This procedure of remov-
ing upper 0.8 ml of the suspension, refilling with Ringer’s
solution and re-sedimenting was repeated twice. In the
end, upper 0.9 ml was eliminated out of the syringe while
the remaining 0.1 ml, containing about 10 mg of TA, was
injected into the SCS.

For suprachoroidal TA injection we used a standard
1-ml tuberculin syringe with a 26G needle, 0.45 mm
in diameter and 12 mm in length (Chirana, Stara Tura,
Slovakia). In order to ensure adequate penetration into
the SPC, the preparation of this needle was performed as
follows. The needle was passed through the lumen of the
plastic sheath of the intravenous cannula 24G with an outer
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Figure 1. The preparation of small-gauge needles (26G) for supra-
choroidal injection

P— LR 3
Figure 2. The suprachoroidal space application of 10 mg /0.1 ml tri-

amcinolone acetonide in the superotemporal quadrant 4 mm from
the limbus

diameter of 0.7 mm (B Braun, Melsungen, Germany). This
plastic sheath of the branula was cut to an approximate
length of 11 mm so that only the tip of the needle up to
the bevelled edge was exposed, only 0.9-1 mm. Thus, only
the terminal tip of the needle was available for manipula-
tion, which was only long enough to penetrate through
the scleral thickness and reach the SPC. All these mea-
surements were performed using a sterile caliper. Figure

1 shows the preparation of a small-gauge needle (26G) for
suprachoroidal injection.

Before the intervention, the eye was cleaned with a solu-
tion of 5% povidone iodine. In the inferotemporal quad-
rant, 1% lidocaine was injected subconjunctivally. The
lid speculum was placed and patients were instructed to
look down and toward their nose. In the superotemporal
quadrant, a distance of 4 mm from the limbus was mea-
sured with a caliper and injection of TA was applied at
that point. The needle was inserted perpendicular to the
sclera wherein the bevel of the needle was pointed to the
opposite side of the limbus towards the posterior part of
the eyeball. In this way, the diffusion of the drug poste-
riorly to the macular area is ensured. The TA suspension
was injected slowly and during the entire time of admin-
istration, it was checked whether there was any backflow
from the injection site. If this was observed, additional
pressure was applied with the needle to create a small hole
in the sclera to ensure sufficient penetration through the
scleral thickness. After the injection is completed, the tip
of the needle is slowly pulled out of the injection site that is
gently pressed with a cotton swab to prevent spillage of the
suspension. Figure 2 shows the SCS application of 10 mg
/0.1 ml TA in the superotemporal quadrant 4 mm from
the limbus. Immediately after the intervention, the pres-
ence of cortisone crystals in the vitreal cavity was checked
with an indirect ophthalmoscope, which would indicate
an accidental unplanned intravitreal placement of TA. At
the end of the procedure, tobramycin 0.3%-dexamethasone
0.1% ointment was instilled. Ofloxacine 0.3% drops were
applied topically five times a day as the prophylactic treat-
ment for five days.

In analyzing statistical data, IBM SPSS Statistics,
Version 22.0 (IBM Corp., Armonk, NY, USA) was used.
The Kruskal-Wallis test was used for testing the changes
in macular thickness and VA during the follow-up period.
The value of p < 0.05 was considered to be statistically
significant.

RESULTS

The current study included 12 eyes of 12 diabetic patients.
Seven (58.3%) patients were female and five (41.7%) were

Table 1. The mean values of central subfield thickness, visual acuity, and intraocular pressure before suprachoroidal space injection of 10 mg/
0.1 ml triamcinolone acetonide and during the follow-up period after one, three, six, nine, and 12 post-injection months

Parameter Baseline > 1 month > 3 months > 6 months > 9 months > 12 months
CST um 447,67 +117.48 315.92 £45.49 257.66 £ 46.79 281.08 £43.11 295.51 £38.62 392.16 £57.27
H (315-802) (301-452) (241-403) (264-438) (265-452) (307-547)
P - 0.017* 0.000* 0.005* 0.012* 0.058
VA (Snellen) 0.32+0.15 0.49 +0.27 0.61+0.28 0.56 +0.25 0.51+0.2 0.37+0.19
(0.08-0.4) (0.2-0.7) (0.3-0.8) (0.3-0.7) (0.2-0.6) (0.1-0.5)
p - 0.017* 0.000* 0.011* 0.019* 0.055
|OP mmH 15.67 +2.25 19.42 +2.64 18.08 + 2.05 17.08 + 2.02 16.42 + 1.68 1592+ 1.97
9 (12-20) (15-22) (15-21) (14-21) (14-21) (14-20)
p - 0.048* 0.085 0.132 0.256 0.423

CST - central subfield thickness, VA - visual acuity, IOP - intraocular pressure;
p - values compared to baseline

*statistical significance
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compared to baseline (257.66 + 46.79 um,
p = 0.000), and remained stable at the end of
the sixth (281.08 + 43.11 um, p < 0.001) and
ninth month (295.51 + 38.62 pum, p = 0.012).
Figure 3a shows CSMO with very increased
CST (628 um) before the SCS injection, while
Figure 3b shows the significant resolution of
oedema in the central foveal zone (272 um)
even six months after the injection. At the end
of the 12th month, an increase in the CST was
observed (392.16 + 57.27 pm), and no longer
differed statistically from the initial thickness
(p = 0.058).

VA improved significantly at the end of
the first month in relation to the initial val-
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ues (0.49 + 0.27, p = 0.018), and at the end
of the third post-injection month this differ-
ence was the most pronounced (0.61 + 0.28,
p = 0.000). During the sixth and ninth month,
VA remained stable (0.56 + 0.25, p = 0.011;
0.51 £ 0.20, p = 0.019), but at the end of the
monitoring period, its decrease was noticed
and there was no longer a significant difference
from baseline (0.39 + 0.19, p = 0.055).

At the end of the first post-injection month,
a moderate statistically significant increase in
IOP in relation to the initial values was ob-
served (19.42 + 2.64 mmHg, p = 0.048), but
neither eye required the use of anti-glaucoma

Figure 3. a - Clinically significant macular oedema with very increased central subfield
thickness (628 pum) before suprachoroidal space injection; b - significant resolution of
oedema in the central foveal zone (272 pm) even six months after injection

male. The mean age of patients was 65.42 + 5.82 years
(53-73 years) and all had type 2 diabetes mellitus. The
average duration of diabetes mellitus in the examined pa-
tients was 17.42 + 2.87 years. CSMO which involves central
subfield of macula was confirmed in the right eye in seven
and in the left eye in five patients. All examined eyes were
phakic without or with very incipient cataract. In all the
eyes, the initial value of IOP was lower than 22 mmHg. No
laser treatment or intravitreal administration of anti-VEGF
agents were performed in any of the examined eyes until
the moment of SCS injection of TA.

Table 1 shows the mean values of CST, VA, and IOP
before SCS injection of 10 mg / 0.1 ml TA and during the
follow-up period after one, three, six, nine, and 12 post-
injection months.

The mean pre-injection value of CST was 447.67 + 117.48
pum (321-696 um), the average VA was 0.32 + 0.15 (0.08-
0.5), and the mean IOP was 15.67 + 2.35 mmHg (12-
20 mmHg).

OCT measurements at the end of the first post-injection
month showed a statistically significant reduction in CST
315.92 * 45.49 pum compared to pre-injection values of
447.67 £117.48 pm (p = 0.017). CST was especially statisti-
cally reduced at the end of the third post-injection month

‘ DOI: https://doi.org/10.2298/SARH211016051P

therapy. During the entire remaining follow-up
period there was no significant difference in the
level of IOP compared to baseline (after three
months 18.08 + 2.05 mmHg, p = 0.085; after six
months 17.08 + 2.02 mmHg, p = 0.132; after
nine months 16.42 + 1.68 mmHg, p = 0.256;
after 12 months 15. 92 + 1.97 mmHg, p = 0.423).

No significant cataract development occurred in either
eye during the follow-up period. The subconjunctival hem-
orrhage at the injection site is the only side effect during
this intervention and was observed in five eyes. Three
patients felt mild pain during the injection, most likely
due to expansion of the SCS. Immediately after the given
injection, by indirect ophthalmoscopy, we did not notice
in any of the eyes inadvertently intravitreal penetration of
TA and subretinal or choroidal hemorrhages, but in two
eyes dilation of vascular vessels at the injection site was
observed. In our study, during the follow-up period, no
eye had choroidal hemorrhage, retinal or choroidal detach-
ment or endophthalmitis.

DISCUSSION

Although intravitreal drug administration, especially of
anti-VEGF agents, is currently the major mode in the
treatment of retinal diseases, it has recently been shown
that drug administration to the SCS may represent a new
route for drug administration to the posterior ocular tis-
sue [5, 6]. Nowadays, the advanced OCT technology using
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the ultra-high-resolution OCT (UHR-OCT), that has far
deeper scanning penetration of the posterior eye segment,
the SCS can be identified as hyporeflective band between
the outer border of the choroid and the sclera [14].

Clinical trials have shown promising results in the ap-
plication of TA via this route in reducing macular oedema
in patients with various retinal diseases [7, 8, 9, 15, 16, 17].
Our results are in complete agreement with the findings
of other researchers that this type of treatment of DMO
is very effective. However, the design of these studies dif-
fered somewhat. Some of them used the SCS TA injection
as mono-therapy and some combined it with simultane-
ous SCS application of anti-VEGF drugs [9, 16, 17]. Some
studies have used the SCS TA injection in patients with no
previous therapeutic exposure (primary naive patients),
and others in patients with persistent retinal thickening
despite anti-VEGF therapy [9, 16]. As reported in previ-
ous studies, a single SCS injection of 4 mg/ 0.1 ml TA is
highly effective in reducing DMO for up to six months; at
six months after SCS TA injection, the mean CST in the
HULK trial was about 22%, while in the study by Yousef
et al. [17] it was 36.6% lower than the initial values [16].
In our work, at the end of the sixth post-injection month,
we noticed that CST was about 35% lower than the pre-
injection values. Similar to the reduction in CSFT, both of
these studies showed that there was a significant improve-
ment in VA after injection: after 6 months in the HULK
trial, the mean best-corrected visual acuity gain was +1.7
Snellen lines, while in the study by Yousef et al. [17], the
mean best-corrected visual acuity gain was +2.0 Snellen
lines [16]. In our study, this increase in VA after six months
was about +2.4 Snellen lines.

The length of therapeutic effect of the SCS injected with
4 mg/ 0.1 ml TA has not yet been determined. The conclu-
sions of different studies are very different from each other.
In the HULK trial, patients received the mean of 2.6 SCS
TA injections during the six months of follow-up, i.e., every
2.5 months [16]. The MAGNOLIA study reported that
approximately 50% of patients did not require additional
treatment until nine months after the last SCS TA injec-
tion [7]. The PEACHTREE study that followed patients for
16 weeks after the SCS TA injection found that after four
months, only 13.5% of them required repeated treatment
[15]. All the above studies used a dose of 4 mg / 0.1 ml TA.
The results of our study indicate that with a higher dose
(10 mg /0.1 ml TA), DMO can be successfully regulated
with a single injection even for up to nine months.

Fluid from SCS can be cleared via physiological path-
ways by passive diffusion through the scleral canals around
the vortex veins or through fenestrated choroidal capil-
laries. However, the particles of a suspension cannot be
cleared by diffusion before they degrade [18]. Since ex-
perimental works have shown that large molecules can be
retained in the SCS for a longer period of time due to slow
clearance, this leads to the conclusion that the liquids in
the form of a suspension are a better option for sustained
drug delivery than solutions. Since TA particles have an
average size of 11.8-18.8 um, and their aggregates can be
as large as 100-200 pm, the clearance rate of TA crystals
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is very slow [19]. Slow clearance of TA suspension can
sustain the release of the drug over a long period of time,
enabling high therapeutic concentrations within the retina,
retinal pigment epithelium, and choroid.

All the previous studies had in common that they all
used the same dose of 4 mg / 0.1 ml TA for the SCS injec-
tion and all showed that DMO could be successfully regu-
lated for up to six months. In our study we used a 2.5-times
higher concentration of TA (10 mg / 0.1 ml) and our results
indicate that DMO can be successfully controlled with this
dose for up to nine months. It was only after nine months
that we noticed the recurrence of oedema, followed by a
consecutive decrease in VA which would require a repeated
injection.

Two most common side effects of intravitreal injection
of TA are the increase of IOP and cataract development. In
the report by the Diabetic Retinopathy Clinical Research
(DRCR) network, the use of intravitreal triamcinolone
acetonide 4 mg was associated with 40-50% incidence
of IOP elevation, and 51-59% incidence of cataract [4].
As reported by previous studies, the SCS of TA injection
significantly less often leads to these complications. This
can be explained by the fact that the anterior propagation
of the TA is restricted by the scleral spur, so the structures
in the anterior part of the eye, especially the crystalline
lens and trabecular meshwork, are spared from high drug
exposure. In the PEACHTREE study, IOP elevation was
recorded in 11.5%, in the TANZANITE study in 8.7%,
and in the TYBEE study in only 8.3% of the eyes [8, 9,
15]. Also, the incidence of cataract is significantly lower
compared to intravitreal use of TA: in the PEACHTREE
study cataract development was recorded in 11.5%, while
in the TANZANITE study in only 4.4% of the eyes [8, 15].
Some studies did not show an IOP elevation and cataract
development at all during the follow-up period [17]. In our
study, a slight increase in IOP was observed at the end of
the first post-injection month, but the IOP values by the
end of the monitoring period did not differ statistically
from the initial values.

We did not observe significant side effects in any of the
analyzed eyes, either during the SCS TA injection or during
the entire follow-up period. Our results support the fact
that such a high concentration of TA is well tolerated and
safe for diabetics. Although our study had a small number
of eyes analyzed, due to the delicacy of the design and
examination procedures, its results led us to the conclu-
sion that only one concentrated (10 mg / 0.1 ml) TA SCS
injection can stabilize macular oedema very effectively for
nine months and maintain satisfactory VA. According to
the newest data, our results confirm that a high concentra-
tion of SCS-applied TA can stabilize DMO over a much
longer period compared to lower doses, without any ad-
ditional side effects [20]. The main limitation of our study
was the small number of eyes analyzed to draw a reliable
conclusion that a concentrated dose of 10 mg/ 0.1 ml TA is
effective over a long period of time in the majority of eyes
with clinically significant diabetic macular edema, and the
fact that we were not able to use the UHR-OCT instrument
for evaluation of the SCS after injection.
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CONCLUSION

Suprachoroidal injection of TA provides high therapeutic
drug concentrations in the target tissues i.e., the retina,
retinal pigment epithelium, and choriocapillaris. In the
treatment of DMO, the SCS application of TA leads to
significant reduction of oedema and significant improve-
ment of VA. Slow clearance of TA suspension can allow
the sustained release of the drug over a long period of
time. The single dose of 10 mg / 0.1 ml TA injected into
the SCS can significantly stabilize macular oedema and
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CYﬂanOPOMAaﬂHO dN/IMKOBaH KOHUEHTPOBAHU TPUAMLUUHONIOH-aUETOHUA Y /1eveby

AnjabeTUuKor makynapHor egema

HeHap Metposuh'?, QywaH Togoposuh'? CyHumua Cpehkosuh'?, Muxanno JoBaHoBuh?, TaTjaHa LlapeHau-Bynosuh'2
'YHuBep3utet y KparyjesLy, OakynteT MeAULIMHCKNX HayKa, KaTeapa 3a opTanmonorujy, Kparyjesau, Cpbuja;

2KnuHuukn yeHTap Kparyjesal, KnuHuka 3a odptanmonorujy, Kparyjesau, Cp6uja;

*YHuBep3auTeT y KparyjesLy, GakynTeT MeanLMHCKNX Hayka, Kparyjesau, Cpbuja

CAMETAK

Yeoa/Uwnm [Injabetniukn makynapHu efem je abHopmanHo
HaKyn/bake TeYHOCTW Yy MaKynapHOM TK/BY Koje fOBOAM A0
HEeroBor 3afebrbatba.

Ll ctyamje je 6uo aa ce npoueHy edrkacHOCT UHjeKLinje KOH-
LIeHTPOBaHOr TPUaMLVHONOH-aueToHnaa og 10 mg/ 0,1 mly
CynpaxopouanHu NpocTop Kof 6onecHrKa ca Anjabetnykmum
MaKyNnapHUM eJeMOM 1 CHIIXKEHOM BUAHOM OLUTPUHOM.
Mertoge Kop 12 ouujy ca gujabetnuknm MakynapH/M efemMoM,
Koje 0 Tafia HUCY MMae HIIKaKaB NPETXOAHU TPeTMaH, ynoTpe-
60M vrne Manor npevyHuKa (26l) annrkoBaHa je nHjeKumja o
10 mg/ 0,1 m/ TpuamMUMHONOH-aLeToHMAA Y CynpaxoponganHu
MPOCTOp Y CynepoTeMnopanHOM KBagpaHTy oKa, 4 mm of M-
6yca. [pe nHjeKuwje, Kao 1 jeaaH MeceL, Tpw, LWEeCT, AeBET 1 12
MeceLn Nocsie VHjeKuuje, NpoBepaBaHm Cy BUAHA OLITPUHA 1
MHTPAOKY/apHW NPUTUCAK, @ LieHTpanHa GoBeanHa feb/buHa je
MepeHa NomMohy onTuYKe KoXepeHTHe Tomorpaduije.
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PesynrtaTtm JefaH mecel, Tpu, WECT 1 eBET MeCeLn NoC/e NH-
jeKupje DoLWo je A0 CTATUCTUYKM 3HAUajHOT CMarberba LieHTpast-
He doBeanHe aebsbuHe (315,92 um, 257,66 um, 281,08 um n
295,51 um pecneKT1BHO) y OAHOCY Ha HeHY NOYEeTHY BpegHOCT
op 447,67 um. Kpajem 12. meceLia NoHOBO je npumeheH nopact
LieHTpanHe poseanHe aebsbrHe Ao 392,16 um. BuaHa owTtpuHa
Ce 3HayajHo noborbluana y ofHOCY Ha noyeTHy BpeaHocT (0,32)
TOKOM npBa Tpu Mecewa (0,61) 1 ocTana je ctabunHa o Kpaja
fesetor meceua (0,51), anu ce Ha Kpajy 12. meceL,a NTOHOBO CMa-
rbuna (0,39). Tokom unTaBor nepuopa npahema HY Kog jegHor
oKa Hucy npumeheHun 3HayYajHO MOBULLIEHE NHTPAOKYAPHOT
NPUTUCKA 1 Pa3BOj KaTapakTe.

3akiyuak JegHa gosa og 10 mg/ 0,1 ml TpuamuymHonoH-aueTo-
Hua ybpur3raHa y cynpaxopovaanHy NpocTop MoXe 3HauajHO
CTabunr3oBaTy AnjabeTNyKN MaKynapHu efem 1 ofpaTu 3a-
[0BOJbaBajyhy BUAHY OLITPUHY A0 AEBET MECELIN.

KrbyuHe peumn: avjabetruky MakynapHu eaem; TpraMLUMHOIOH-
-aLeToHuns; cynpaxopouganHa nHjekuuja
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Risk factors for depression in glaucoma patients
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SUMMARY

Introduction/Objective Glaucoma diagnosis often induces fear of vision loss and blindness, as well
as concerns related to the lifelong use of eye drops and financial expenses, which can lead to certain
emotional disorders, depression and anxiety in particular.

As these psychological disturbances usually coexist with physical disorders, the aim of the present study
was to assess the risk factors for depression in patients with glaucoma.

Methods This cross-sectional study involved 132 consecutive glaucoma patients that were seen between
September 2018 and December 2019 at the Glaucoma Department of Clinic for Eye Diseases, University
Clinical Centre of Serbia, in Belgrade. All participants completed the Hamilton Depression Rating Scale
and the Hamilton Anxiety Rating Scale to assess depression and anxiety, respectively.

Results The mean age of glaucoma patients was 65.67 + 8.63 years, whereby the mean age in the group
with depression/anxiety was 65.74 + 7.6 / 64.67 + 5.51. Prevalence of cardiovascular diseases and previous
surgery was statistically significantly greater among glaucoma patients exhibiting depression relative to
those that did not report any depressive symptoms (42.6% vs. 15.4%, 66.7% vs. 34.6%, respectively). On
the other hand, these two groups were indistinguishable with respect to the evaluated ophthalmological
parameters and the number of eye drops used to treat glaucoma.

Conclusion Our analyses revealed that low economic status, poor health, prevalence of cardiovascular
diseases, history of surgeries, and non-beneficial lifestyle habits such as coffee consumption are the main
risk factors for depression. However, none of the investigated clinical ophthalmological characteristics
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emerged as the risk factors for depression.

Keywords: glaucoma; depression; anxiety; rating scale

INTRODUCTION

Glaucoma is the leading cause of irreversible
blindness worldwide and is, by its very nature,
a chronic disease [1]. Upon receiving glau-
coma diagnosis, most patients experience fear
of vision loss and blindness, while also being
concerned with the prospect of lifelong use of
eye drops and associated material expenses.
Moreover, they anticipate deterioration in their
quality of life due to restrictions imposed on the
range of physical activities they will be able to
perform. In some cases, these issues are com-
pounded by inadequate communication or poor
understanding of medical terms, which can lead
to certain emotional disorders, depression and
anxiety in particular [2]. Anxiety and depres-
sion are two common forms of psychological
disturbances that usually coexist with physical
disorders. Thus, it is not surprising that pa-
tients with glaucoma have been found to be at
an increased risk of developing depression and/
or anxiety following their diagnosis [3, 4, 5],
as these conditions adversely affect the quality
of life in patients with glaucoma [6]. Likewise,
presence of depressive symptoms has been iden-
tified as an obstacle to glaucoma treatment ad-
herence [7]. Hence, glaucoma patients need to
be provided appropriate psychological care in

order to improve their quality of life and com-
pliance with medical advice. In order to detect,
prevent, and treat the emotional problems that
develop in patients with glaucoma, it is impor-
tant to understand the risk factors for these
psychological disturbances.

In the present study, the Hamilton Depres-
sion Rating Scale (HDRS) [8] was employed to
assess depression in patients with glaucoma,
while anxiety was assessed using the Hamilton
Anxiety Rating Scale (HARS) [9]. HDRS is
the most widely used clinician-administered
depression assessment scale. The original ver-
sion containing 17 items (HDRS17) was sub-
sequently revised, leading to a 21-item version
(HDRS21) which has become the gold stan-
dard for the assessment of depression in clinical
practice.

In this study, we aimed to assess the risk fac-
tors for depression in patients with glaucoma.

METHODS
Study population
This cross-sectional study involved 132 con-

secutive glaucoma patients that were seen be-
tween September 2018 and December 2019
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at the Glaucoma Department of Clinic for Eye Diseases,
University Clinical Centre of Serbia in Belgrade. Only in-
dividuals aged 40 years or older who have been receiving
glaucoma treatment for at least six months were eligible
for inclusion. Patients with primary open-angle glaucoma
(POAG), normal tension glaucoma (NTG), primary angle-
closure glaucoma (PACG) and secondary glaucoma which
are not the result of any ocular or systemic disease, such as
pseudoexfoliative glaucoma (XFG) and pigmentary glau-
coma, were included in our research.

Exclusion criteria were: (1) presence of severe psychiat-
ric illness (psychosis); (2) experience of a personal trauma
such as death of a loved one, job loss in the last year, or
recent divorce; (3) secondary glaucoma as a consequence
of some other ocular/systemic disease; (4) current use of
any medication that may result in a psychiatric disorder or
cognitive impairment which could affect the psychological
assessment, such as systemic use of B-blockers; and (5)
presence of some other ocular disease that has led to a
significant decrease in vision.

All subjects that met the study inclusion criteria re-
ceived a detailed explanation of the study purpose and
the nature of their involvement, and those that agreed to
take part in the investigation signed an informed consent
form, in accordance with the principles embodied in the
Declaration of Helsinki. The study was reviewed and ap-
proved by the Ethics Committee of the University Clinical
Center of Serbia, Belgrade.

Questionnaire

The data collection instruments employed in the present
study included questionnaires eliciting relevant sociode-
mographic information, presence of any comorbidities and
their characteristics, as well as the Serbian versions of the
HDRS and HARS instruments for psychiatric evaluation.

The consultation started with a face-to-face interview
conducted by the ophthalmologist, guided by a structured
questionnaire probing into the patient’s demographic data
and medical history. Demographic data included age and
gender, educational attainment, place of residence, em-
ployment status, marital status, self-reported economic
situation, family history of glaucoma, and family history
of psychiatric diseases. Information pertaining to systemic
diseases, malignancies and previous surgeries was obtained
through a review of patient’s medical records and was veri-
tied/updated during the individual interview. All patients
had their body weight and body height measured, allowing
their body mass index (BMI) to be calculated.

Patients were also asked to respond to questions regard-
ing pertinent lifestyle factors, namely smoking, alcohol and
coffee consumption, and physical activity level.

The HDRS was used to assess depression, whereas anxi-
ety was evaluated via the HARS. The original HDRS and
HARS instruments were translated into Serbian language
as well as back-translated to English to ensure that the
original meaning was retained.

The HDRS comprises 21 items with the following
scores, which determine the severity of depression:
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< 8 — depression is not present

8-16 — mild depression

17-24 — moderate depression

> 24 — severe depression

The HARS consists of 14 items with the following
scores, which determine the anxiety level:

< 14 - absence of anxiety

14-27 — mild anxiety

28-41 — moderate anxiety

42-56 — severe anxiety

Eye examinations

Ocular examination in all patients was performed by one
ophthalmologist and included visual acuity (VA), slit-lamp
biomicroscopy, gonioscopy, intraocular pressure (IOP)
measurement (using Goldmann applanation tonometry)
and fundus examination. A visual field test was performed
using the Threshold C 24-2 Swedish Interactive Testing
Algorithm standard program with Humphrey Visual
Field Analyzer II (Carl Zeiss, Oberkochen, Germany).
VA was measured by Snellen chart standing six meters
away and was recorded as the logarithm of the minimum
angle of resolution (logMAR). Indices of glaucoma sever-
ity were expressed numerically as vertical cup-to-disk ra-
tio (VCDR), along with the staging of visual filed defects
using Hodapp Classification, as well as visual field mean
deviation (MD).

Statistical analysis

Categorical data were presented as absolute and relative
values. Numerical variables were described using arith-
metic mean with standard deviation or median with range
(from minimum to maximum), depending on the data dis-
tribution. Distribution normality was evaluated by math-
ematical (Shapiro-Wilk and Kolmogorov-Smirnov tests,
skewness and kurtosis, and coefficient of variation) and
graphical (histogram, box-plot) methods. Study groups
defined as glaucoma patients with (HDRS > 8) and without
(HARS < 8) depression were compared with respect to
categorical variables using x test if the numerical criteria
were met, and Fisher’s exact test otherwise. For compari-
sons involving numerical variables, Student’s t-test for in-
dependent samples or Mann-Whitey U test was adopted,
depending on the data distribution. In order to evaluate
factors that are potentially associated with the presence of
depression among glaucoma patients, univariate and mul-
tivariate logistic regression modeling was used, reporting
OR, 95% CI OR and p-value. All statistical analyses were
performed in IBM SPSS Statistics for Windows, Version
26.0 (IBM Corp, Armonk, NY, USA) whereby p < 0.05 was
considered to denote statistical significance.

RESULTS

The study sample comprised 132 glaucoma patients
with an average age of 65.67 * 8.63 years, whereby the
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mean age in the group with/without depression was
65.74 + 7.61 / 65.62 + 9.36, while in the anxiety group

Mari¢ V. et al.

Table 3. Comorbidities of glaucoma patients in the subgroup exhibit-
ing depression and the subgroup without depression

was 64.67 + 5.51. Their median HDRS and HARS scores e P
. Comorbidity . depression p*
were 6.5 (0-22) and 4 (0-17), respectively for all glaucoma (n*=54) | "+ Z7g)
patients. Depression was identified in 54 (41%) glauco-  pysarus n 96) 11(204) | 20(256) | 0461£
ma patients (HDRS = 8), while only 11 (8%) individuals 5y therapy, n (%) 01225
experienced anxiety (HARS > 14), as shown in Table 1. [ 14 (25.9) 709
Thus, due to the small number of patients with anxiety,  |isulin 34(63) | 62(79.5)
the sample was segregated into those with and without [ \ithout therapy 6(11.1) 9(11.5)
depression for further analyses. The demographic charac- Cardiovascular diseases, n (%) | 23(42.6) | 12(154) | 0.010£
teristics of glaucoma patients with and without depression SH, n (%) 39(722) | 53(67.9) | 0.846f
are presented in Table 2. ACD, n (%) 3(5.6) 0(0) 0.163¥
Malignancies, n (%) 0(0) 3(3.8) 0.511¥
Table 1. Frequency of depression and anxiety in glaucoma patients Previous surgery, n (%) 36 (66.7) | 27(34.6) | 0.003£
Depression/Anxiety Dep;ecs;smn Arlm;ety Self-reported health status 0.020f
n* (%) n* (%) satisfying 31(57.4) | 75(96.2)
No symptoms 78 (60) 121(92) unsatisfying 23(426) | 3(3.8)
Mild 43(32) 1) *for the 0.05 level of significance according to the Mann-Whitney U test §,
Moderate 10(8) 0(0) test £, and Fisher’s exact test ¥
Severe 100 0(0) E)Li\lllar—ﬁiabetes mellitus; SH — systemic hypertension; ACD — acute cerebrovas-

Table 2. Socioeconomic characteristics of glaucoma patients with
and without depression

e Depression Withogt

Characteristics (n* = 54) depression p*
(n*=78)

Age (years), mean + sd 65.74+7.61 | 65.62 +9.36 | 0.953€
Male gender, n (%) 23 (42.6) 38(48.7) | 0.550£
BMI, mean + SD 26.04 +3.34 | 27.80 £ 4.41 | 0.063€
Educational level, n (%) 0.500£
Secondary or lower 38 (70.4) 61(78.2)
Tertiary or higher 16 (29.6) 17 (21.8)
Place of residence, n (%) 0.149£
urban 36 (66.7) 40 (51.3)
rural 18 (33.3) 38 (48.7)
Employment status, n (%) 0.225f
employed 5(9.3) 16 (20.5)
unemployed/retired 49 (90.7) 62 (79.5)
Marital status, n (%) 0.054£
with partner 36 (66.7) 65 (83.3)
without partner 18(33.3) 13(16.7)
Sl sponedsnomie
unsatisfying 33(61.1) 2(2.6)
satisfying 21 (38.9) 76 (97.4)

*for the 0.05 level of significance according to the Student’s t-test (denoted by
€) and ¥’ test (indicated by £)

Comorbidities of glaucoma patients identified in the
subgroup exhibiting depression and the subgroup without
depression are presented in Table 3.

Lifestyle habits and physical activity levels of glaucoma
patients with and without depression are presented in Table
4.

Ophthalmological characteristics, type of glaucoma, and
therapy received by two groups of glaucoma patients, with
and without depression are presented in Table 5.

DOI: https://doi.org/10.2298/SARH230301047M

Table 4. The lifestyle habits and physical activity levels of glaucoma
patients in the subgroup exhibiting depression and the subgroup
without depression

. Depression Withogt
Lifestyle factors (n* = 54) depression p*
(nX=78)
Smoking status, n (%) 0.595£
smoker 28(51.9) 45 (57.7)
non-smoker 26 (48.1) 33(42.3)
Alcohol consumption, n (%) 16 (29.6) 26 (33.3) 0.692£€
Coffee consumption, n (%) 50 (92.6) 64 (82.1) 0.052£
Gmarcotierer® | 30 | 209 | oo
Physical activity, n (%) 20 (37) 24 (30.8) 0.617£
FHG, n (%) 21(38.9) 22(28.2) 0.370£
FHPD, n (%) 2(3.7) 0(0) 0.408¥%

*for the 0.05 level of significance according to the Mann-Whitney U test § and
2

X test£;

FHG - family history of glaucoma; FHPD — family history of psychiatric

diseases

The results of univariate and multivariate logistic re-
gression modeling with presence of depression as the de-
pendent outcome are presented in Table 6.

DISCUSSION

As glaucoma is a chronic disease, it has been the focus of
many studies exploring depression, which indicate that
prevalence is high in individuals suffering from glaucoma,
ranging from 10.9% to 24.7%, respectively, depending on
the geographical region and investigated cohort [4, 10, 11].
For example, approximately 10% of glaucoma patients in
America [4] and Japan [3] suffer from depression, where-
as 12.1% prevalence was reported for Hungary [12] and
19.09% for Australia [13], and in Turkey the depression
occurrence among glaucoma patients ranges from 24.66%
[14] to 57% [6]. Depression was also found to affect 32.1%
of patients with severe glaucomatous disease [13].
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Table 5. Ophthalmological characteristics, type of glaucoma and therapy of glau-

coma patients with and without depression

*for the 0.05 level of significance according to the Mann-Whitney U test § and x* test £;
n* — number of patients; VA — visual acuity; IOP — intraocular pressure; MD — mean
deviation; VCDR - vertical cup-to-disk ratio; y — years; OCAI — oral carbonic anhydrase
inhibitors; LI - laser intervention; POAG — primary open-angle glaucoma; NTG — normal

tension glaucoma; PACG — primary angle-closure glaucoma

Extant research also indicates that patients with glau-
coma are at a significantly higher risk of developing de-
pression compared with those that do not suffer from this
condition [15]. This finding has prompted investigations
into the risk factors that predispose glaucoma patients

toward depression and anxiety. The aim of the
present study was thus to contribute to this body

. Depression Without of literature by identifying the main risk factors
Characteristic . depression p* Lo . . .
(n* =54) (n*=78) for depression in patients with glaucoma in our
VA(LogMAR), median (min-max) country. As far as we know, this was the first study
Better eye 0(0-2) 0(0-1) 09505 | in Serbia that examined risk factors for depres-
Worse eye 0.15 (0-1.5) 015(0-2) | 0543 sion in glaucoma patients. However, due to the
MD (dB), median (min—max) small number of patients that exhibited anxiety,
208 346 it was not possible to establish its potential links
Better eye (30.31100.73) | (-268510-039) | ®>°%% | with the examined sociodemographic and clinical
-7.60 1178 characteristics.
Worse eye (_2_(7)'?;;0 (:288010-1.32) | 22055 Depression is a highly prevalent disease, pro-
Hodapp, better eye, n (%) ' T jected to be one f)f the three main. disease burdens
carly 35 (64.8) 57 (73.1) by 2030 worldwide [16]. As previously noted, the
moderate 7(13) 709 main reason for depression among glaucoma pa-
2dvanced 12 22.2) 14(17.9) tients is the chronic nature of this disease that
Hodapp, worse eye, n (%) 06245 | leads tovision loss. Furthermore, depression has
carly 22 (40.7) 25 (32.1) been found to be associated with patients” percep-
moderate 11(20.4) 17 21.8) tion of vision; however, in contrast to subjective
advanced 21 (38.9) 36 (46.1) measures of visual perception, objective measures
VCDR, median (min-max) of function such as VA or visual field results have
Better eye 0.65 (0.2—1) 045 (03-1) | 0.286§ not been linked to depression [13]. In 2022, Wu
Worse eye 0.80 (0-1) 0.88(0-1) | 0.683§ et al. [17] reported that patients’ self-reported
IOP (mmHg), mean + SD 20+8 18+7 0.546§ vision-related quality of life (VR-QoL) played a
Number of eye drop types used 2(0-3) > (1-4) 05926 much more important role in the emergence of
(min-max) psychiatric illnesses compared to objective visu-
Use of B-blockers, n (%) 38(704) 73(936) | 0009 | 3] function indices, such as MD and VA. In the
E;:L?;';e(:n“i;e ?n“;:)tion v, 4(0.2-15) 3(0.1-30) 0.4565 present study, none of the objective measures of
Use of OCAL 1 (%) 70129 26.1) 0.199% glaucoma severity or ViSlllal fun.ction - includ.ing
History of glaucoma surgery, n VA, VCDR, staging of visual filed defects using
%) 10(18.5) 14(17.9) | 0862f£ |  Hodapp Classification and MD - were found
History of LI, n (%) 9(16.7) 14(17.9) 0.851£ to be significant predictors of depression while
Glaucoma type, n (%) 0.778% subjective measures of visual perception were not
secondary 16 (29.6) 26 (33.3) considered in our investigation. Similarly, both
POAG and NTG 29 (53.7) 37 (47.5) Wang et al. [4] and Wilson et al. [10] noted that
PACG 9(16.7) 15(19.2) objective measures of disease and visual function

(such as VA, VCDR, and visual field defects) were
not associated with depression among subjects
with glaucoma, whereas most self-reported mea-
sures of visual disability were linked to depres-
sion. These findings suggest that objective mea-

sures of glaucoma severity may not be as important to the
mental health of glaucoma patients as their perception of
illness and disability. In 2019, Wu et al. [18] concluded that
the deterioration of vision impairment and visual field de-
fects, in addition to increased recognition of psychological

Table 6. Factors associated with depression according to univariate and multivariate logistic regression analysis
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Factor Univariate logistic regression Multivariate logistic regression?
OR 95% Cl OR OR 95% Cl OR p

Self-reported economic situation 0.280 0.09-0.87 0.027 0.030 0.01-0.31 0.003
Cardiovascular diseases 0.255 0.09-0.75 0.013 0.191 0.03-1.32 0.094
Previous surgery 0.238 0.09-0.63 0.004 0.177 0.04-0.84 0.029
Self-reported health state 4.870 1.18-20.17 0.029 2.230 0.25-19.64 0.470
Use of B-blocker eye drops 5.727 1.41-23.34 0.015 17.397 1.84-164.28 0.013
HARS score 1.708 1.29-2.25 <0.001 2277 1.42-3.64 0.001

2adjusted for age and gender
HARS - Hamilton anxiety rating scale
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disturbances, significantly reduces the VR-QoL of glau-
coma patients. This view concurs with the opinion shared
by many authors that depression severity is closely linked
to the degree of visual impairment as a result of glaucoma
[13, 15, 19]. The reason for this positive correlation is pa-
tients’ concern regarding the potential future worsening of
the visual functions [20]. Consequently, the more severe
patients’ glaucoma is, the more likely they are to be de-
pressed, which is consistent with the conclusions reached
by Shin et al. [2]. Faster visual loss progression was also
recognized by other authors as the potential risk factor for
depression in patients with glaucoma [21]. Extant research
also indicates that patients that have suffered damage to
the visual field but do not experience further progression
tend to tolerate their condition much better than patients
in whom visual field continues to worsen.

While some authors reported associations between the
use of topical B-blockers and depression, others do not
recognize this as a factor for the onset of depression [10,
22]. In the present study, topical 3-blocker application was
not identified as a factor in the development of depression.
In fact, our analyses indicate that those who did not take
B-blockers had a greater chance of developing depression.

In the pertinent literature, depression is typically viewed
as a consequence of being diagnosed with a chronic dis-
ease [2]. As glaucoma is a chronic disease, its duration, its
effect on VA, need for repeated application of eye drops,
and number of previous glaucoma operations and laser
interventions are expected to contribute to the onset of
depression. However, in our cohort, neither the history of
glaucoma surgery and laser interventions, nor the number
of drops required, were the risk factors for depression.

Controversies exist regarding the variations in depres-
sion prevalence between different glaucoma types. In
the present study, no such difference was found between
POAG, PACG and secondary glaucoma, which is in ac-
cordance with the results reported by Zhang et al. [23],
although the percentage of patients with POAG who had
depression was the highest. On the other hand, Mabuchi et
al. [3] demonstrated a link between POAG and prevalence
of depression and anxiety. Conversely, Kong et al. [24] es-
tablished significantly higher depression levels in PACG
patients relative to POAG patients and controls.

Following their evaluation of the link between depres-
sion and pseudoexfoliation, Cumurcu at al. [14] reported
that the HDRS scores were significantly higher in the XFG
group compared with the POAG and the control group.
These authors further noted that in each of the three exam-
ined groups, there was no correlation between the HDRS
scores and any of the following parameters: duration of
glaucoma, medical treatment, VA, IOP, perimetric stage,
cup-disc ratio and number of glaucoma operations.

In our cohort, age and gender did not affect the like-
lihood of depression, countering the findings reported
by Wilson et al. [10]. On the other hand, these authors
did reach similar conclusions as those derived from our
work with respect to VA, changes in the visual field, and
B-blocker use, as neither emerged as a risk factor for

‘ DOI: https://doi.org/10.2298/SARH230301047M
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depression, although these authors gathered their data
using The Center for Epidemiologic Studies Depression
Scale (CES-D), Composite International Diagnostic
Interview, and Short Form (CIDI-SF) questionnaires. It
is also worth noting that, Chen et al. [15], indicating that
older age and female glaucoma patients were at a greater
risk of developing depression. These authors further noted
that lower income was a significant risk factor for devel-
oping depression [15]. Our investigation led to a similar
conclusion, as over 60% of analyzed glaucoma patients
who showed symptoms of depression reported that they
were dissatisfied with their economic situation compared
to 3.8% who did not have symptoms of depression, while
97.4% were satisfied with their financial status and had no
symptoms of depression. Our analyses of the relationship
between depression and marital status similarly indicate
that depression is more frequent in those without a partner,
concurring with the results reported by Tastan et al. [6].

These findings could potentially indicate that absence of
financial or emotional support may predispose people to
depression which implies that economic burden and living
alone may increase the risk of depression among glaucoma
patients. Therefore, familial and social support are highly
important for their psychological health.

Furthermore, depression is associated with unhealthy
lifestyle behaviors, including smoking, drinking, and sed-
entary lifestyle [25]. According to the findings yielded by
the present study, coffee consumption and self-reported
dissatisfaction with one’s health status were predictors for
the onset of depression. On the other hand, BMI did not
emerge as a statistically significant factor, but its great-
er values tended to be associated with lower depression
scores.

In addition, presence of cardiovascular diseases sig-
nificantly increased the risk for depression, concurring
with the findings reported by other authors [26]. Available
evidence further indicates that receiving a chronic disease
diagnosis can prompt an onset of depression due to func-
tional limitations, social isolation, loss of relationships,
guilty feelings and anxiety about the future [11]. In our
cohort, history of surgical interventions was also a signifi-
cant predictor for the onset of depression.

It is also worth noting the anecdotal as well as empirical
evidence [27] indicates that the recent COVID-19 pan-
demic has increased the frequency of depression and anxi-
ety in most communities. However, as the present study
was conducted before its onset, we can rule out COVID-19
infection as a possible risk factor for depression and/or
anxiety.

When interpreting the results yielded by our investiga-
tion, it is important to note some study limitations, one of
which is a small sample size especially those with anxiety.
Moreover, we relied solely on the data gathered through
self-report questionnaires when assessing our patients’
depression and anxiety symptoms rather than consider-
ing a clinical diagnosis. However, the same approach has
been adopted in a considerable body of research [3, 6, 10,
13, 14].
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CONCLUSION

In conclusion, our analyses revealed that low economic sta-
tus, poor health, presence of comorbidities such as cardio-
vascular diseases, history of surgeries, and non-beneficial
lifestyle habits such as coffee consumption are the main
risk factors for depression in glaucoma patients. However,
none of the investigated clinical ophthalmological charac-
teristics emerged as the risk factors for depression. In addi-
tion, owing to the small number of subjects in whom anxi-
ety was identified through self-reported questionnaires,
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it was not possible to establish any associations of demo-
graphic and clinical characteristics with anxiety. Further
research into emotional disorders involving larger glau-
coma patient cohorts is thus warranted. Nonetheless, the
overarching message arising from this study is that, when
treating glaucoma, ophthalmologists need to focus not only
on the medical aspects of this condition, but must also
provide psychological support to their patients.
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daKTopu pu3mKa 3a genpecujy Kog 601ecHMKa ca rayKomom

BecHa Mapuh'? Mapwuja boxuh'? MBaH MapjaHoBuh'?, Mupocnas CtameHkoBuh>*
'YHUBep3nTETCKN KNHWUYKY LeHTap Cpbuje, KnuHuka 3a ouHe 6onectu, beorpag, Cpbuja;

*Yuueep3utet y beorpapy, MeanunHcku gakyntert, beorpag, Cpbuja;

3KnnHNYKO-60MHNYKM LieHTap, 3Be3aapa’, KnnHmka 3a ouHe 6onect, beorpag, Cpbuja;
*Yruep3utet y beorpagy, GakynteT 3a cnewujanty efykauujy n pexabunutauujy, beorpag, Cpbuja

CAXETAK

YBoa/Lum [lnjarHo3a rnaykoma BeomMa YecTo je noBe3aHa ca
CTpaxom of rybuTka Braa 1 cnenuna, ca jejHe CTpaHe, Te fo-
XKUBOTHUM KopuLherem Kanv 1 MaTepujanHumM nsgaumma, ca
Jpyre CTpaHe, LWTO CBe 3ajejHO MOXe Aa foBefe Ao oapeheHnx
emMouvoHanHux nopemehaja, of Kojux cy Hajuewhu genpecus-
HOCT 1 @HKCMO3HOCT.

Linmb oBor papa 610 je ncnutatn pakTope pusvika 3a genpecujy
Kog 6onecHMKa ca rnaykomom.

Mertope Ctyauja je cnpoBefieHa Ha KnuHnuwm 3a ouHe 6onectu
YHvBep3uTeTCKOT KNMHUYKOT LeHTpa Cpbuje y Beorpapy, y ne-
prioay op centembpa 2018. roguHe Ao geuembpa 2019. rogumHe.
KopucTunm cmo XammnToHoBY cKay 3a MpoLieHy AenpecrBHO-
CTU 1 XaMUNTOHOBY CKany 3a MPOLIeHY aHKCMO3HOCTY.
Pesynratu [poceyHa crapocT cBux bonecHuka buna je 65,67 + 8,63
rOAMHA, AOK je y rpynu ca Aenpecunjom/aHKkcrno3Holwhy buna

DOI: https://doi.org/10.2298/SARH230301047M

65,74 £7,6 / 64,67 = 5,51. [pncycTBO KapAnoBacKynapHuX
60necTn 1 6poj NPETXO[HVX OrnepaLnja 61no je CTaTCTUYKN
yyecTanuje Kog 60necHnKa Koju cy umManu cumnTome genpe-
cuje y OBHOCY Ha oHe 6e3 mux (42,6% Hacnpam 15,4%, 66,7%
Hacnpam 34,6%). VicnutnBaHe odpTanmosnoLKe KIMHNYKe Ka-
paKTepucTIKe 1 6poj Kanw Koje Cy 6onecHUL KOPUCTUAN HIACY
6unu GpakTopm pr3nKa 3a CUMNTOME Aenpecuje.

3aK/byyaK Y Halloj CTyAuWj1 ONLWTU NPeANKTOPY 3a filenpecujy
61nm cy noLua eKOHOMCKa cUTyaLmja, oLue 3APaBCTBEHO CTakbe,
KOMOPO6MANTETH Kao LUTO je NPUCYCTBO KapAVoBacKyNapHUX
60necTu, 6poj NPETXOAHNX OnepaLja, 3aTUM JIOLLE KNBOTHE
HaBMKe, Kao LUTO je NPeBeNrKo KoH3ymupatbe Kade. HujeaHa
Ofi UICMUTUBaHKX OPTAIMOJOLLKMX KITMHUYKIX KapaKTepUCTVKa
Huje 6una PpakTop pu3rKa 3a AeNPEeCBHOCT.

KmyuHe peun: rnaykom; genpecuja; aHKCMO3HOCT; CKane
NCMnTHBatba
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Characteristics of patients with diagnosed chronic
fungal rhinosinusitis surgically treated in the past
five years

Maja Bulj¢ik-Cupi¢'? Slobodan Savovi¢'?, Slobodanka Lemaji¢-Komazec'?, Danijela Dragicevi¢'?,
Tamara Tesi¢'?, Ivan Sivéev?

'University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
“Clinical Centre of Vojvodina, Clinic for Ear, Throat and Nose Diseases, Novi Sad, Serbia

SUMMARY

Introduction/Objective Fungal rhinosinusitis comprises of a wide range of immune-pathological re-
sponses, including invasive, chronic, granulomatous, and allergic diseases.

Aim of this study was to determine total number of patients, their characteristics, frequency of symptoms,
the manner of disease manifestation and the success of therapy.

Methods Study included 21 patients with fungal rhinosinusitis diagnosis made according to the 2020
EPOS guidelines.

Results Based on the visual analogue scale, feeling of localized pressure, i.e., facial pain, was dominant
with a score of 9.57 £ 0.98, followed by the secretion from the nose with 8.14 + 1.62, problems with
breathing through the nose with 6.67 + 3.25, and reduction the sense of smell with 2.14 + 3.00. The t-test
showed a statistically significant difference between mucosal changes on the diseased and healthy sides
of the patient’s face (p < 0.0001). Only one sinus was affected intraoperatively in 18 (85.71%) patients. The
most commonly affected sinus was the maxillary one, in 13 (54.17%) patients, followed by the sphenoid
sinus in five (20.83%) patients. Aspergillus was proven as the couse of rhinosinusitis in 12 (57.14%) patients.
Conclusion The dominant symptom of patients with fungal rhinosinusitis was localized pain/pressure in
the area of the affected sinus. Endoscopically, on the side of the affected sinus, the pathological mucosa
with thick, pithy, mucous secretion dominated. The maxillar sinus was primarily unilaterally affected, in
more than half of the patients. Aspergillus has been proven to be the most common cause of rhinosinusitis.
Keywords: fungal rhinosinusitis; chronic rhinosinusitis; headache; facial pain/pressure; nasal discharge;

nasal obstruction

INTRODUCTION

Fungal rhinosinusitis (FRS) comprises of a wide
range of immunopathological responses, in-
cluding invasive, chronic, granulomatous, and
allergic diseases. They differ in clinical picture,
histological phenomena, and biological signifi-
cance [1, 2].

During the course of the disease, we dis-
tinguish between the acute form, which lasts
up to four weeks, and the chronic form, with
the duration of the symptoms longer than 12
weeks. Acute rhinosinusitis is well catego-
rized. Controversy exists around the concept
of chronic rhinosinusitis (CRS), i.e., the role of
fungi in this condition. Based on histopatho-
logical findings, FRS can be broadly divided
into two categories: invasive and noninvasive.
The noninvasive form of FRS behaves clinically
like chronic bacterial rhinosinusitis. Three non-
invasive FRS have been described: saprophytic
fungal infection, fungal ball (fungus ball or si-
nus mycetoma), and fungal-associated eosino-
philic rhinosinusitis, including allergic fungal
rhinosinusitis (AFRS). Invasive forms of FRS,
in which the infection results in a mass that
behaves like a malignant neoplasm, eroding
the bones and spreading to the adjacent tissue,

are the following: acute (fulminant) invasive,
granulomatous invasive, and chronic invasive
types. The granulomatous invasive type is
mainly described in chronic cases of FRS from
Sudan, India, and Pakistan, where patients are
immunocompetent, almost exclusively identi-
fied with Aspergillus flavus and presented as
non-seated granulomas, almost all of which
have proptosis in clinical manifestations. These
cases differ from chronic invasive FRS, which
has a chronic course, often in subtly immu-
nocompromised patients, such as those with
diabetes mellitus and/or treated with cortico-
steroids, with a dense accumulation of hyphae
attacking the tissue, sometimes associated with
orbital apex syndrome [1, 2, 3].

AFRS is a type of chronic rhinosinusitis, as a
reaction of hypersensitivity to fungi that colo-
nize the sinus. It mainly affects young, atopic,
immunocompetent patients, who often have
nasal polyps and asthma. It is characterized
by eosinophilic inflammation of the mucous
membrane and thick mucin, the consistency of
peanut or cheese butter, brownish to black, rich
in eosinophils. Bent and Kuhn criteria are used
to diagnose AFRS: nasal polyps, the presence
of fungi in a microscopic finding or culture of
sinus contents, eosinophilic mucin without
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fungal invasion of the sinus tissue, type 1 hypersensitivity
to fungi, proven by skin or in vitro tests, and a character-
istic CT finding (computed tomography of the paranasal
sinuses — sinus expansion or heterogeneous shading). The
therapy is surgical: all fungal material and nasal polyps
are removed. Postoperative nasal lavage with salt water
and intranasal corticosteroids improves the likelihood of
long-term cure.

Fungus ball or sinus mycetoma is a dense accumulation
of hyphae inside one or more sinuses, usually maxillary,
without tissue invasion. Clinical signs and symptoms are
nonspecific or absent, so the diagnosis of fungus ball is
made mostly by chance, radiologically. Like AFSR, it can be
associated with the presence of nasal polyps. The therapy
is surgical: all fungal material is removed. There is no need
for drug therapy postoperatively [2-6].

The aim of this research was to determine the total
number of patients with FRS, their distribution by sex,
age, to identify the leading symptom, most common lo-
calization, endoscopic and radiological characteristics, the
extent of the disease and the success of therapy.

METHODS

In this prospective-retrospective study during the previ-
ous five years, among 557 operatively treated patients with
diagnosed CRS, FRS was microbiologically and pathohis-
tologically verified in 21 patients. They were operatively
treated at the Clinic for Ear, Throat and Nose Diseases of
the Clinical Centre of Vojvodina, Novi Sad, Serbia. Fungal
rhinosinusitis diagnosis was made according to the 2020
EPOS guidelines [1]. Patients’ data were collected from
the medical histories (sex, age, diabetes mellitus, use of
corticosteroids, lifestyle, smoking, chemical contaminants,
chronical inflammations, allergens). Diagnostic protocol
included the VAS (visual analogue scale), intraoperative
nose swab, endoscopic intraoperative finding, CT find-
ing, laboratory test (eosinophils in nasal secretions, to-
tal immunoglobulin E (IgE), and complete blood count).
The patients assessed their symptoms intensity on the
VAS from 0 to 10, with 0 indicating no trouble and 10
indicating the maximum intensity of symptoms. The VAS
assessed the following: nasal breathing, nasal secretions,
secretions flowing through the posterior wall of the phar-
ynx, decreased sense of smell, and pressure or pain in the
affected sinus.

Endoscopic examination of the nose assessed the ap-
pearance of the mucosa (0 - mucosa without changes, 1
— there is mild edema, 2 - polypoid degeneration), the
presence of secretion (0 — none, 1 — a small amount of clear
secretion, 2 — thick and/or mucopurulent secretion), the
presence of polyps (none, first degree, second degree, third
degree), and deviation and deformities of the nasal septum.

The study was carried out according to the principles
of the Helsinki Declaration and it was approved by the
local ethics committee, decision number 00-15/1700. All
the patients were fully informed on the study itself and
they signed their consent to participate. Numerical data are
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presented as measures of central tendency (mean, median),
the measures of variability (standard deviation, minimum,
maximum), and categorical data are presented as frequen-
cies and percentages. Statistical analysis was performed us-
ing IBM SPSS Statistics, Version 21.0 (IBM Corp., Armonk,
NY, USA).

RESULTS

Among 557 operatively treated patients diagnosed with
CRS, during five years, 21 (3.8%) patients had microbio-
logically and pathohistologically verified FRS. CRS with
polyposis was found in nine (42.9%) patients. There were
11 (52.4%) female patients, as opposed to 10 (47.6%) male
patients. The average age was 45.33 + 16.51 years (18-75
years).

Of the associated diseases, allergies were present in 14
(66.67%) patients, headache in six (28.57%) patients, hy-
pertension in six (28.57%) patients, asthma in five (23.8%)
patients, cardiovascular disease in three (14.29%) patients,
diabetes in two (9.52%) patients, hearing impairment in two
(9.52%) patients, and hemophilia, urticaria, gastric ulcer
and hypocroticism in one (4.78%) patient. Patients were
predominantly allergic to inhaled allergens — in nine (42.9%)
patients, while drug allergy was reported by seven (33.3%)
patients, and food allergy by one (4.8%). The most common
inhaled allergens are mites, in five (15.5%) cases, followed
by weed pollen in four (12.1%) cases, house dust in three
(9.1%) cases, mold/mildew/fungi in three (9.1%) cases, grass
pollen in three (9.1%), tree pollen in one (3%) case.

In the laboratory findings, we were interested in the
following data: eosinophils in nasal secretions, total IgE,
and complete blood count. Eosinophilic granulocytes were
found in nasal secretions in 12 (57.14%) patients. Total
IgE was elevated in nine (42.85%) patients and decreased
in two (9.52%) patients. Blood of seven (33.33%) patients
showed eosinophilia, in one (4.76%) patient anti-Aspergil-
Ius antibodies were isolated, and the remaining 13 (61.9%)
patients did not show peculiarities in the blood.

Based on the visual analogue scale, feeling of localized
pressure, i.e., facial pain, was dominant with a score of
9.57 £ 0.98, followed by the secretion from the nose with
8.14 £ 1.62, problems with breathing through the nose
with 6.67 + 3.25, and reduction of the sense of smell with
2.14 £ 3.00 (Figure 1).

The appearance of the mucosa on the patient’s side was
evaluated by endoscopic examination in all patients with a
grade of 2 (mean value: 2 + 0). Nasal secretion was evalu-
ated with 1 in four (19.05%) patients, with 2 in 17 (80.95%)
patients (mean: 1.81 + 0.4). The presence of polyps was
evaluated with 0 in 12 (57.14%) patients, the first degree
of polyposis was found in two (9.52%), the second degree
in five (23.81%), and the third degree was found in two
(9.52%) patients (mean: 0.86 + 1.11). Deviation and de-
formities of the nasal septum were present in 12 (57.14%)
patients. Using the obtained results, we compared the dis-
eased and the healthy side of the patient. The obtained
results are shown in Table 1.
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Figure 1. Visual analog scale score of nasal symptoms (nasal block,
secretion/postnasal drip, hyposmia/anosmia, local pressure of the
sinuses)

Table 1. Endoscopic analyses of the nose

Figure 2. Pathogenic microorganisms isolated in nasal swab/material
from the affected sinuses

X Nasal deviation
Parameter Mucosa Nasal secretion Polyp
Yes No
Diseased side (M + SD) 2+ 0** 1.81 £ 0.4** 0.86+1.11 12 (57.14%) 9 (42.86%)
Healthy side (M £ SD) 0.76 + 0.83** 0.33 £ 0.67** 0.33+0.8 4(19.05%) 17 (80.95%)
M - middle value; SD - standard deviation;
*p < 0.05;
**p < 0.001
Table 2. Analyses of the CT scan of the paranasal sinuses
Sinus Maxillar Ant. ethmoidal | Post. ethmoidal Sphenoidal Frontal Osteomeatal
complex
Diseased side (M + SD) 1.33£0.91** 1.43 £0.81** 0.9+0.77* 0.62 +0.92* 0.67 +0.58* 1.48 £0.87**
Healthy side (M + SD) 0.24 + 0.54%* 0.19 £ 0.51** 0.19+£0.51* 0.14 £ 0.48* 0.09 £ 0.3* 0.24 + 0.54%*
M - middle value; SD - standard deviation;
*p < 0.05;
**p < 0.001

The t-test showed there is a statistically significant dif-
ference between mucosal changes on the diseased and
healthy sides of the patient’s face (p < 0.0001). There is a
statistically significant difference between the amount and
properties of secretions on the diseased and healthy side of
the patient’s face (p < 0.0001). Also, there is no statistically
significant difference in the presence of nasal polyps on the
diseased and healthy side of the patient’s face (p = 0.0835).

Binomial test showed that there is no statistically sig-
nificant difference in whether or not there is a deviation
on the affected side (p = 0.664).

Intraoperative in 18 (85.71%) patients only one sinus
was affected, in the remaining 3 (14.29%) two sinuses were
affected. The most commonly affected sinus was the maxil-
lary sinus, in 13 (54.17%) patients, followed by the sphe-
noid sinus in five (20.83%) patients, the posterior ethmoid
in three (12.5%) patients, the anterior ethmoid sinus in two
(8.33 %) patients, and the frontal sinus was affected in only
one (4.17%) patient (Table 2).

Nasal swab or analysis of the material obtained from
the affected sinus showed the presence of fungi in all the
patients. Aspergillus was proven in 12 (57.14%) patients,
and mucormycosis (a fungus of the order Mucorales) was
diagnosed in one (4.76%) patient. Fungal material was
found in eight (38.1%) patients, and was not examined in
more detail. In addition to fungi, we also isolated the fol-
lowing: Staphylococcus aureus in 33.33% (seven patients),
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Escherichia coli 9.25% (two patients), Haemophilus influ-
enzae and Citrobacter freundii 4.76% each (one patient)
(Figure 2).

Using the t-test, we determined whether there was a
statistically significant difference in the changes on the CT
finding on the healthy and sick side of the patient’s face.
There is a statistically significant difference of the shading
of the maxillary sinus on the diseased vs. the healthy side
of the patient’s face (p < 0.0001) (Table 2).

There is a statistically significant difference between
the shading of the anterior ethmoid and of the posterior
ethmoid sinus on the diseased and the healthy side of the
patient’s face (p < 0.0001). There is a statistically significant
difference between the shading of the sphenoid sinus on
the diseased and the healthy side of the patient’s face (p =
0.0403). There is a statistically significant difference be-
tween the shading of the frontal sinus on the diseased and
the healthy side of the patient’s face (p = 0.0002). There is
a statistically significant difference between the shading of
the osteomeatal complex on the diseased and the healthy
side of the patient’s face (p < 0.0001).

DISCUSSION

The incidence of chronic rhinosinusitis in European coun-
tries has been continuously growing over the years. There
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is an increasing presence of non-invasive fungi, i.e., “fun-
gus ball” in the intraoperative finding in affected sinuses,
patients undergoing surgical treatment. This phenomenon
is explained by the increased and uncontrolled use of an-
tibiotics, immunosuppressive therapy and changes in life
habits (primarily increased stay in air-conditioned rooms
and vehicles). While some authors cite the use of more
advanced diagnostic methods as a reason for detecting
fungi in the sinuses [6].

The study analyzed 557 patients diagnosed with CRS,
surgically treated at the Clinic for Ear, Throat and Nose
Diseases of the Clinical Centre of Vojvodina, Novi Sad,
Serbia. In 21 (3.77%) patients the presence of non-invasive
fungi in the affected sinus was proven intraoperatively, and
of that number, 12 (57.14%) had CRS without polyposis
and nine (42.86%) had nasal polyps [7]. Of the 21 patients
examined, 11 (52.4%) were female and 10 (47.6%) were
male. A higher incidence of the female sex in FRS is also
found in other papers [7, 8]. Cho et al. [9] and Jiang et al.
[10] also note that the disease is more common in middle-
aged women, for no apparent reason. The average age of
our respondents was 45.33 years, which is in line with the
literature - the disease is characteristic of adult patients,
while it is rarely found in children and adolescents [7].

The most common comorbidities in the study were al-
lergies (66.67%). Of these, inhaled allergens (42.9%), drug
allergies (33.3%) and nutritional allergens (4.78%) were
noted. Of other diseases, headache was present in 28.6%,
hypertension in 28.6%, lower respiratory tract disease in
23.8%, and bronchial asthma in 19% of the patients. Tyler
etal. [11]. report allergic rhinitis in 48% of their patients,
bronchial asthma in 33.8%, hypertension in 25.8% of pa-
tients, and aspirin intolerance in 22.5%. Diabetes mellitus
was found in our patients in only two (9.5%) cases. In
the study by Tyler et al. [11] it was also among the less
common comorbidities (3.2%). Diabetes mellitus, as well
as other immunodeficiency conditions, is characteristic
of invasive forms of fungal rhinosinusitis, such as acute
necrotizing and chronic invasive fungal rhinosinusitis [12].

In relation to sinus involvement, the changes can be uni-
lateral and bilateral. All patients in our study had changes
exclusively unilaterally, which is in line with most studies,
which more often find that only one side of the face is af-
fected [7, 8]. The maxillary sinus was most commonly af-
fected, in 13 (54.67%) patients. The sphenoid sinus was the
second most affected, in five (20.83%) patients. Although
such epidemiology is confirmed by other studies, they state
that the increased frequency of jaw sinus disease is associ-
ated with dental procedures performed on the upper jaw
[7, 8,12, 13, 14]. In our study, we had no data on previous
dental interventions. Other sinuses were less frequently
affected by fungal infection: the posterior ethmoid three
(12.5%) times, the anterior ethmoid two (8.33%) times,
and the frontal ethmoid only once (4.17%).

The microbiological findings of the examined patients
showed the presence of fungi in all (100%) the patients.
Aspergillus is the most common isolated fungus, in as many
as 12 (57.14%) patients, which is in line with other stud-
ies [10, 11, 15, 16]. In eight (38.1%) specimens in which
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fungal material was found, the type of fungus was not de-
tined, and fungi from the order Mucorales, which cause
mucormycosis, were found once (4.7%). The presence of
Staphylococcus aureus in the findings of seven (33.33%)
patients is interesting. Tyler et al. [11] and Singh [12] found
frequent infections with this bacterium. Escherichia coli
was isolated in two (9.5%) patients, Haemophilus influen-
zae and Citrobacter freundii in one (4.8%).

The dominant problem in the VAS, in all the patients,
was the characteristic localized pain, i.e., facial pressure,
with an average score of 9.57. The second most severe
symptom was nasal discharge or discharge down the
throat, with an average score of 8.14. Nasal congestion
was reported by 18 (85.7%) patients with a mean score of
6.6. Mild odor disorder with a mean score value of only
2.14 was registered in only 10 (47.62%) patients. These
tindings differ from the claims of Fadda et al. [7], accord-
ing to which the most common symptom of the maxillary
sinus involvement is nasal congestion (76.9%), followed
by rhinorrhea (61.5%), with facial pain in the third place
(46.1%). Compared to the same paper, when the sphenoid
sinus is affected, our findings are similar given that the
most common symptom for their patients is facial pain
(77.8%), followed by rhinorrhea (66.7%), and cacosmia
(33%), while only 11% of the patients complained of na-
sal congestion. Comparing the endoscopic findings of the
healthy and diseased (fungal infiltrate-affected) sides of
the nose, the t-test showed a statistically significant differ-
ence in the appearance of the mucosa (p < 0.0001). There
is a significant difference in the quality and quantity of
nasal secretions (p < 0.0001). The presence of polyps was
not shown to be a statistically significant characteristic of
chronic fungal rhinosinusitis (p = 0.0835), nor was the
existence of nasal septal deviation or deformity (p = 0.664).
In a study by Tyler et al. [11], diagnostic nasal endoscopy
showed polypoidal changes in 71 patients (37.3%), blackish
debris in 14 patients (7.4%), and mucopurulent discharge
in middle meatus in 49 cases (25.8%) out of 81 cases of
fungal sinusitis. A CT scan of paranasal sinus cavities was
done for all the cases and sinus involvement. Using the
t-test and comparing the score of the diseased and of the
healthy side of the nasal cavity and the patient’s sinuses, a
statistically significant difference in the appearance of all
sinuses was proved. For the maxillary, anterior ethmoid,
and frontal sinuses, and the osteomeatal complex, statisti-
cally extremely significant differences were shown between
shading on the healthy and the diseased sides (p < 0.0001).
These findings correspond to the published data [15, 16].
In a study by Fadda et al. [14], unilateral involvement was
seen in 83.3% of cases and 33.3% cases of fungal rhinosi-
nusitis show features of dense metal deposits and 30.9%
of cases show bony erosion.

CONCLUSION
The dominant symptom of patients with fungal rhinosinus-
itis in the study was localized pain/pressure in the area of

the affected sinus, followed by secretion/discharge of nasal
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secretions, and nasal congestion. Nasal endoscopy in all
the patients was dominated on the side of the pathologi-
cally fungally altered sinus by pathological mucosa with
thick, pithy, mucous secretion. Intraoperative findings
revealed unilateral involvement of the affected sinus in
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KapakTepucTtuke 60necHMUKa ca AUjarHO30M XPOHWUYHOT [JbUBUYHOT PUHOCUHY3UTUCA
XUPYPLLKK NEYEHNX Y NPOTEKANX NeT rogMHa

Maja bympumk-Yynuh'2, CnobogaH CaBosuh'? CnobopaHka Jlemajuh-Komasew'?, Hemarba Mejakosuh'?, Tamapa Tewnh'2,

MBaH CnBues?

'YHuep3utet y Hosom Cagy, MegnunHcku dakyntet, Hosu Cag, Cpbuja;
2KnuHnuku yeHTap BojsoguHe, KnuHuka 3a 6onectu yBa, rpna v Hoca, Hosu Cag, Cpbuja

CAXETAK

YBoa/Llwb [Tb1BUYHN PUHOCUHY3UTIC 0OyXBaTa LMPOK CreK-
Tap UMyHONaTONOLIKMX OAroBOpa, YK/byuyjyhv nHBa3nBHe,
XPOHUYHE, FpaHyIoMaTo3He 1 aneprujcke 60necT Hoca 1 na-
paHa3sanHux WynbrHa.

Linm oBor nctpaxuBara 6110 je fa ce yTBpAM YKynaH 6poj 6one-
CHUIKa, FNXOBE KapaKTepUCTIKe, y4ecTanoCT CUMMITOMA, HauuH
MaHudecToBatba 60necTu 1 ycrex Tepanvje.

Mertope Y Hawy cTyaujy je yKibyueH 21 601eCHUK ca MUKPO-
OMONOLKY 1 NMAaTOXUCTONOLIKY BEPUPUKOBAHUM ITbUBUYHIM
PVIHOCVHY3WTUCOM.

Pe3syntaTtm Ha ocHoBY BM3yenHe aHanorHe ckane 60nosu y
nyly 6unm cy LOMMHAHTHW ca oueHoMm 9,57 + 0,98, cekpeLmja
13 HOCa ca oLeHoM 8,14 + 1,62, NpobnemM Ancarba Ha HOC ca
6,67 £ 3,25, AOK je cMatbetbe Yyna Mmyupuca 6uno ca oLeHom
2,14 £ 3,00. T-TecT je NOKa3ao Aa NOCTOjM CTATUCTMUYKI 3HaYajHa
pasnuka n3mehy npomeHa CJly30KoXe Ha 60N1eCHOj 1 30paBoj
CTpaHu n1ua bonecHuKa (p < 0,0001). UHTpaonepaT1BHO je Kog,
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18 (85,71%) 6onecHnKa 3axBaheH camo jefaH CUHYC, U TO Hajue-
whe makcunapHu y 13 (54,17%) cnyyajeBa, NOTOM CHEHOVUAHN
cuHyc y neT (20,83%) cnyyajeBa, 3aatu etmong y Tpm (12,5%)
cnyyaja, npeprm eTmoug y Aa (8,33%) cnyyaja 1 GpoHTanHu
CVHYC camo Kog jefHor (4,17%) 6onecHuka. Aspergillus je gu-
jarHocTukoBaH Kop 12 (57,14%) 6onecHuKa, a Mykop M1Ko3a
(rmomBa pepa Mucorales) Kop jepHor (4,76%) 6onecHuka.
3aksbyyak [JoMHaHTaH CUMMTOM 60/IeCHUKA Ca bYBUYHIM
PVHOCKHY3WTVCOM je NI0Kan13oBaH 6on/nputrcak y npeaeny 3a-
xBaheHor cmHyca. EHgocKoncKkm, Ha cTpaHm 3axBaheHor cuHyca,
AOMVHMpPana je NaTosowWKa Cly3HMLa ca ryCTUM, NAXTUjacTrM,
MYKO3H/M ceKpeToM. [PBEHCTBEHO je yHUnaTepanHo 3axsaheH
BUIMYHU CVHYC, KOZ, BULLE Of MONTOBMHE GonecHuKa. Aspergillus
je poKasaH Kao Hajuelliv y3pouHUK pUHOCKHY3UTUCA.
KmbyuHe peun: bMBUYHY PUHOCKHY3UTIC, XPOHUYHY PUHO-
CUHY3UTUC; FNaBobosba; 6on/nputncak y nuuy; cekpeuuja u3
HOCa; ONCTPyKLUja Hoca; nopemehaju Mupuca; Bu3yenHa aHa-
NorHa cKkana

www.srpskiarhiv.rs
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Effects of cardiac rehabilitation on quality of life and
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SUMMARY

Introduction/Objective This paper aimed to examine whether women and men benefit equally from
comprehensive cardiac rehabilitation (CR) in terms of quality of life (QOL), and exercise tolerance in
patients with coronary artery disease (CAD).

Methods The study involved 1603 CAD patients, 1231 (76.8%) men and 372 (23.2%) women, who were
referred to a three-week CR program. All patients were tested for physical strain at the beginning and at
the end of CR. The QOL was assessed at the beginning and at the end of CR by validated questionnaire
Short-Form 36.

Results Improvements in physical strain tolerance were more pronounced in women compared to men
(18.46% vs. 14.23% for level, and 19.1% vs. 16.34% for the duration of the test). Also, CR has led to the
improvement of the QOL in both men and women. However, women had greater improvement than men
in all parameters - physical functioning: 26.85% vs. 10.12%, limitations due to physical health: 76.39% vs.
28.11%, limitations due to+ emotional problems: 23.12% vs. 21.07%, energy/fatigue: 13.33% vs. 6.77%,
emotional well-being: 11.19% vs. 6.77%, social functioning 14.48% vs. 4.96%, body pain 15.76% vs. 10.16%,
general health 10.53% vs. 7.38%, and health change 24.06% vs. 12.69%.

Conclusion Women generally less participate in CR than men. Results indicated that CR improves exercise
capacity and QOL in CAD patients, in both men and women. However, these positive changes were more
pronounced in women. This is why CR needs improvement in the referral and participation of women.
Keywords: coronary artery disease; cardiac rehabilitation; quality of life; physical strain tolerance; gender
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differences

INTRODUCTION

With 17.9 million deaths per year, cardiovas-
cular diseases (CVDs) are the leading cause of
death in the world [1]. Coronary artery dis-
ease (CAD) remains the most lethal CVD in
countries with all income groups as seven mil-
lion people die annually due to ischemic heart
disease (IHD) [2]. However, it seems that the
mortality rate caused by IHD is declining over
time [2]. This is probably the consequence of
new diagnostic and therapeutic possibilities.
Although men have a higher incidence of
CAD, the mortality rate from acute cardiovas-
cular events is higher in women and they tend
to have a worse prognosis compared to men
[3]. This is probably due to the gender-related
disparities in the diagnostic and therapeutic
approach. Namely, women are less likely to be
referred to coronary angiography or interven-
tional procedure compared to men [4]. This is
of great importance as 1/3 of female patients
die due to CAD. Also, it is widely believed that
premenopausal women are less likely to suf-
fer from CAD. However, the presence of IHD

among young women is increasing. This is
probably the consequence of unfavorable life-
style changes.

A well-organized cardiac rehabilitation (CR)
includes exercise training, adequate patient
education, management of modifiable cardio-
vascular risk factors, psychosocial support and
dietary advice [5]. As such, CR improves the
quality of life (QOL) and physical strain toler-
ance, leads to weight loss, and tobacco cessa-
tion, has an anti-inflammatory effect, reduces
the blood pressure (BP) values, and, what is
most important, reduces cardiovascular and
overall morbidity and mortality [6, 7]. This
is why CR is recommended by major medical
societies worldwide [8, 9]. However, the uti-
lization rate for CR is still very low [10]. Fur-
thermore, although beneficial effects of CR are
proven in both gender, women participate in
CR programs in a significantly lower percent-
age than men [11, 12].

The aim of our paper was to examine wheth-
er women and men benefit equally from com-
prehensive CR in terms of QOL and exercise
tolerance in patients with CAD.
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METHODS

The study involved 1603 patients, 1231 (76.8%) men and
372 (23.2%) women. The average age of the subjects was
59.99 + 9.58 years. All participants were referred to the
CR at the Institute for Treatment and Rehabilitation Niska
Banja after surviving myocardial infarction (MI), percuta-
neous coronary intervention (PCI) or surgical myocardial
revascularization. During a three-week program of cardio-
vascular rehabilitation, patients were subjected to dosed
and personalized aerobic physical training which included
aerobic exercises, bicycle riding and walking 45 minutes
per session, two sessions on a daily basis. The training was
dosed according to the way revascularization was done
[for example, patients with coronary artery bypass grafting
(CABG) did not perform chest exercises], the condition of
the locomotor system (some patients did not ride a bicycle
due to problems with their knees), and the completeness of
revascularization (patients with uncompleted revascular-
ization underwent low intense training). Also, all patients
were tested for physical strain at the beginning and the
end of CR. The tests were done on a treadmill (Full Vi-
sion Drive Inc., Newton, KS, USA) according to the Bruce
protocol. After the first exercise stress test (EST), training
was modified according to the results achieved. Tests were
limited by submaximal heart rate [(SHR) - calculated as
85% from the 220-age equation], symptoms and signs like
chest pain, lack of air, dizziness, etc., a sudden increase of
systolic BP to values > 220 mmHg, or decrease in systolic
BP > 10 mmHg, complex heart rhythm disorders, and/or
ischemic changes on the electrocardiogram which were
defined as horizontal and/or down-sloping ST depression
> 1 mm.

Psychological dimensions and the QOL were assessed at
the beginning and at the end of CR by validated question-
naire Short-Form 36 Health Status Survey (SF-36). All data
were analyzed based on gender.

The study was approved by the ethical committee of the
Niska Banja Institute for Treatment and Rehabilitation.
Decision number is 29074.

Statistics

Qualitative data were expressed as frequencies and per-
centages while quantitative data are presented as mean
* standard deviations. Normality of distribution was tested
by Kolmogorov-Smirnov test. Normally distributed data
were compared by Student’s t test, while the Mann-Whit-
ney test and Wilcoxon test were used for abnormally dis-
tributed data. For the comparison of frequencies, the x> test
was used. Statistical significance was accepted for p < 0.05.
Data were analyzed using SPSS Statistics for Windows,
Version 20.0. (IBM Corp., Armonk, NY, USA) software.

RESULTS

The age structure of patients differed significantly between
genders as men were younger than women (59.68 + 9.66

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):326-332

vs.61.02 £ 9.25,t = 2.352, p = 0.019). MI was more com-
mon in women (x> = 5.493; p = 0.019). On the other hand,
CABG was more common in men (x> = 16.110; p < 0.001).
There was no difference in the incidence of PCI in relation
to gender (Table 1).

Table 1. Distribution of myocardial infarction, percutaneous coronary
intervention and coronary artery bypass grafting among genders

P Male Female .
Distribution n (%) n (%) X p

971(78.9) | 314 (84.4)

Myocardial infarction 5.493 | 0.019

Coronary artery bypass
grafting

541(43.9) | 20(32.3) | 16.110 | <0.001

Percutaneous coronary

intervention 686 (55.7) | 213 (57.3)

0.272 | 0.602

The incidence of arterial hypertension was higher in
women compared to men (x* = 4.399; p = 0.036). Other
risk factors for CVDs (hyperlipidemia, diabetes mellitus,
smoking status, heredity) did not differ between the groups
(Table 2).

Table 2. Risk factors for cardiovascular diseases

. Male Female N p

n (%) n (%)
Hyperlipidemia 1088 (88.4) | 337 (90.6) 1.411 | 0.235
Arterial hypertension | 1023 (83.1) | 326 (87.6) 4.399 | 0.036
Diabetes mellitus 308 (25) 99 (26.6) 0.382 | 0.536
Smoking 686 (55.7) 195 (52.4) 1.263 | 0.261
Heredity 543 (44.1) 157 (42.3) 0.372 | 0.542

At the beginning and at the end of CR EST was per-
formed. The differences between the first EST (EST1)
and the second EST (EST2) are shown in Table 3. On the
EST?2 patients achieved a higher level of strain (Z = 16.872;
p <0.001), and the EST2 lasted longer (Z = 20.944;
p <0.001) compared to the EST1 (Table 3). Also, more
patients achieved SHR on EST2 (x* = 429,46; p < 0.001).

The differences in strain tolerance on EST1 between
men and women are shown in Table 4. Tests lasted longer
in men (Z =8.171; p < 0.001) and men achieved a higher
level of strain compared to women (Z = 5.059; p < 0.001).
Also, the double product (DP) which was defined as sys-
tolic BP x heart rate, was higher in men before (Z = 3.160;
p = 0.002), and after EST1 (Z = 2.154; p = 0.031). The
incidence of chest pain, ST segment depression and SHR
did not differ between the genders.

EST?2 was performed after a three-week rehabilitation
program. The average strain level was significantly higher
among men (Z = 7.366; p < 0.001), as well as the duration
of the test (Z = 8.023; p < 0.001). There were no signifi-
cant differences in DP before the EST2. However, the DP
after the test was significantly higher in men (Z = 3.248;
p =0.001). The incidence of chest pain, ST depression and
SHR did not differ between genders (Table 5).

At the end of CR, we compared the results of EST1 and
EST2 in order to determine if there were differences in the
effects of CR on the tolerance of physical strain in relation
to the gender.

www.srpskiarhiv.rs
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Table 3. Comparison between the first and the second exercise stress test (EST) in all

patients
Parameters EST1 EST2 Z/x? p
EST level 229+0.93 2.63+0.96 16.872 | <0.001"
EST duration (min) 5.40 + 2.66 6.33 +2.68 20.944 | <0.001!
Double product before | 9819.28 + 4923.61 | 9696.32 +2068.11 | 1.351 0177
Double product after | 21427.07 +7583.58 | 21874.49 +3770.19 | 7.194 | <0.001"
ST depression 171 (10.7) 222 (13.9) 541.48 | <0.0012
Submaximal heart rate 835(52.2) 1060 (66.5) 429.46 | <0.0012
Chest pain 25(1.6) 15 (0.9) 33.29 | <0.0012

Z - Wilcoxon test, x2— Chi squared test

Table 4. The first exercise stress test
Parameters r'\]/lg,f) Fﬁr{;zl)e Z/x? p
EST level 239+0.93 1.95+0.87 5.059 | <0.001
EST duration (min) 5.69 + 2.67 445 +239 8.171 | <0.001
Double product before | 9780.48 + 5475.77 | 9931.12 £2226.04 | 3.160 0.002
Double product after | 21609.99 + 8380.37 | 20792.49 +3785.42 | 2.154 | 0.031
ST depression 137 (11.1) 34(9.2) 1.110 0.291
Submaximal heart rate 653 (53.1) 182 (49.3) 1.614 0.204
Chest pain 18(1.5) 7(1.7) 0.345 | 0.557

Z - Mann-Whitney U test; EST - exercise stress test

Table 5. The second exercise stress test
Parameters ::Ag,f) Fiqlz;e Z/3? p
EST2 level 2.73+0.94 2.31+0.88 7.366 | <0.001
EST2 duration (min) 6.62 + 2.69 5.30+245 8.023 | <0.001
Double product before | 9675.60 +2102.82 | 9765.20 £ 1949.45 | 1.162 0.245
Double product after | 22045.47 +3767.56 | 21304.05 + 3727.65 | 3.248 | 0.001
ST depression 176 (14.4) 46 (12.5) 0.813 0.367
Submaximal heart rate 824 (67.2) 236 (64.1) 1.205 0.272
Chest pain 11(0.9) 4(1.1) 0.109 0.741

Z - Mann-Whitney U test; EST - exercise stress test

Table 6. Comparison between the first and the second exercise stress test (EST) in men

Parameters EST1 EST2 Z/? p %

EST level 2394093 273+0.94 14482 | <0001 | 14.23

(E;Tn‘;“ram“ 569+ 267 6.62+2.69 17.952 | <0.001| 16.34

Double product | ;a1 45 4+ 547577 | 9675.60 +2102.82 | 2.251 | 0.024 | -1.07

before

Double product

afrer 21609.99 + 8380.37 | 2204547 +3767.56 | 6.737 | 0.031 | 2.02

ST depression 137 (11.1) 176 (14.4) 399.317 | <0.001 | 28.47

ﬁ”bmax'ma' 653 (53.1) 824 (67.2) 323.160 | <0.001 | 26.19
eart rate

Chest pain 18(1.5) 11(0.9) 51.045 | <0.001 | -38.89

Z - Wilcoxon test

The average strain level in men was significantly higher
in EST2 (Z = 14.482; p < 0.001). Also, the duration of the
test was significantly longer in the second test (Z = 2.251;
p = 0.024). DP before the test was significantly lower on
EST2 (Z =2.251; p = 0.024), but DP after the test was sig-
nificantly higher in EST2 (Z = 6.737; p = 0.031). The per-
centage of male patients with ST depression (x* = 323.160;
p <0.001) and SHR (x* = 105.652; p < 0.001) were more
frequent on EST2. On the other hand, the percentage of
male patients with chest pain was significantly lower in the
second EST (x* = 51.045; p < 0.001) (Table 6).

‘ DOI: https://doi.org/10.2298/SARH220323037S
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The average strain level in women was sig-
nificantly higher in the second test (Z = 8.712;
p < 0.001). Likewise, the EST2 lasted sig-
nificantly longer than EST1 (Z = 10.865;
p <0.001). The DP before the test did not differ
substantially between EST1 and EST2. Howev-
er, the DP after the EST2 was higher compared
to EST1 (Z = 2.602; p = 0.009). In the second
test, the percentage of female patients with ST
depression (Z = 145.635; p < 0.001) and SHR
(Z =105.652; p < 0.001) was higher. The per-
centage of female patients experiencing chest
discomfort, on the other hand, did not differ
between the tests (Table 7).

Thus, a three-week program of CR has led
to the improvement of the physical strain toler-
ance in both men and women. Namely, in both
groups of patients, EST2 lasted significantly
longer than EST1, and the patients achieved
a higher level of loading in the second test.
Moreover, these improvements were more pro-
nounced in women compared to men (18.46%
vs. 14.23% for level, and 19.1% vs. 16.34% for
the duration of EST) (Tables 5 and 6).

The effects of CR on the QOL in 360 pa-
tients (299 men and 61 women) with CAD
were assessed by validated questionnaire Short-
Form 36 Health Status Survey (SF-36). In Table
8 the comparison of mean scores for SF-36 sub-
scales in all examined patients before and after
CR is shown. All parameters were improved
after CR: physical functioning (Z = 8.804;
p < 0.001), limitations due to physical health
(Z=5.227; p < 0.001), limitations due to emo-
tional problems (Z = 4.322; p < 0.001), energy/
fatigue (Z = 7.803; p < 0.001), emotional well-
being (Z = 7.731; p < 0.001), social function-
ing (Z = 4.541; p < 0.001), pain (Z = 6.867;
p <0.001), general health (Z = 6.417; p <0.001)
and health change (Z = 5.839; p < 0.001).

Table 9 shows the comparison of mean
scores for SF-36 subscales in male patients
before and after CVR. All parameters were
improved after CR: physical functioning
(Z=7.171;p < 0.001), limitations due to physi-
cal health (Z = 4.539; p < 0.001), limitations due
to emotional problems (Z = 3.796; p < 0.001),
energy/fatigue (Z = 7.146; p < 0.001), emo-

tional well-being (Z = 6.683; p < 0.001), social functioning

(Z =3.478;
health (Z =

p <0.001).

p <0.001), pain (Z = 5.771; p < 0.001), general
5.491; p < 0.001) and health change (Z = 4.977;

Table 10 shows the comparison of mean scores for SF-
36 subscales in female patients before and after CR. All
parameters except limitations due to emotional problems
were improved after CR: physical functioning (Z = 5.248;

p < 0.001),
p =0.008),

limitations due to physical health (Z = 2.660;
energy/fatigue (Z = 3.113; p = 0.002), emo-

tional well-being (Z = 3.888; p < 0.001), social func-
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Table 7. Comparison between the first and the second exercise stress test (EST) in women

Parameters EST1 EST2 Z/x? p %
EST level 1.95+£0.87 2.31+0.88 8712 | <0.001| 18.46
EST duration (min) 445 +£2.39 530x245 10.865 | <0.001| 19.1
Double product before | 9931.12 +2226.04 | 9765.20 £ 1949.45 | 1.335 | 0.182 | -1.67
Double product after 20792.49 + 3785.42 | 21304.05 £ 3727.65| 2.602 | 0.009 246
ST depression 34 (9.2) 46 (12.5) 145.635 | <0.001 | 35.29
Submaximal heart rate 182 (49.3) 236 (64.1) 105.652 | <0.001 | 29.67
Chest pain 7(1.7) 4(1.1) 0.078 | 0.779 | -42.86

Z — Wilcoxon test

Table 8. The comparison of mean scores for Short-Form 36 Health Status Survey subscales in all

patients before and after cardiovascular rehabilitation

Parameters Bef ore. Aft.er . 4 p
rehabilitation | rehabilitation

Physical functioning 61.60 +24.23 | 69.27 +23.66 | 8.804 | <0.001
Limitations due to physical health 28.16 £37.13 | 37.37 £40.12 | 5.227 | <0.001
Limitations due to emotional problems 37.64 +39.09 | 45.70 £40.07 | 4322 |<0.001
Energy/fatigue 59.12+20.74 | 65.29+21.52 | 7.803 | <0.001
Emotional well-being 68.63 +21.97 | 73.79+£22.28 | 7.731 |<0.001
Social functioning 67.96 +24.05 | 72.32+24.31 | 4541 | <0.001
Pain 62.43 £ 25.05 | 69.34 +24.69 | 6.867 | <0.001
General health 53.82+17.34 | 58.08 +18.96 | 6.417 | <0.001
Health change 51.04+37.26 | 58.38+35.77 | 5.839 |<0.001

Z - Wilcoxon test

Table 9. The comparison of mean scores for Short-Form 36 Health Status Survey subscales in

male patients before and after cardiovascular rehabilitation

FEIEITIEES rehaBljifI(i)traetion reha@fltii;tion Z P %

Physical functioning 64.42 £23.99|70.94+23.94|7.171 | <0.001 | 10.12
Limitations due to physical health 30.98 +38.29 | 39.69 +40.66 | 4.539 | < 0.001 | 28.11
Limitations due to emotional problems | 38.34 + 39.18 | 46.42 + 40.44 | 3.796 | < 0.001 | 21.07
Energy/fatigue 60.31 +21.21 |66.28 +21.68 | 7.146 | <0.001 | 9.9

Emotional well-being 69.24 +22.13 | 73.93 £22.92 | 6.683 | < 0.001 | 6.77
Social functioning 69.98 +23.94 | 73.45 £ 24.08 | 3.478 | < 0.001 | 4.96
Pain 63.56 +25.19 | 70.02 £ 25.03 | 5.771 | < 0.001 | 10.16
General health 54.37 £17.99|58.38+19.29 | 5.491 | <0.001 | 7.38
Health change 52.80 +37.46 | 59.50 £ 35.61 | 4.977 | <0.001 | 12.69

Z - Wilcoxon test

Table 10. The comparison of mean scores for Short-Form 36 Health Status Survey subscales in

female patients before and after cardiovascular rehabilitation

IR rehaBbeifIci)t;etion rehagfltii;tion 2 p u

Physical functioning 48.49 £20.92 | 61.51£20.77 | 5.248 | < 0.001 | 26.85
Limitations due to physical health 15.08 +27.88 | 26.60 + 35.87 | 2.660 | 0.008 | 76.39
Limitations due to emotional problems | 34.39 + 38.79 | 42.34 + 38.45 | 1.899 | 0.058 | 23.12
Energy/fatigue 53.57+17.49 |60.71 £20.29 | 3.113 | 0.002 | 13.33
Emotional well-being 65.78 +21.14 | 73.14+19.20 | 3.888 | < 0.001 | 11.19
Social functioning 58.58 +22.44 | 67.06 £24.83 |3.189 | 0.001 | 14.48
Pain 57.18 £ 23.86 | 66.19 £22.94 | 3.934 | <0.001 | 15.76
General health 51.27 +£13.79 | 56.67 + 17.44 | 3.408 | 0.001 | 10.53
Health change 42.86 +35.48 | 53.17 +£36.34 | 3.084 | 0.002 | 24.06

Z - Wilcoxon test
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tioning (Z = 3.189; p = 0.001), pain
(Z =3.934; p < 0.001), general health
(Z =53.408; p = 0.001) and health
change (Z = 3.084; p = 0.002).

A three-week program of CR has
led to the improvement of the QOL in
both men and women. Namely, in both
groups of patients, almost all exam-
ined parameters were better after CR
(Tables 8 and 9). However, compared
to the baseline, and based on gender,
women had greater improvement
than men in all parameters - physical
functioning: 26.85% vs. 10.12%, limita-
tions due to physical health: 76.39% vs.
28.11%, limitations due to emotional
problems: 23.12% vs. 21.07%, energy/
fatigue: 13.33% vs. 6.77%, emotional
well-being: 11.19% vs. 6.77%, social
functioning 14.48% vs. 4.96%, body
pain 15.76% vs. 10.16%, general health
10.53% vs. 7.38%, and health change
24.06% vs. 12.69%.

DISCUSSION

A well-designed CR has multiple posi-
tive effects. It leads to better control of
cardiovascular risk factors, increases
exercise tolerance, enhances the QOL,
and reduces rehospitalization for car-
diac causes [13, 14, 15]. The positive
effects of CR are shown in all CAD pa-
tients, regardless of ejection fraction
[16]. This is why the current Euro-
pean Society of Cardiology Guidelines
for cardiovascular prevention strongly
advises CR in CAD patients giving it
an IA recommendation [17]. However,
despite these positive effects of CR, it
remains underutilized [18].

In our study, a three-week CR led
to a significant improvement in physi-
cal strain tolerance in CAD patients.
Namely, all patients achieved a higher
level on the EST2. Also, the EST2 lasted
significantly longer compared to EST1.
This well-known beneficial effect of ex-
ercise training on physical strain toler-
ance is documented in previous studies
(6,11, 16].

When comparisons between gender
were made, the results showed better
strain tolerance in men compared to
women at the beginning and et the end
of CR (Tables 3 and 4). This is in con-
cordance with previous studies which
showed that exercise capacity in male
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patients is higher than in female patients [19, 20]. However,
in our study, a three-week CR led to improved exercise ca-
pacity in both men and women. Namely, the average strain
level in men and women was significantly higher and the
duration of the test was significantly longer in the EST2.
Moreover, these improvements were more pronounced in
women compared to men (18.46% vs. 14.23% for level, and
19.1% vs. 16.34% for the duration of EST) (Tables 5 and 6).
These data suggest that women have greater benefits from
CR programs compared to men. Moreover, women who
participate in CR may have a greater mortality reduction
compared to men [21]. However, the referral rate and at-
tendance to CR remain lower in women than in men [22,
23]. The main reasons why women participate less in CR
compared to men are lack of family and social support,
and the unawareness of medical personnel about the im-
portance of CR [24]. Our study once again showed that
women generally less participate in CR than men.

CR, an essential secondary prevention tool once limited
to physical activity programs only, has evolved towards the
ongoing and preventive improvement of not only physi-
cal but the emotional well-being of an individual who
has suffered a cardiovascular event [25, 26]. Numerous
studies have discussed the bidirectional link between car-
diovascular events and the emotional status of the patient
[27]. However, unlike the rehabilitation benefit to physical
health, research on post-rehabilitation emotional health is
scarce, especially in gender-related circumstances. More-
over, on the contrary to a proven effect of CV rehabilita-
tion on reduction of future CV events through physical
activity, promotion of healthy and active lifestyle and its
implementation is underutilized, especially in women [11,
12, 28], in spite of proven better functional improvement
and reduction in mortality of greater magnitude when
compared to men.

Given the fact that women are as twice as more prone
to anxiety and depression when compared to males, due to
the protective role of testosterone [28], lesser adherent to
CV rehabilitation in whom they benefit greater than men
[29], and without gender preference in CVD prevalence,
we wanted to explore whether women benefit equally from
CR, and are they on the long run, in what may be called
“double jeopardy” [27]? We evaluated the impact cardio-
vascular rehabilitation had on the quality of mental life
in the mixed-gender patient group after a cardiovascular
event, using the SF-36 questionnaire.

In our study patients who completed CR reported
higher levels of mental QOL and lower levels of anxiety
and depression in both gender groups. These findings are
consistent with Francis et al. [29], inputs on health-related
QOL (HRQOL) in patients of similar (same) settings. In
the male group levels of vitality, physical functioning, bodi-
ly pain, general health perceptions, physical, emotional,
and social role functioning, and mental health were re-
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ported higher after the completion of rehabilitation. What
is notable is that the female group is less large in a sample
compared to men, but within the group women statistically
benefited both physical and emotional role functioning as
well in bodily pain occurrence. Literature data regarding
this matter, both in worlds and especially domestic studies
are scarce to compare with [28].

No matter the sample sizes of both groups positive
feedback considering mental health was achieved, and
this could be due to already reported dynamic relationship
between one’s emotional valance and physical condition
and their positive interrelation [30]. This study indicates
that CR in patients with CAD sets a strong relationship
between improved physical QOL and mental well-being of
individuals who suffered a CV event. Yet, constant failure
to refer women in a timely manner to rehabilitation is a
matter of great concern for both physical and mentally
related QOL within women.

Study limitations

There are several limitations:

1. We did not perform echocardiographic examinations.
Left ventricular ejection fraction (LVEF) may play a
key role in dosing and conducting CR. However, in
our previous paper, we showed that CR leads to a
better strain tolerance, regardless of the LVEF [19].

2. EST were performed and not cardiopulmonary tests.
We analyzed the influence of EST on strain tolerance
by measuring time and levels. Some parameters like
MET or VO2 max are lacking.

3. Our study included the CR program that lasted for
three weeks and most Guidelines and papers suggest
4-8 weeks of CR.

CONCLUSION

CR led to a significant improvement in exercise capacity in
men as well as in women. Also, results indicated that CR
improves QOL in CAD patients, in both men and women.
However, these positive changes in QOL were more pro-
nounced in women. This is why CR needs improvement
in the referral and participation of women.
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EdeKTu KapamnoBacKynapHe pexabunutauuje Ha TonepaHuujy GUsMuKor Hanopa u
Ha KBA/IUTET }XUBOTa KoA 60necHWKa ca KOPOHAPHOM apTepujckom 6onewhy — aa nu

KeHe UMajy noajeaHaKy Kopucr?

MunoBaH CrojaHoBuh', Anekca Bykosuh', Mapuja CraHkosuh', JeneHa UrpytuHosuh-Hoskosuh?, Urop Urnh3,

MapwHa [emanuH-Unuh'4, CreaH Vnuh?

"MHcTUTyT 33 neyetbe 1 pexabunutaumjy, Huiwka bara’, Huw, Cpbuja;
’Onwra 6onHuuUa, AnekcuHay’, AnekcuHad, Cpbuja;

[lom 3gpasrba,Jdomesal’, fomesay, Cpbuja;

*YHusep3utet y Huwy, MegnumHckn dakynter, Hw, Cpbuja;
*KnuHwka 3a KapgrosackynapHe 6onectu Cardio Point, Huw, Cpbuja

CAXETAK

YBoa/Uum Linmb paga je 61o ncnutati ia nv xKeHe 1 MyLIKapLm
obonenu of KOpoHapHe apTepujcke 6onecTy UMajy NoajenHaKy
KOPUCT 0ff KapAMoBacKynapHe pexabunutaumje (KBP) y cmucny
KBanMTETa XKMBOTa U ToNnepaHumje Gu3nyKor Hamopa.
MeTtoge Ctyauja je ykipyumBana 1603 6onecHuKa ca Kopo-
HapHoMm apTepujckom 6onelwhy, 1231 (76,8%) mylukapaua v
372 (23,2%) xeHe, Koju cy ynyheHu Ha TpoHeaerbHy KBP. Caun
60necHNLM Cy TeCTVPaHW Ha GU3MNYKM HaNop Ha NOYETKY U Ha
Kpajy KBP. KsanuteT »1BOTa je npoLieteH Ha NOYETKY 1 Ha Kpajy
KBP BanugupaHum ynutHrukom Short-Form 36. CBu nogauu cy
aHanu3vpaHn y ofgHoCy Ha Mmori.

Pesyntartu KBP je noBena fo no6osbluatba TonepaHumje ou-
3MYKOT Hamopa 1 KOA MyLuKapaLa v Kog »eHa. [Nobosbluare
je buno n3paxkeHuje Kop xeHa y nopehery ca MywKapLm-
ma (18,46% Hacnpam 14,23% 3a H1Bo onTepehera u 19,1%
Hacnpam 16,34% 3a fyXuHy Tpajara TecTa). Takohe, KBP je
poBena fjo nobosbluatba KBaNUTETa XKMBOTA 1 MyLLIKapaLa 1
XeHa. MehyTum, xeHe cy nmane Behu Hanpegak y nopeherby

DOI: https://doi.org/10.2298/SARH220323037S

ca MyLLKapLma y CBUM UCMINTUBAHUM NapamMeTprma — Gr3nyKo
dyHKUMOHMUCame: 26,85% Hacripam 10,12%; orpaHnyetsa 36or
dur3nuKor 3apassba: 76,39% Hacrpam 28,11%; orpaHuyeHba 36or
€MOLMOHaHKX Npobnema: 23,12% Hacnpam 21,07%; eHepru-
ja/ymop: 13,33% Hacnpam 6,77%; eMoLVoHaNIHO 6narocTarbe:
11,19% Hacnpam 6,77%; counjanHo GyHKUOHUCakbe: 14,48%
Hacnpam 4,96%; 6on y Teny: 15,76% Hacnpam 10,16%; onwwTte
3apassbe: 10,53% Hacnpam 7,38%; 34paBCTBEHA MPOMeHa:
24,06% Hacnpam 12,69%.

3aksbyuak KeHe marbe yyecTsyjy y KBP Hero mywkapuy. Pesyn-
TaTn cy noka3sanu ga KBP nobosbluaBa TonepaHuujy Gusmnykor
Hamopa 1 KBaJUTET XNBOTa 1 KOA MyLLIKapaLia 1 KOf XeHa ca
KopoHapHOM apTepujckom 6onewwhy. MehyTim, oBe no3uTnBHe
npoMeHe Cy bune n3paxeHuje Kog *eHa. 36or Tora KBP Tpeba
yHanpeauTun ynyhusamem v yyewhem xeHa.

KrbyuHe peun: KopoHapHa apTepujcka 60N1ecT; KapamoBacKy-

flapHa pexabunuTaLmja; KBaNuTeT XIBOTA; TofepaHLja dusny-
KOT Hamopa; NosiHe pasnvike
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Relationship between work-related outcomes of
healthcare professionals in transfusion medicine
units
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2University in Kragujevac, Faculty of Economics, Kragujevac, Serbia;
3Republic Fund of Health Insurance, Belgrade, Serbia

SUMMARY

Introduction/Objective Professional burnout has sparked academic interest as one of the phenomena
with the most serious implications for healthcare employees’ well-being. As burnout becomes an increas-
ingly common issue in medical practice, more extensive research on its predictors is needed.

This study aimed to examine whether and how job satisfaction and work-related burnout affect personal
burnout.

Methods A structured questionnaire was used to collect primary data. The sample consists of 218 em-
ployees from transfusion medicine units located in five cities in the central part of Serbia. Descriptive
statistical analysis, correlation, and hierarchical regression were applied.

Results We found the personal burnout is negatively affected by job satisfaction, predominantly by
working conditions (B =-0,141, t =-2,780, p < 0.01), and positively impacted to work-related burnout
(=0,690, t = 13,409, p < 0.001) indicated that workload has strong impact on personal life quality of
healthcare professionals employed in blood banks.

Conclusion This research contributes to more comprehensive understanding of personal burnout fac-
tors. The findings of this study can be used to develop strategies to promote employee well-being and

prevent burnout in different manifestations.

Keywords: job satisfaction; work-related burnout; personal burnout; blood bank

INTRODUCTION

Burnout might lead to severe consequences
that affect not only work attitudes, but also
the overall quality of healthcare provided to
patients. High levels of burnout cause a rise
in sickness absence from work and society, as
well as substantial repercussions on nursing
performance [1]. Due to its multifaceted na-
ture, burnout management requires a system-
atic approach and prompt action. According to
Stagevi¢-Karlici¢ et al. [2], healthcare profes-
sionals who are susceptible to burnout symp-
toms need to receive special psychological sup-
port. Therefore, to avoid burnout and develop
effective prevention strategies, it is necessary
to investigate its various forms as well as the
relationship with the potential antecedents. In
the Copenhagen Burnout Inventory (CBI) in-
strument, Kristensen et al. [3] assess the assign-
ment of fatigue and exhaustion to specific do-
mains of an individual’s life, namely personal,
work-related, and client-related burnout. While
personal burnout refers to general exhaustion,
work-related burnout is closely associated with
the job itself and its occurrence is triggered by
work environment determinants.

Over the last few decades, there has been
recorded presence of burnout syndrome in
medical practice. Moreover, Berat et al. [4]

highlight the higher prevalence of work-related
burnout among employees in the Republic of
Serbia compared to previous research find-
ings measuring this construct in other coun-
tries. However, prior studies were particularly
concerned with examining the prevalence of
work-related and personal burnout in various
occupations. None of them explores the CBI
inter-scale cause-effect relationships, therefore
it is still uncertain which form of burnout oc-
curs first. Besides, the number of studies that
assessed employee satisfaction and burnout in
the work and personal domain, specifically in
the healthcare industry, is limited. To address
the identified research gap, this study will look
into the impact of job satisfaction and work-
related burnout on personal burnout.

Job satisfaction and burnout

Assessing work satisfaction among medical
professionals is a necessary step in the process
of continuously raising the standard of health-
care [5]. A significant number of research have
examined job satisfaction and burnout in the
healthcare area. According to Tsigilis and
Koustelios [6], both investigated conceptions
describe affective reactions to working environ-
ments, are multidimensional, and despite some
degree of overlap, they are distinct ideas. Job
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satisfaction and burnout are constructs that influence one
another. Burnout has been linked to lower levels of both
job and personal satisfaction, according to Hombrados-
Mendieta and Cosano-Rivas [7]. The combined effects of
working at highly loaded hospitals, low wages, long work-
ing hours, and occupational burnout lead to lower levels
of job satisfaction [8]. Furthermore, work-related burnout
is discovered to be a statistically significant negative pre-
dictor of job satisfaction in the study by Slusarz et al. [9],
whereas job satisfaction has a feedback effect, reducing the
symptoms of burnout in nurses working in neurology and
neurosurgery departments.

Because of the aforementioned, further research is re-
quired to understand the nature of the connection between
burnout and satisfaction and to establish its causality [6].
In the study of Figueiredo-Ferraz et al. [10], a direct two-
way association between nurse burnout and satisfaction
was also found. However, several studies find that satisfac-
tion is a requirement for the decrease in burnout symptoms
among medical professionals, which embodies the preven-
tion of severe implications like incorrect diagnoses, inaccu-
rate assessments, career interruption, and early retirement,
that potentially harm both employees and patients [11].
Because of this, job satisfaction is not considered a result
of burnout in this study but rather a predictor.

Healthcare professionals’ performance can be greatly in-
fluenced by their satisfaction level and burnout symptoms.
These two factors interact to affect nurse productivity, pa-
tient care quality, and nurse retention in the workplace
[12]. Their capacity to predict employee behavior illus-
trates how important the integrated analysis of satisfac-
tion and burnout is. In previous studies, these constructs
have been associated with employee retention. Unlike most
other professions, the medical industry is characterized by
emotional labor that lowers employee satisfaction, leads
to burnout, and ultimately implies the intention to quit
the job [13, 14].

The connection between satisfaction and burnout syn-
drome has been empirically proven multiple times. Song
et al. [11] showed that job satisfaction is a direct nega-
tive predictor of job burnout among medical workers in
mental hospitals. Furthermore, job satisfaction, along with
nurses’ demographic characteristics, their involvement
in management, and working in multiple institutions, is
a significant antecedent of burnout in Portuguese hospi-
tals [14]. The same authors concluded that job satisfac-
tion reduces emotional exhaustion, as one of the burnout
manifestations. Furthermore, Tremolada et al. [15] found
a significant association between job satisfaction and
burnout in a sample of health professionals in apheresis
units. In addition, their research revealed high values for
all burnout indicators.

Job satisfaction and personal burnout

The cause-effect relationship between job satisfaction and
burnout using the CBI approach is almost completely un-
addressed. There are only a few studies in the literature

that have linked employee satisfaction in various sectors to
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these types of burnout. Lee and Lin [16] found that over-
all satisfaction correlates with a burnout in personal and
work domains in the sample of Taiwanese clinical nurses.
According to a study by Payne et al. [17] that involved a
sample of staff members affiliated with psychiatric nurs-
ing, low levels of job satisfaction are substantially corre-
lated with higher rates of burnout, including personal,
work-related, and client-related burnout. Based on the
Project on Burnout, Motivation and Job Satisfaction study,
Kristensen et al. [3] tested the validity of the CBI instru-
ment and found a significant relationship between job
satisfaction and all forms of burnout, including personal
burnout. According to Berat et al. [4], relationships with
colleagues, the nature of work, and communication, are
negatively connected to work-related burnout in a sample
of employees in the Republic of Serbia working in a variety
of occupations.

Work-related burnout and personal burnout

Personal burnout differs from work-related burnout since
it represents general tiredness and people’s attribution of
burnout in their personal life [18]. However, there is no
empirical evidence in the extant literature concerning the
pattern and sequence in which different forms of burn-
out arise. Work-related and personal burnout are both in-
versely correlated with job satisfaction among American
nurses, according to Montgomery et al. [19], and thereis a
substantial relationship between these two components of
the burnout scale. Work-related burnout is positively asso-
ciated with personal burnout among social workers [3]. It
positively correlates with burnout in the personal domain
in a study conducted on a sample of teachers in Italian
schools by Fiorilli et al. [20]. Sestili et al. [21] identified
a significant positive relationship between work-related
and personal burnout among academics in medicine and
pharmacy. A very strong positive intercorrelation between
work-related and personal burnout was also established
in the research of Walters et al. [22] and Lapa et al. [23]
in a group of social workers and physicians of different
specialties in Portugal, respectively.

METHODS

A cross-sectional study was performed within the hospital
blood banks at stationary health institutions in five cities
in the central part of Serbia. The questionnaire forms were
distributed to employees and 218 of them were returned
tully completed. The academic purpose of the study was
explicitly disclosed to all participants and their anonymity
was ensured. In light of the foregoing, respondents inserted
the completed questionnaire in the special envelope and
only the research team had access to the data. Regarding
gender, 66.5% of the sample is female. The majority of
respondents were between the ages of 46 and 55, followed
by those under the age of 35, while 23.8% of respondents
were aged 55 and over. The most numerous groups in the
sample are respondents with a high school degree (155),
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followed by specialists, subspecialties, and primarii (54).
Respondents with master’s and Ph.D. degrees make up
2.3% of the sample, while the smallest group of respon-
dents have a primary school degree. Employees with more
than 20 years of work experience exceed those with less
than five years of experience, who are almost equally pres-
ent in the sample as respondents with 11-20 years of expe-
rience. The smallest percentage has 6-11 years of service
in the current institution.

Measurements

In addition to the demographic data section, the question-
naire had three other segments. The first two measure the
independent variables, while the last section consists of
items for assessing the dependent construct. Using previ-
ously established and multiple times tested scales in previ-
ous research provided high reliability of the measures in
our study. All the items were translated from English and
adjusted to the Serbian setting. The participants scored
every question on a five-point Likert scale, ranging from
“strongly disagree”, marked by 1, to “strongly agree” indi-
cated by 5.

The first subscale includes eight statements used to es-
timate job satisfaction. These were derived from the Job
Satisfaction Survey developed by Spector [24] and proved
suitable for human service research. These statements ana-
lyze the nature of work, operating conditions, and commu-
nication. The nature of work was measured with two items,
for instance, “My job is enjoyable” The operating condi-
tions subscale contained three negatively worded items.
One of the items in this measure, for example, states “My
efforts to do a good job are seldom blocked by red tape”
Communication was also measured with three items, while
some of them were negatively keyed; for instance, “Work
assignments are not fully explained.” The Cronbach’s a
value for job satisfaction was 0.75, which indicated satis-
factory internal consistency of the items.

We used the CBI [3] to assess burnout levels and con-
stitute the other two subscales. This instrument has been
validated in a variety of occupations, including the medi-
cal field. Three questions designed to assess work-related
burnout were placed in the first subscale and included “Are
you exhausted in the morning at the thought of another
day at work?”, and “Do you feel that every working hour

is tiring for you?” The last section refers to personal burn-
out. It also consists of three questions, such as “How often
are you emotionally exhausted?” and “How often do you
feel worn out?” The Cronbach’s a for work-related and
personal burnout was 0.86 and 0.88, respectively, showing
excellent reliability for both subscales.

Using the SPSS Statistics for Windows, Version 26.0.
(IBM Corp., Armonk, NY, USA) we performed several
statistical analyses, beginning with descriptive statistics
and correlation. Job satisfaction, work-related, and per-
sonal burnout constituted a hierarchical regression model
in this research. Sex, age, education, and length of service
of participants, were chosen as control variables.

We confirm that we have read the journal’s position on
issues involving ethical publication and affirm that this
work is consistent with those guidelines.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

RESULTS

According to the results of descriptive statistics, respon-
dents indicated moderately high levels of job satisfac-
tion. Mean values were highest for the statements “I like
doing the things I do at work” (M = 4.16) and “My ef-
forts to do a good job are seldom blocked by red tape”
(M = 3.86). Within the scale that measured burnout, we
found the highest mean value for the question “Do you
have enough energy for family and friends during lei-
sure time?” (M = 3.19) with the major standard deviation
(SD = 1.46). Within items that measured job satisfaction,
the highest heterogeneity of responses was recorded for the
question “Many of our rules and procedures make doing
a good job difficult” (SD = 1.32) (Table 1).

As presented in Table 1, the strongest positive connec-
tion was identified between work-related and personal
burnout (r = 0.742). Among job satisfaction dimensions,
we found a moderately strong positive correlation between
the nature of work and operating conditions (r = 0.489).
According to the results, work-related and personal
burnout negatively correlate with operating conditions.

Table 1. Correlation analysis of personal burnout, job satisfaction, work-related burnout, and control variables (n = 218)

Variables 1 2 3 4 5 6 7 8 9
1 | Sex
2 |Age 0.134*
3 | Education 0.070 0.041
4 Zf;:‘n‘l"z“at:;”n 0083 | 0751% | -0.087
5 | Nature of work -0.095 -0.054 0.104 -0.073
6 | Operating conditions 0.046 -0.131 -0.004 -0.155* -0.025
7 | Communication 0.086 -0.042 0.065 -0.108 0.489** 0.190%**
8 | Work-related burnout -0.034 0.243** -0.012 0.264** 0.008 -0.442%* -0.152*%
9 | Personal burnout -0.122 0.198** -0.161* 0.256%* -0.133 -0.433** -0.243** 0.742%*

Note: *p < 0.05, **p < 0.01, ***p < 0.001
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Table 2. Hierarchical multiple regression analyses for job satisfaction and work-related burnout of personal burnout

Constructs R? R? change F Stand.al.'dlzed t Tolerance VIF
coefficient

Block 1: Control variables 0.085 4.963%**

Sex 0.054 1.173 0.921 1.085
Age 0.031 0.444 0.405 2.469
Education 0.097 2.126* 0.932 1.073
Years within organization 0.055 0.785 0.397 2.519
Block 2: Job satisfaction 0.245 0.159 9.713%%*

Nature of work 0.103 2.038* 0.764 1.309
Operating conditions -0.141 -2.780** 0.760 1.316
Communication -0.001 -0.025 0.714 1.401
Block 3: Work-related burnout 0.594 0.349 38.2171%*** 0.690 13.409%** 0.733 1.363

Note: *p < 0.05, **p < 0.01, ***p < 0.001
VIF - variance inflation factor

Concerning the connection between burnout and the
control variables, it was either statistically insignificant or
significant, but very mild.

As reported in Table 2, control variables were respon-
sible for an 8.5% variance in personal burnout. Nature
of work, operating conditions, and communication were
entered in the second set and accounted for an additional
15.9% variance in personal burnout. The nature of work
significantly affects personal burnout at the level p < 0.05.
The operating conditions are a negative predictor of work-
related burnout and this result is significant at the level
p < 0.001 Lastly, work-related burnout accounted for an
additional 34.9% variance. The result implies that among
the variables that have been observed, work-related burn-
out has the strongest influence on burnout in the personal
domain. The three sets accounted for 59.4% of the vari-
ance in personal burnout. A considerable F change after
the inclusion of two sets of variables indicates that adding
job satisfaction and work-related burnout significantly
increases model prediction.

DISCUSSION

The results of the study showed that job satisfaction has
a statistically significant impact on the level of personal
burnout in transfusion units. Observed dimensions of
satisfaction — nature of work, working conditions, and
communication, are inversely connected with burnout,
which partially supports the conclusion made by Berat
et al. [4]. Among the studies that used the same burnout
measurement, the result is also consistent with the con-
clusions of the research by Payne et al. [17] and partially
corresponds to the results generated by Kristensen et al.
[3]. Additionally, the obtained finding is consistent with
the research of Berthelsen et al. [25], as well as with the
one conducted by Piko [26], showing that job satisfaction
is a negative predictor of all dimensions of burnout among
Hungarian healthcare staff. The reported result partially
contradicts the study by Tsigilis and Koustelios [6], which
found a weak or very weak association between certain
dimensions of satisfaction and emotional exhaustion, de-
personalization, and personal achievement.
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The observed partial instead of complete agreement
with previous research is a result of the use of different
measuring instruments that assessed burnout levels, as
well as the variety of professions in which the relationship
between satisfaction and burnout was studied. The same
constructs are structured differently in these studies as a
result of the use of various measuring tools, which restricts
the ability to compare relevant findings. The research con-
ducted revealed that a high level of job satisfaction lowers
the likelihood of experiencing generic or personal burnout.
In other words, the development of positive work attitudes
among employees functions as a mechanism for prevent-
ing or minimizing personal burnout syndrome, which en-
hances employees’ health and might even inspire improved
performance [27]. At the same time, the analysis showed
that the strongest negative effect on personal burnout is
achieved by satisfaction with operating conditions. The
degree to which an employee evaluates working conditions,
including policies and procedures, can prevent burnout.

Another significant factor of personal burnout among
employees in transfusion departments identified in this
research is work-related burnout. The two forms of burn-
out are linked, according to several prior studies, how-
ever, these analyses are correlational in nature, making it
challenging to establish a causal connection between the
investigated constructs. In this regard, the result obtained
is quite consistent with the work of Kristensen et al. [3],
Fiorilli et al. [20], Sestili et al. [21], Walters et al. [22], and
Lapa et al. [23]. Additionally, it supports the findings of
Molinero-Ruiz et al. [18], who examined the reliability of
the CBI using a sample of workers from the Spanish educa-
tional, healthcare, social work centers, and industry sector
and found a high correlation between personal and work-
related burnout. The result also agrees with the finding of
the study by Thrush et al. [28] who showed a very strong
correlation between work-related and personal burnout.
Nevertheless, it partially conflicts with the findings of a
study by Youssef et al. [29] which examines the validity
of the Arabic version of the CBI instrument on a sample
of community pharmacists and found a very poor link
between work-related and personal burnout.

The findings indicate that tiredness, a lack of time for
friends and family, frustrations, and effort related to the
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work itself all lead to the emergence of personal burnout,
which manifests as persistent fatigue, emotional and physi-
cal exhaustion, and a sense of weakness. According to this
research, the form of burnout that occurs as a result of
the job features increases the risk of developing a set of
symptoms known as personal burnout, which decides an
individual’s overall quality of life.

CONCLUSION

Designing preventive strategies for burnout requires an
understanding of the elements that contribute to its de-
velopment. Managers and staff members need to become
aware of the risk of burnout, which may eventually result
in their intention to quit their job, which has several det-
rimental effects on the entire institution. Burnout should
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be addressed collaboratively by all organization members,
and its suppression needs to be a group effort rather than
an individual concern. It is recommended that managers
change the way things are done to decrease paperwork
and work volume. Additionally, they should look for ap-
proaches to influence how staff members view their job
so that they like it, take pride in it, and have a passion for
what they do. Efforts should be made to enhance group
communication. In this regard, managers should attempt
to make the organization’s goals more explicit while in-
volving staff in significant decisions. Besides, they need to
make sure that work tasks are understood by everyone in
the organization for higher levels of satisfaction. Greater
satisfaction would be ensured by the enhancement of these
components, which eventually results in less burnout.
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OpHoc M3MEf)y Pa3sINYUTUX UCXO0A4a NOCNa 34PaBCTBEHUX PaAHUKA Y je,qMHMu,ama 3d

TpaHcdy3njy Kpsu

Mapwuja CumoHosuh', Mapko Cnaskosuh? Mapuja Mupuh?, [paraH Epuh?
'YHUBEP3NTETCKN KNMHWUYKY LieHTap, BonHnuka 6aHKa Kpeu, KparyjeBau, Cpbuja;

2Ynneepautet y Kparyjesuy, EkoHomckm pakyntet, Kparyjesau, Cpbuja;

*Peny6nuuku GoHA 3a 30paBCTBEHO ocurypatse, beorpapg, Cpbuja

CAMETAK

YBoa/Uwm Kao jepaH of deHomeHa ca 036uIbHUM nocneu-
LlaMa Ha NoHaluakbe 1 JO6POOUT 3APaBCTBEHNX PagHVIKa, NPO-
decroHanHo caropeBatbe NPOOYANINIO je 3anHTepPecoBaHOCT
caBpeMeHuX ncTpaxmaaya. Kako oBaj cMHAPOM nocTaje cBe
yewha nojaBa y MeANLMHCKO] MpaKcK, jaBuna ce notpeba 3a
OMCEeXHUjM NCMNTUBaHEM HEFOBYX MPeANKTOpa.

Linsb oBe cTyguje je ga ucnuta fa M U Ha KOju HauuH 3a40-
BOJbCTBO 1 CaropeBatbe MOBE3aHO Ca MOC/IOM YTUUY Ha INYHe
daKTope caropeBama.

Mertopge NprMmapHM NogaLm NPUKYNIbEHMN CY TEXHUKOM CTPYK-
TypUpaHor ynuTH1Ka. MicTpaxxmnBaukm y3opak obyxsatuio je 218
UCMUTaHKKa 3aMoCIeHNX Y jearHMLama 3a TpaHchy3ujy Kpsu 'y
ueHTpanHoj Cpbuju. 3a notpebe aHanv3e noaataka npUMere-
He Cy AeCKpMNTUBHA CTaTUCTUKA, Kopenauuja 1 Xujepapxujcka
perpecuja.

DOI: https://doi.org/10.2298/SARH221220025S

Pesynrtatu CTyauja je nokasana fa je 3a40BO/bCTBO NOC/IOM
HeraTvBaH NpefuKTop MYHUX GaKTopa caropeBatba, MpPBeH-
CTBeHO pagHu ycnosu (8 =-0,141, t =-2,780, p < 0,01), nok
caropeBarbe NoBe3aHo ca MOC/IOM MMa CTaTUCTUYKM 3HavajaH
MO3UTKBAH YTILaj Ha InYHe paKTope caropeBama (B = 0,690,
t=13,409, p < 0,001) yka3yjyhu aa ontepeherbe Nocnom Moxe
MMaTW CHaXaH yTULaj Ha KBannTeT XMBOTa 30paBCTBEHUX Paj-
HUWKa 3aMoCIeHNX Y jeAnH1Lama 3a TpaHcdy3ujy KpBu.
3akmbyuak CnpoBefeHo NCTpaXmBatbe AONPUHOCU Noapo6-
HWjem pa3ymeBatby JeTepMUHAHTL aHanM3MPaHOr KOHCTPYKTa.
Pe3yntaTu oBe cTyauje o6e36ehyjy cmepHuLe MeHallepuma
3a pa3Boj cTpaTeruja 3a noseharbe JOOPOOUTY 3aMOCIEHUX 1
npeBeHUMjy pa3nuunTx obnnka caropeBarba Kog 34paBCTBe-
HVX PafHUKa.

KrmbyuHe peunt: 3310BO/bCTBO MOC/IOM; CaropeBatbe NoBe3aHo
ca nociom; IMuHmM GakTopu caropeBatba; 6aHKa Kpau
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Otorhinolaryngological symptoms in hospitalized
patients with COVID-19 - single-medical-center
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SUMMARY

Introduction/Objective The infectious condition named coronavirus disease 2019 (COVID-19) was
caused by coronavirus2 (SARS-Cov-2). Patients with COVID-19 disease may have symptoms which can
range from mild to severe clinical condition.

The aim of this study was to observe and analyze the presence of otorhinolaryngology symptoms in
hospitalized patients with moderate to severe COVID-19 disease.

Methods The descriptive clinical study analyzed data from medical records in 230 hospitalized patients
with moderate to severe COVID-19 pneumonia at Zvezdara Clinical Hospital Center, Belgrade, Serbia.
Otorhinolaryngology symptoms as well as generalized COVID-19 related symptoms were analyzed from
medical records during the year 2021. SARS-CoV-2 virus infection was previously confirmed in all patients
with positive polymerase chain reaction test and/or rapid antigen test.

Results The mean age of 230 patients included in this study was 64 years. The most common general
symptoms were cough 72%, fever 52%, dyspnea 46%, malaise 46% while to a lesser extent were observed
myalgia 19%, vomitus 3%, and diarrhea 3%. The distribution of otorhinolaryngological symptoms showed
that the most frequent symptom was anosmia 22%, while the throat pain was present in 20% and ageusia
in 19% of patients. The otorhinolaryngological symptoms which were present in lower frequencies
were headache in 16% of patients, tinnitus in 6%, vertigo in 5%, and hearing loss in 3% of patients.
Comorbidities were observed more often in patients older than 50 years. Hypertension was the most
common chronic disease in 60%, followed by diabetes in 23%, chronic obstructive pulmonary disease
in 7%, malignancy in 7%, hypothyroidism in 6%, and renal disease in 4% of patients.

Conclusion Otorhinolaryngological conditions that should be the subject of further post COVID survey

are prolonged anosmia, ageusia or hypogeusia, auditory dysfunction and vertiginous complaints.
Keywords: COVID-19; otorhinolaryngology symptoms; SARS-CoV-2 virus

INTRODUCTION

Coronaviruses can cause respiratory and gas-
trointestinal mucosa dysfunction as well as
neurological and hepatic dysfunction in ani-
mals and humans [1, 2]. Viral invasion of the
respiratory mucosa can cause symptoms of
the upper respiratory airways. Recent stud-
ies showed that SARS-CoV-2 virus infection
named as COVID-19 disease could cause fever,
cough, dyspnea, and fatigue but as well otorhi-
nolaryngological symptoms as pharyngodynia,
nasal congestion, rhinorrhea and headache [3,
4]. The loss of smell (anosmia) and altered
function of taste (dysgeusia) or loss of taste
(ageusia) were the most prominent otorhino-
laryngological symptoms frequently reported
with heterogenous frequencies. In mild to mod-
erate COVID-19 infection patients reported
olfactory dysfunction in more than 85% while
gustatory dysfunction was reported in more
than 88% of patients [4]. In recent meta-anal-
ysis the rate of gustatory dysfunctions ranged
from 5.6% to 62.7% while for olfactory disfunc-
tion varied from3.2% to 98.3% [5]. American
Academy of Otolaryngology-Head and Neck

Surgery proposed symptoms as anosmia and
dysgeusia as symptoms for screening procedure
for possible COVID-19 disease [5]. Anosmia
can occur as an early symptom before other
COVID-19 symptoms [6]. Besides this most
frequent otorhinolaryngology disorders, less
frequently were reported tinnitus, vertigo, as
well as hearing loss [7]. The entry mechanism
of SARS-CoV-2 virus was described as binding
of the viral S protein to the angiotensin-con-
verting enzyme 2 (ACE2) receptor. Spike pro-
teins on the surface of SARS-CoV-2 virus binds
to ACE2 receptors on the surface of the target
cell. The entry of the virus in the host cell is
enabled by serine protease type II (TMPRSS2)
which binds and cleaves the ACE2 receptors
which are highly expressed in the nasal and
bronchial mucosa. Recent studies suggested
that olfactory dysfunction as a consequence
of SARS-CoV-2 virus infection was caused by
non-neuronal cell-specific mechanism operat-
ing within the olfactory epithelium [8, 9].
Considering the route of SARS-CoV-2 virus
transmission, otorhinolaryngology examina-
tion was not a part of clinical routine for hos-
pitalized patients, first of all because of the high
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risk for transmission of the infection to health-care pro-
viders. Obtaining otorhinolaryngology symptoms data in
hospitalized patients with COVID-19 disease can be use-
tul for follow up of the patients with otorhinolaryngology
dysfunction during the post-COVID period.

The aim of this descriptive clinical study was to anal-
yse the occurrence of otorhinolaryngology symptoms in
hospitalized patients with moderate to severe COVID-19
disease. The patients were hospitalized at Zvezdara Clinical
Hospital Center, Belgrade, Serbia.

METHODS

This clinical observational study analyzed medical data
in 230 hospitalized patients with previously confirmed

‘ DOI: https://doi.org/10.2298/SARH2207190365
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SARS-CoV-2 virus infection. This study was approved
by institutional ethics committee (6206/1/2022). The
demographic data (sex, age), as well as the frequency
of general and otorhinolaryngological symptoms were
analyzed. Patients were hospitalized at Zvezdara Clinical
Hospital Center, Belgrade, Serbia during the year 2021. All
of them had positive polymerase chain reaction test and/
or rapid antigen test for COVID-19 and had moderate to
severe pneumonia which was diagnosed according to the
COVID-19 clinical protocol [10]. Otorhinolaryngology
symptoms as well as generalized COVID-19 related symp-
toms were analyzed from medical records.
Descriptive statistics were calculated for demographic
characteristics and other followed parameters and present-
ed as frequencies and percentages. Statistical analysis was
performed using the IBM SPSS Statistics for Windows,
Version 20.0 (IBM Corp., Armonk, NY, USA).

RESULTS

The analyzed medical data of 230 hospitalized patients
showed that 102 (44%) were males and 128 (56%) females.
The mean age of the patients was 64 years.

The most common general symptoms were cough
(72%), fever (52%), dyspnea (46%), and malaise (46%).
Myalgia (19%), vomitus (3%), and diarrhea (3%) were
observed to a lesser extent (Figure 1).

The distribution of the otorhinolaryngology symptoms
showed that throat pain or pharyngodynia was pres-
ent in 20% of patients, anosmia in 22%, ageusia in 19
%, headache in 16%, tinnitus in 6%, vertigo in 5%, and
hearing loss in 3% of patients (Figure 2). All patients with
hearing loss had hypertension, two of them had diabetes
and hypertension and all patients with hearing loss had
more than a three-fold increase in the value of C-reactive
protein and ferritin. The similar results of biochemical
analyses were present in patients with anosmia, ageusia,
and vertigo.

Comorbidities were present frequently in patients old-
er than 50 years. The hypertension was leading chronic

disease in 60%. In 23% of patients with diabetes, hyper-
tension was present at the same time. In 7% of patients
was reported chronic obstructive pulmonary disease, and
asthma. Hypothyroidism was present in 6%, malignant
disease in 7%, and renal disease in 4% of hospitalized pa-
tients (Figure 3).

DISSCUSION

Pharyngodynia, rhinorrhea, dysfunctions of smell and
taste can be the symptoms of COVID-19 in the patients
with moderate to severe acute respiratory inflammation.
In this study percent of anosmia and ageusia was pres-
ent in 22% and 19% of patients. Ozgelik Korkmaz et al.
[7] reported higher incidence of otorhinolaryngological
symptoms in hospitalized patients than our study: the rate
of taste dysfunction was 41.3%, smell dysfunction was
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37.9%, and the rate of sore throat was 32.7%, for tinnitus
11.2%, hearing loss 5.2%, and vertigo 6.1%. Johnson et al.
[11] recently published results of one of the largest single
institution study conducted in Mayo Clinic. The authors
reported that rate of subjective altered smell and taste in
2250 COVID-19 patients was 29.6%. The rates of most
common otorhinolaryngological symptoms were reported
in other study as 34.5%, for taste loss, 31.8% for smell loss
and sore throat as 26% [12]. Results of a meta-analysis
on otorhinolaryngological symptoms pointed out that the
prevalence of olfactory dysfunction in COVID-19 patients
was 52.73% after having analyzed ten studies [13]. Nine
studies were analyzed for gustatory dysfunction demon-
strating prevalence of 43.93%. Less frequent were rates for
dizziness 2.2% and hearing loss 0.9% [13]. In this study
hearing loss was present in 3% of patients. The patients
pointed out that they had normal hearing function be-
fore they were infected with SARS-CoV-2 virus. Objective
measurements of hearing function were not performed in
this study. All patients with hearing loss had hypertension,
two of them had diabetes and hypertension. Kllic et al.
[14] reported that sudden hearing loss could be the only
sign of a COVID-19 infection in patients with no other
symptoms of disease. Recently published results of meta-
analysis on hearing loss, tinnitus and vertigo in patients
with COVID-19 showed that hearing loss rate was 3.1%
in four analyzed studies, while in analysis of six studies on
tinnitus the occurrence rate was 4.5% and analysis of nine
papers on vertigo demonstrates the rate was 12.2% [15]. In
this study tinnitus was present in 6%of patients and ver-
tigo in 5%. The main remarks of the authors of meta-an-
alytical studies were the weakness of study data collection
like self-reports and medical records without the objective
evaluation and control groups. According to that opinion
the results of our study can be observed as results of de-
scriptive clinical study without objective measurements
for otorhinolaryngological symptoms. Milisavljevic et al.
[16] published one of the latest objective study on sud-
den hearing loss in COVID-19 disease. The results of that
study showed the rate of 40.5% for sensorineural type of
hearing loss. It was confirmed by audiological assessment
in 74 patients with moderate form of COVID-19 disease.
All patients were treated in tertiary hospital center [16].
It is not yet clarified weather SARS-CoV-2 virus affect
peripheral neural structures and central nervous system
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OTOPUHONAPUHIONOWKN CUMNTOMM KOA XOCNUTANIM30BaHNUX 6ONECHUKA ca KOBUAOM
19 - ctyauja jegHor 60aHMYKOr LeHTpa y Cpbuju

CHexxaHa CaHkosuh-babuh'? BnagaHn MunyTtuHoBuh'?, 3opaHa Pagut', Hepa LWanuh', Catba Lionuh’
'KnnHMYKo-60IHNYKY LieHTap,,3Be3papa’, KnHuka 3a yBo, rpno 1 Hoc, beorpag, Cpbuja;

2Ynusepautet y beorpapy, Cromatonoluku dakyntet, beorpag, Cpouja

CAXETAK

YBoa/LUum ViHpeKTMBHO 060/meHe KopoHaBupyc 2019 (ko-
BuA 19) n3assaHo je KopoHaBupycom 2 (Bupyc SARS-CoV-2).
bonecHnum ca KoBrAOM 19 MOry UMaTV KIUHWYKY CIMKY Koja
Bapvipa Of faKe A0 TeLlKe.

Linrb oBor ncTpaxusama je 610 fa ce aHanu3vpa NpucycTBo
OTOPVHOIAPUHTONTOLKMX CUMMTOMA KOA XOCNUTaNN30BaHNX
60NeCcHUKa Ca CPeAHbEe TELIKUM 1 TELLKUM 0611Kom Kosrga 19.
MeTopae Y 0ecKpUNTUBHOj KIMHWUYKOj CTYANjU aHANU3NPaHn
Cy NojaLum U3 MeanUMHCKe foKyMeHTaLmje 230 6onecHrKa ca
cpeftbe TELWKMM 1 TELLKMM 0611KoM HbeKLMje KoBug 19 Koju
CY XOCMUTASTHO fledeHn y KnnHnyKo-60MHNYKOM LieHTpy , 3Be-
3gapa” y beorpagy, y Cpbuju. OTOpMHONAPUHIONOLIKIM CUMII-
TOMWU, Kao U OMLUITW CUMMTOMU BE3aHV 3a 0borberbe Kosug 19
AHaNN3UPaHN Cy U3 MefULIMHCKe fJoKyMeHTauuje 3a 2021. rogn-
Hy. ViHdekumja Bupycom SARS-CoV-2 je npetxofHo notBpheHa
Kog, CBYX 6ONnecHMKa NO3UTMBHUM TECTOM JlaHYaHe peakumje
n/unu 6P3NM aHTUTEHCKNM TECTOM.

PesynTtatu MpoceyHa ctapocT 230 6onecHnKa Koju cy 6unm
YK/by4YeHU y OBy CTyaunjy 6una je 64 rogute. Hajuewwhu onwtu

DOI: https://doi.org/10.2298/SARH220719036S

cumnToMm cy 6unm Kawarb (72%), rposnuua (52%), aucnHeja
(46%), manakcanoct (46%), BOK Cy y Marboj Mepu npumehexn
Mmujanruja (19%), noBpahatbe (3%) 1 gujapeja (3%). Auctpu-
6yLja OTOPMHONAPUHTONOLKNX CMMIMTOMA NOKa3ana je fja je
Hajuewhm cumnTom aHocMuja (22%), BoK je 6on y rpay nprcyTaH
Kog 20%, a arey3uja kog 19% 6onecHnka. OTopUHONAPYHIoso-
WKW CUMMTOMW KOjy Cy GUAN NPUCYTHU Y HIXKOj GpeKBeHLmjv
6unm cy rmaBo6oba Kog 16% 6onecHnKa, TMHUTYC Ko, 6%, BPTO-
rnaBuLa Ko 5% 1 rybutak cnyxa kog 3% 6onecHrika. Komopou-
AnTeTun cy 6unu vewhn Kog 6onecHvKa ctapmjux of 50 roanHa.
XvinepTeHsuja je 6una Hajuewha KomopbugHa 6onect Kog 60%
6onecHuKa, anjabetec Kog 23%, XPOHUYHA OMNCTPYKTMBHA 60-
nect nnyha Kop 7%, ManurHuTeTn Kog 7%, XmnoTupeosa Kog 6%
1 6ybpexHa nHcyduumjeHumja koa 4% 6onecHuKa.
3ak/byyak OTOPUHONAPUHIONOLKI CUMMTOMU Kojvi Tpeba Aa
6ypy narmbe npaheHn y nepviofy nocne KoBuga Cy NposioHr1pa-
Ha aHocMuja, areysuja, nopemehajn cnyxa 1 paBHoOTeXe.

KmbyuHe peun: Ko 19; 0TOPUHONAPUHIONOLWKK CUMITOMY;
Bupyc SARS-CoV-2
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Retroperitoneal hematoma - an unexpected
complication of anticoagulant therapy in COVID-19
patients

Igor Vaskovic', Ivo Udovici¢', Mihailo Stoji¢, Ljiljana Arsenovic?, Vojislava Neskovic'

'Military Medical Academy, Clinic for Anesthesiology and Intensive Care, Belgrade, Serbia;
*Military Medical Academy, Institute for Medical Biochemistry, Belgrade, Serbia

SUMMARY

Introduction Coronavirus disease 2019 (COVID-19) is associated with high inflammatory response,
hemostatic disturbances, and high thrombotic risk. Despite thromboprophylaxis, a high incidence of
thromboembolic events has been reported with a consequent increase in anticoagulant therapy from
standard to intermediate or even therapeutic doses. However, published evidence on the incidence and
outcome of the hemorrhagic complications of applied therapy is still limited.

Outlines of cases We present two female COVID-19 patients, treated with anticoagulant therapy who
suffered from major spontaneous bleeding and retroperitoneal hematoma. The first, a 64-year-old pa-
tient, treated with non-invasive ventilation protocol in the Intensive Care Unit due to respiratory failure
received a therapeutic dose of anticoagulant therapy adjusted to the anti-Xa assay. The cumulative dose
of nadroparin was 150 1U/kg body weight/day. The second, a 60-year-old patient with the moderate
clinical presentation on low flow oxygen support was treated with therapeutic doses of anticoagulant
therapy calculated according to the body weight. Emergency open surgery was performed due to massive
bleeding. No active surgical bleeding was detected, and retroperitoneal hematomas were assumed to be
complications of the applied anticoagulant therapy. Both patients were discharged and fully recovered.
Conclusion Although rare, severe hemorrhage requires attention when considering anticoagulant
therapy in COVID-19. Uncommon sites of spontaneous bleeding suggest additional evaluation on a
case-by-case basis, given that a diagnosis is often delayed due to a lack of specific presenting symptoms.
Further studies are needed to verify the risk-benefit ratio of different regiments of anticoagulant therapy

in patients with COVID-19.

Keywords: COVID-19; anticoagulants; hemorrhage; retroperitoneal space

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a sys-
temic disease characterized by immune system
hyperactivity, endothelial dysfunction, and he-
mostasis disorders. Hemostasis disorders are
one of the critical aspects of the pathophysiol-
ogy of this disease, and various mechanisms
such as cytokine storm, antiphospholipid syn-
drome, activation of macrophages and com-
plement cascades are related to them [1]. All
these derangements significantly increase the
risk of thrombosis, and 20-30% of critically ill
COVID-19 patients develop pulmonary throm-
boembolism and deep vein thrombosis [2]. On
the other hand, studies published before the
pandemic showed that 8-10% of patients in the
Intensive Care Unit (ICU) develop thrombo-
embolic complications regardless of prophylac-
tic doses of anticoagulant therapy [3].

The high incidence of thrombosis in patients
with COVID-19 made some clinicians increase
the dose of anticoagulant therapy from prophy-
lactic to intermediate or therapeutic doses.
However, the efficacy and safety of various an-
ticoagulant therapy protocols are still lacking
[4]. Most of the published clinical trials have
focused on thromboembolic complications,

while the risk factors and frequency of bleed-
ing, and its impact on patient morbidity and
mortality, remain unknown.

Here we present two female COVID-19 pa-
tients, treated with anticoagulant therapy and
suffering from major spontaneous bleeding
and retroperitoneal hematoma. Our research
database covered the period from April 2020 to
December 2021 in Karaburma COVID Hospital.

REPORTS OF CASES
Case 1

A 64-year-old woman, a long-term hyperten-
sive patient on regular therapy, obese (body
weight 90 kg, body height 175 cm), and un-
vaccinated, was transferred from the ward of
our hospital to the ICU due to respiratory in-
sufficiency. At the time of her deterioration,
she had oxygen support with a non-rebreather
mask (NRM) with a flow rate of 15 I/min. She
was dyspneic, with paroxysmal coughing fits,
tachypneic with a respiratory rate up to 35/
min, with oxygen saturation (SpO,) of 89-92%.
Immediately after admission, non-invasive
ventilation was started, with the following

Received  MpuMmmbeHo:
August 24, 2022

Revised - PeBusuja:
February 13,2023

Accepted - MpuxsaheHo:
February 14, 2023

Online first: March 3, 2023

Correspondence to:

Igor VASKOVIC

Military Medical Academy
Clinic for Anesthesiology and
Intensive Care

Crnotravska 17

11000 Belgrade

Serbia

vaske79@gmail.com



344

Vaskovic . et al.

Figure 1. Case 1 - chest radiograph shows
bilateral patchy pulmonary consolidations

Figure 2. Case 1 - (a) axial computed tomography scans of the abdomen and pelvis show right
rectus abdominis muscle hematoma (b) extending into the extraperitoneal pelvis; (c) hemor-
rhagic collection posterior to the anterior abdominal wall

Table 1. Case 1 - blood tests during the intensive care unit course

Data | Hgbo/l | Plt1ol | e ce p S nﬁ:’; 6P9’ | INR | Fibg/l | Ddmg/l | ATIIU/mI | Axa U/ml
g‘;’g”;a' Lo | 140-450 | 25-75 | 44-88 > 90 0-5 07-12| 2-4 | 0-05 | 08-12

Dayl | 137 | 246 9.1 56 101 181 | 196 | 092 213

Day3 | 125 | 291 9.0 44 107 1693 | 576 | 104 | 62 | 302 0.94 0.50
Day5 | 120 | 252 7. 47 106 614 49 | 380

Day7 | 143 | 394 63 50 104 87 6.38

Day 8 101 | 25 | 371 085 107
Dayll | 134 | 342 6. 45 107 21 169

Day14 | 135 | 251 62 49 105 07 0.91

Day15 | 108 | 259 85 44 107 05 107 0.64

Hgb - hemoglobin; PIt - platelets; Cre — creatinine; GFR - glomerular filtration rate; CRP - C-reactive protein; IL6 - interleukin 6; INR - international normalized

ratio; Fib - fibrinogen; Dd - D-dimer; AT IIl - antithrombin Ill; AXa - anti Xa assay (therapeutic range 0.5-1 U/ml, prophylaxis range 0.1-0.4 U/ml)

parameters: FiO, 80%, positive end-expiratory pressure
(PEEP) 8 cmH, O, Pasb 0, whereby the respiratory fre-
quency decreased to 25/min with SpO, of 96-97%. Her
initial X-rays showed bilateral patchy pulmonary infil-
trates (Figure 1). Twelve hours after admission, and after
measurement of arterial blood gas test (pH 7.46, PaCO,
33 mmHg, PaO, 170 mmHg, HCO, 23.5 mmol/l, BE
0.2 mmol/l, lactate 1 mmol/l), respiratory parameters were
corrected to FiO, 60%, PEEP 6 cmH,O, Pasb 0.

Low molecular weight heparin was dosed according
to the local algorithm of the hospital: Nadroparin 0.6 ml
subcutaneously, once a day for patients up to 100 kg or
0.9 ml subcutaneously, once a day for patients over 100 kg,
if the D-dimer values were < 2 mg/L fibrinogen equivalent
units; while for patients with D-dimer > 2 mg/L fibrinogen
equivalent units, an adequate dose (relative to body weight)
of low molecular weight heparin was given twice a day.
Thus, an initial intermediate dose of anticoagulant therapy
was started with Nadroparin 0.6 ml, subcutaneously, twice
daily. After four doses of nadroparin, on the third day and
four hours after the morning dose, an anti-Xa test was per-
formed together with other hemostasis parameters (Table
1). After obtaining the anti-Xa test (0.5 U/ml), anticoagu-
lant therapy was corrected (nadroparin 0.6 ml + 0.9 ml)
so that the cumulative dose of 150 U/kg body weight/day
was reached. After dose adjustment, according to the same
regimen, the patient’s hemostatic profile was repeated on

‘ DOI: https://doi.org/10.2298/SARH220824023V

the eighth day when the anti-Xa test value was assumed
satisfactory (1.07 U/ml) (Table 1).

On the third day, after checking the blood investigation,
Tocilizumab was prescribed according to the drug admin-
istration protocol due to further deterioration (Table 1).

In the next few days, the patient improved, and the val-
ues of the inflammatory parameters decreased (Table 1).
On day 10, her oxygen support switched from non-invasive
ventilation to a NRM, with a gradual reduction in oxygen
flow over the next few days.

On day 15, the patient complained of lower abdominal
pain in the morning. In the afternoon, the pain became more
intense with abdominal tenderness and minimal distention.
She became hypotensive and tachycardic. The laboratory
tests revealed a decrease in hemoglobin level to 108 mg/1
(Table 1). She had oxygen support with NRM 15 l/min, and
arterial blood gas test showed PaO, 192 mmHg, PaCO,
31 mmHg, HCO, 23.1, BE 0.2, lactates 3.1.

Due to the hospital’s limited resources, the patient was
transferred to another hospital for further diagnosis and
treatment under suspicion of severe bleeding. The patient
underwent an urgent medial laparotomy with the dominant
tinding of the right rectus abdominis muscle’s hematoma
and bilateral retroperitoneal bleeding. Approximately 1300
ml of blood with coagula were evacuated (Figure 2). The
postoperative course was uneventful, and the patient was
discharged from the hospital in a good general condition.
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Figure 3. Case 2 - chest X-ray scan shows ex-
tensive bilateral pulmonary consolidations
involving both lower lobes with a zone of
reduced pericardial transparency of the left
lung

Table 2. Case 2 - blood tests during the hospital course

Figure 4. Case 2 - (a) axial computed tomography scans of the abdomen and pelvis show bilat-
eral rectus abdominis muscles hematomas (b) extending into the extraperitoneal pelvis; another
hemorrhagic collection in the right retroperitoneum with displaced adjacent structures (c)

Data Hgb (g/l) | PIt10%1 | Urea (mmol/l) | Cre (mmol/l) | GFR ml/min/1.73 m? | CRP (mg/l) | IL6 (pg/ml) INR Dd (mg/l)
g%;r:a' 115-165 | 140-450 25-75 44-88 >90 0-5 0-0.5
Day 1 144 162 5.0 66 20 18.1 0.41
Day 2 133 293 7.5 61 97 74.3 754 0.52
Day 6 134 337 6.6 56 99 73.0 0.73
Day 8 145 493 8.9 63 95 18.8 1.86
Day 13 136 362 8.5 53 101 1.2 0.83
Day 16 130 304 7.1 54 100 0.4 0.97 0.65

Hgb - hemoglobin; PIt - platelets; Cre — creatinine; GFR - glomerular filtration rate; CRP - C-reactive protein; IL6 — interleukin 6; INR - international normalized

ratio; Dd - D-dimer

Case 2

A 60-year-old obese woman (body weight 70 kg, body
height 157 cm), vaccinated, with rheumatoid arthritis, af-
ter the triage in the COVID Center in Belgrade, she was
admitted to the ward of our hospital for further treatment
of proven SARS-CoV-2 infection and consequential bilat-
eral pneumonia. The disease began 10 days before admis-
sion with the appearance of cough, malaise, shortness of
breath, and fever. Immediately after admission, supportive
oxygen therapy was initiated using a nasal catheter with a
flow rate of 2 1/min, achieving SpO, of 96-97%. The initial
chest X-ray showed extensive bilateral pulmonary infil-
trates involving both lower lobes with a zone of reduced
paracardial transparency of the left lung (Figure 3).

Prophylactic thromboprophylaxis was started with
nadroparin 0.6 ml, subcutaneously, once daily according
to the local algorithm. In the next few days, the patient’s
condition worsened with a progressive increase in oxy-
gen support. After checking laboratory results on the fifth
hospital day, tocilizumab was prescribed according to the
drug dosage information (Table 2). On the eighth day, due
to further progression of the disease, oxygen support was
increased to NRM with a flow rate of 15 1/min. The thera-
peutic dose of anticoagulant therapy was started accord-
ing to the patient’s body weight, with nadroparin 0.6 ml
twice a day.

In the next few days, the patient improved with a de-
crease in inflammatory parameters (Table 2) and a gradual
decrease of oxygen support to the nasal catheter at a flow
rate of 2 [/min.

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):343-347

On day 16 after admission, the patient complained of
abdominal pain. The abdomen was painfully sensitive to
light and deep palpation during the physical examination,
particularly in the ileocecal and suprapubic regions. Urine
retention was assumed, but 100 ml of clear urine was ob-
tained after the urinary catheter placement. The labora-
tory tests revealed a slight decrease in hemoglobin level
compared to the previous result, but still within the nor-
mal range (Table 2). The patient became hypotensive and
tachycardic, and because of suspicion of acute abdomen
and bleeding as a complication of anticoagulant therapy,
she was urgently transported to the surgical facility of an-
other COVID hospital.

Abdominal and pelvic computed tomography scans
showed hematomas of rectus abdominis muscles,
42 x 56 x 110 mm on the left and 40 x 55 x 120 mm on
the right side. There were also two hemorrhagic collec-
tions: in the right pelvis with a diameter of 60 x 90 mm,
which pushes the central pelvic organs contralaterally, and
in the right retroperitoneum with a size of 80 x 110 mm,
which luxates the ascending colon and pushes the right
kidney to the anterior abdominal wall (Figure 4). The pa-
tient underwent emergency surgery when around 3000 ml
of blood with coagula was evacuated. The postoperative
course went well, and the patient was discharged from the
hospital in a good general condition.

Data from the database of the doctoral dissertation
“Hemostatic profile and effectiveness of anticoagulant ther-
apy in patients with acute respiratory failure in COVID-19”
was used, which was approved by the Ethics Committee of
the Military Medical Academy on May 25, 2022.
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DISCUSSION

All anticoagulation guidelines in COVID-19 suggest
thromboprophylaxis for hospitalized patients [5]. Three
large international clinical trials published last year, col-
lectively called multiplatform randomized controlled trials,
described the effects of different dose regimens of heparin
in both non-critically and critically ill patients [6, 7]. The
primary outcome was a combination of hospital mortality
and organ support-free days at 21 days in non-critically ill
patients or patients in the ICU (critically ill). The results
showed that therapeutic anticoagulation did not improve
outcomes or mortality in the critically ill (including pa-
tients receiving high-flow oxygen). Opposite to this, in
patients with moderate COVID-19 and low flow oxygen
support, therapeutic anticoagulation reduced the need for
organ support. Although low, the incidence of bleeding
was higher with therapeutic anticoagulation than with
usual thromboprophylaxis in both groups of patients [6,
7]. In ICU patients, major bleeding occurred in 3.8% of
the patients assigned to receive therapeutic-dose antico-
agulation and 2.3% of those assigned to receive usual-care
thromboprophylaxis [6]. In non-critically ill patients, ma-
jor bleeding occurred in 22 of 1180 patients (1.9%) in the
therapeutic-dose anticoagulation group and nine of 1047
(0.9%) in the usual-care thromboprophylaxis group. Fatal
bleeding occurred in three patients in the anticoagulation
group and one in the thromboprophylaxis group [7]. Our
first patient was critically ill with high-flow oxygen support
and a therapeutic dose of anticoagulant therapy adjusted to
anti-Xa assay; the second was moderately ill on low-flow
oxygen and therapeutic doses of anticoagulation calculated
according to the body weight. Although current guidelines
recommend a prophylactic anticoagulation for adults who
require ICU-level care, including those receiving high-flow
oxygen, and a therapeutic dose of anticoagulation for pa-
tients who require low-flow oxygen, both of our patients
had significant bleeding as a complication of therapeutic
anticoagulation therapy [8]. Moreover, they had a sponta-
neous retroperitoneal hematoma (SRH), an unusual and
uncommon complication of anticoagulants [9].

SRH is challenging to diagnose because of the vague
signs and symptoms. Patients with retroperitoneal bleed-
ing have very subtle clinical signs of hemorrhage. Very
discreet hemodynamic instability, mild hypotension and
tachycardia that improve with intravenous fluids for a short
period should raise the clinician’s suspicion about possible
retroperitoneal hematoma and further investigation [10].

DOI: https://doi.org/10.2298/SARH220824023V
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It is believed that the term spontaneous means the ab-
sence of specific underlying pathology or trauma; many
data implied that unrecognized, minor injuries such as
vomiting or coughing can cause minor bleeding that can
be promoted and augmented with anticoagulation therapy.
In a small study with 12 patients, anticoagulation therapy
was the reason for large hematoma of the rectus abdominis
muscle; six of them had a history of coughing attacks [11].
This may be a plausible explanation of our patients rectus
abdominis muscle hematomas and retroperitoneal bleed-
ing mechanism, considering the low bleeding risk of our
patients in view of the lack of other comorbidities such as
renal disease or any bleeding disorders.

SRH is usually associated with anticoagulant thera-
py, bleeding disorders, and hemodialysis patients [12].
Recently, spontaneous retroperitoneal bleeding with
massive deep vein thrombosis has been reported in a pa-
tient with COVID-19 who was not even on anticoagu-
lant therapy, without any history of bleeding diathesis or
trauma prior to admission to the hospital [13]. This case
emphasizes that the COVID-19 induced procoagulant state
can cause massive thrombosis and the need for therapeutic
doses of anticoagulation. However, the risk of hemorrhagic
complications should always be considered, with caution
regarding dose regimens of anticoagulant therapy in spe-
cific patients.

It is very delicate to keep the equilibrium between anti-
coagulant therapy, and thrombotic and hemorrhagic com-
plications in patients with COVID-19. Hence, the optimal
anticoagulation protocol is still debatable. Retroperitoneal
hematoma, an uncommon site of spontaneous bleed-
ing, is a rare complication of anticoagulants. Additional
evaluation on a case-by-case basis is needed in light of
the absence of specific presenting symptoms and delayed
diagnosis. Further studies are needed to verify the risk-
benefit ratio of different regiments of anticoagulant therapy
in patients with COVID-19.
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PeTponepuToHeaNHU XemaTOM — HeyoburuajeHa KOMNAUKaLMja aHTUKOArynaHTHe

Tepanuje Kog, 6onecHuKa ca Kosuaom 19

Wrop Backosuh', MiBo Yaosuuuh', Muxauno Crojuh’, Jburbana ApceHosuh?, Bojucnasa HewkoBuh'

'BojHOMeAMLMHCKa akafiemMija, KnHUKa 3a aHecTe3nonorujy U MHTeH3MBHY Tepanujy, beorpag, Cpbuja;
’BojHOMeAMLMHCKa akagemuja, VIHCTUTYT 3a MeauumHCKy 6roxemujy, Beorpag, Cpbuja

CAXETAK

YBog bonect n3a3BaHa BUpYycom KOpoHa (KoBua 19) KapakTe-
pue ce XunepuHdnamaTopHUM OLrOBOPOM, XEMOCTATCKIM
nopemehajrima 1 BUCOKMM pPr3NKOM Of TPOM603e. YnpKoc
Tpombonpodunakcy, 6pojHe CTyauje cy nokasane BUCOKY WH-
umaeHumjy Tpomboembonujckmx gorahaja ca nocneguyHIM no-
Beharbem 03e aHTVKOoarynaHTHe Tepanuje oA CTaHAAPAHMX, O
VHTepMeamnjapHUX UK Yak Tepanujckrx. MehyTnm, objaBreHm
MoJaLm O y4ecTanocT 1 MCXOAY XeMOoparujcKnx KomnavKaLumja
NpUMeHeHNX NPOTOKOa Jieuetba CY U jajbe OrpPaHNYEHN.
Mpukas 6onecHuKa Y TeKCTy ce npriKasyjy ABe 6onecHuue ca
KoBrAoM 19 1 nojaBOoM MacMBHOT KpBapera (CoHTaHu pe-
TpOMnepuUTOHeasH XeMaTOM) Kao MOCNeANLOM NPUMEHeHe
aHTUKoarynaHTHe Tepanuje. MpBa, 64-roguiltba, 6onecHnLa
NPUM/beHa je y JefUHWLY NHTEH3MBHOT Nleyerba 360r TellKe
pecnupatopHe nHcyduumjeHumje. 3anoyeTa je HeMHBa3vBHa
MeXaHW1YKa BeHTunaumja 1 Tepanujcka Ao3a aHTuKoarynaHTHe
Tepanuje oppeheHa BpegHOCTMa aHTU-Xa TecTa. KymynatveHa
[l03a HagponapwHa je 6una 150 /U/kg TenecHe mace no AaHy.
Kog apyre, 60-roauwbe, 6onecHrue ca bunatepanHom nHey-
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MOHWjOM 1 YMEPEHO TELKOM KJIMHUYKOM C/IMKOM NPpUMeHeHe
Cy Tepanuvjcke fo3e aHTUKOoarynaHTHe Tepanuvje nspayvyHarte
npema TenecHoj TexnHu. O6e 6onecHuue cy npebaueHe y
APYry YCTaHOBY 1 MOABPrHYTE XUTHOj XMPYPLUKOj NUHTEPBEH-
Lmju 3601 3HaYajHOr KpBapekba. AKTBHO XUPYPLUKO KpBapetbe
Huje OTKPUBEHO, @ PETPONEePUTOHeaIHN XeMaToMW Ce cMaTpajy
KOMMIKaLmjoM npuMetbeHe Tepanuje. Obe 6onecHuue cy oT-
nyLITEHE Ca JIeuetba y JOOPOM OMLUTEM CTatby.

3ak/pyvak MacnBHO KpBapete npefcTaBsba PeTKy anv Mory-
hy KoMNIMKauWjy aHTUKoaryaHTHe Tepanuje Kof 6onecHuKa
ca koBugom 19. HeyobryajeHa mecTa CMOHTaHOT KpBapea
3axTeBajy UHAVBUAYANTHW Tepanujcky NPUCTYN 60necHuKy,
00631pOM Ha TO [la Ce AnjarHo3a YecTo ofnaxe 360r HegocTaTka
cneunpruHmx cumnToma. MoTpebHe cy fasbe cTyauje fa 6u ce
ncnutane edpmKacHocT n 6e36eHOCT NPrYMeHe Pa3nnUnUTX
NPOTOKOJIa aHTUKOArynaHTHe Tepanuje, NocebHO BULLMX Tepa-
NnjcKrX J03a, Kof 6onecHrKa ca kosugom 19.

KmbyuHe peun: koBug 19; aHTMKOarynaHTHa Tepanuja; Kpsape-
tbe; PeTponeprUTOHeyM

www.srpskiarhiv.rs



DOI: https://doi.org/10.2298/SARH220704043R

UDC: 616.315-007.253-089

CASE REPORT / MPUKA3 BONNECHUKA

Histological analysis of bone three months after
the treatment of oroantral communication with
autologous platelet-rich fibrin — a case series

Kristina Rebic', Bojan Janji¢', Vesna Danilovi¢', Vladan Dordevic?, Branislav Ili¢!

'University of Belgrade, School of Dental Medicine, Belgrade, Serbia;
2University of Travnik, Faculty of Pharmacy and Health, Travnik, Federation of Bosnia and Herzegovina,
Bosnia and Herzegovina

SUMMARY

Introduction Oroantral communication (OAC) closure may be accompanied by hard and soft tissue
defects. Platelet-rich fibrin (PRF) is the second-generation platelet concentrate that can be an effective
therapeutic option for the closure of defects up to 5 mm in diameter. The aim of this investigation was to
evaluate whether PRF could be a viable therapeutic option for OAC closure and provide sufficient bone
quality/quantity for the forthcoming implant placement.

Outlines of cases The case series included eight patients treated with PRF due to the presence of OAC less
than 3 mm in diameter. Three months after the surgery, at the time of implant placement, bone samples
were harvested and taken for histological analysis. The results demonstrated success in all eight cases,
obtaining both hard and soft tissue healing. Histological analysis showed that newly formed bone was
present on all histological samples, without visible signs of inflammation and necrosis.

Conclusion PRF could be a viable therapeutic option for OAC closure in specific clinical cases, but future
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randomized, controlled, clinical studies are required for more conclusive results.
Keywords: bone healing; autologous platelet-rich fibrin; oroantral communication

INTRODUCTION

Surgical closure of the oroantral communica-
tion (OAC) may be accompanied by hard and
soft tissue defects [1]. Although application of
local soft-tissue flaps is still the most utilized
technique for OAC closure, recent studies sug-
gest that platelet-rich fibrin (PRF) can be an
effective therapeutic option for the closure of
defects up to 5 mm in diameter. PRF is associ-
ated with minimal postoperative morbidity and
allows preservation of adjacent teeth soft tissue
structures [2-5]. Additionally, the combination
of PRF and bone grafting materials promotes
hard tissue healing, obtaining better conditions
for future implant placement [3, 4, 5].

PREF is the second-generation platelet con-
centrate consisting of a three-dimensional
polymerized fibrin matrix in a molecular
structure. It incorporates blood contents such
as leukocytes, erythrocytes, platelets, growth
factors, and circulating stem cells [6]. PRF
membrane induces tissue regeneration due
to the stimulating effects on osteoblast cells,
gingival fibroblasts, pulp cells, and periodontal
ligament cells [1].

This case series aimed to evaluate whether
PRF could be a viable therapeutic option for
the OAC closure and provide sufficient bone
quality/quantity for the forthcoming implant
placement.

REPORT OF CASES

This case series included eight patients treated
at the Clinic for Oral Surgery, School of Dental
Medicine in Belgrade (six males and two fe-
males; aged 21-43 years, mean age 34.6 + 11.3
years). They were referred to the Clinic due to
the presence of OAC and enrolled in the study
according to the following inclusion criteria:

— patients in good general health without a
history of systemic disease or medication
that could interfere with the treatment
(ASA1 and ASA2);

— fresh OAC (not more than 24 hours from
the tooth extraction);

- without the clinical/radiological signs of
maxillary sinusitis;

- long and narrow alveolus of the extracted
tooth;

- OAC less than 3 mm in diameter;

- length from the cortical margin of the ex-
tracted tooth to the OAC being at least 6
mm;

- clinically compliant patients consent to be
enrolled in the study.

The OAC was closed by autologous PRF
plugs and membranes, following Choukroun’s
PRF centrifuge protocol (PRF DUO™, Nice,
France) [7]. After the curettage and saline rins-
ing, wound edges were freshened, and the PRF
plug was placed inside the alveolus. PRF mem-
brane was shaped over the site in one layer, and
the closure was obtained by interrupted sutures
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Figure 1. Platelet-rich fibrin material placed in the alveolar socket

Eo = ca o neam

Figure 2. Bone sample inside the trephine burr @ 3.0 mm

- Figure 1. The follow-up was scheduled, and sutures were
removed on the 10th day.

Epithelization and soft tissue healing were uneventful
in all eight cases. Three months after the OAC closure,
there was a sufficient amount of keratinized gingiva and
the cone-beam computed tomography evaluation revealed
new bone formation in the area of the previously extracted
tooth. Sub-antral height of 6-9 mm (average 7.3 mm) was
obtained in all eight cases. The site was reopened, bone
samples for histological analysis were harvested (trephine
burr; © 3.0 mm - Figure 2), and implants were placed.
We were using bone level, tapered implants, following the
maxilla protocol (avoiding the last sequence drill), and
managed to obtain solid implant stability (from 20 Ncm
to above).

Bone samples were stored in a 10%-formalin solution
for 12-24 hours and then decalcified in a microwave oven
(eight cycles of 10 seconds; at 410-430°C for 20 minutes).
The material was dehydrated with 70%, 95%, and 99% eth-
yl alcohol, respectively, and clarified with xylene. Gathered
bone fragments were embedded in paraffin blocks, cut
into slices (3-4 pm), and stained with Goldner trichrome
method. Analysis of samples was performed under Leica
Microsystem® optical microscope (Leica Microsystems™
GmbH, Wetzlar, Germany).

The newly formed bone was present in all histologi-
cal samples, without signs of inflammation and necrosis
(Figure 3). Bone trabeculae were surrounded by the loose
connective tissue in which no inflammatory infiltrate cells
were seen, or their number was minimal. Additionally,
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Figure 4. Newly formed bone tissue with elements of mature and
immature bone (Goldner trichrome method, 100 x)

Figure 5. Osteocytes in the lacunae and osteoid and densely packed
osteoblasts (Goldner trichrome method, 400 x)

intensive bone remodeling was noticed, i.e., the presence
of mature (lamellar) bone and immature (fibrous) bone
(Figure 4). Haversian canals with concentrically placed
bone lamellae (characteristics of osteons) were seen as a
sign of mature bone, and collagen-fiber networks as a sign
of immature bone. The abundant presence of osteocytes
lying in lacunae confirmed bone vitality, and the presence
of osteoids covered with a dense layer of osteoblasts was a
sign of active osteogenesis (Figure 5).
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This report was approved by the institutional ethics
committee, and written consent was obtained from the
patients for the publication of the report and any accom-
panying images.

DISCUSSION

Our findings indicate that PRF could be a viable solution
for the OAC closure in specific clinical cases. It provides
proper hard and soft tissue healing, obtaining sufficient
bone quality/quantity. Initially, PRF acts as a boosting
agent for soft tissue healing, supporting epithelization.
Additionally, it promotes bone formation in the area of
the extracted tooth, creating the vital bone, and shortens
the healing period. The presence of mature and immature
bone is a significant histological sign of intensive bone
remodeling.

PRF plug acts as a core for bone healing and the PRF
membrane acts as a biological membrane that promotes
epithelization. Due to its properties, PRF has proven as the
material of choice not only for this indication but in many
other clinical studies as well. Ondur et al. [8] showed that
the use of PRF for hard and soft tissue healing may have
advantages due to its autogenous origin, being cheaper
than the collagen membrane. The authors pointed to PRF’s
ability to release growth factors (TGF-B1, PDGF-B, VEGF),
particularly in the first seven days, and later, up to 28 days.
Similarly, Liu et al. [9] promote PRF as a bone grafting
material for oral and maxillofacial bone regeneration
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procedures as it improves proliferation, migration, dif-
ferentiation, and mineralization of the cells during bone
formation. There is an indication that PRF could also
diminish crestal bone resorption after tooth extraction
[10], as demonstrated in periimplantitis therapy use [11].
Moreover, the application of PRE, either alone or in com-
bination with another biomaterial, might be effective in
reducing time for new bone formation and future implant
placement [12, 13].

Although we were successful in all eight cases obtaining
hard and soft tissue healing, it would be presumptive to
state that PRF could be a universal tool for OAC closure.
In this study, we had a strict case selection, requiring fresh
OAC with a diameter of up to 3 mm. Post-extraction sock-
et had to be long and narrow, and the distance between
the crest and the OAC should be at least 6 mm. However,
there is a question if the same healing would be obtained
without the use of PRF since we did not have a control
group. Additionally, the sample size was small. We did not
experience any complications and are considering if the
procedure could be applied to larger/shallower defects,
along with the use of bone substitute materials.

This case series indicates that PRF could be a viable
therapeutic option for the OAC closure providing optimal
hard and soft tissue structures for the future implant place-
ment. However, future randomized, controlled studies on
larger sample sizes, with control groups, should contribute
to more conclusive remarks.
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XWUCTONOLWIKA aHaNM3a KOCTU TPU MeceLia NOC/e PeKOHCTPYyUCatba OPOAHTpasHe
KOMYHUKaLuje ayTonorium pubpmuHom 6oratum TpomboumuTMMa — cepuja

6onecHuKa

KpuctuHa Pebuh’, bojaH Jamuh', BecHa laHunosuh', Bnagat hophesuh?, bpaHucnas nnh'

'YHuBep3uteT y beorpagy, Cromatonoluku dpakyntet, beorpag, Cpbuja;

2YHnsepauTet y TpaBHuKy, DapmaLeyTcko-3gpaBcTeeHy dakyntet, TpaBHuk, Gegepauuja bocHe 1 XepuerosuHe, BocHa n XepuerosuHa

CAMETAK

YBopa XupypLuKo 3aTBapare OPOaHTPaNHUX KOMYHMKaLmja
(OAK) Moxe 61T npaheHo cTBapakbem KOLUTAHWUX U MEKO-
TKUBHWX AedekaTa. AyTonorHu ¢pnbprH 6orat TpomboLUTMMA
(DBT) jecTe TPOMOOLMTHY KOHLIEHTPAT Apyre reHepaumje edu-
KacaH y pekoHcTpyKuumju OAK gnjameTpa go 5 mm.

Linmb nctpaxusarba je 6uo ga ncnuta eprkacHoct OBT y pe-
KoHcTpyKuuju OAK 1 yTBpAmM Aa v he mwerosa nprmeHa obe-
36ea1TV afileKBaTHY KoLTaHy nogory 3a byayhy yrpagmy nm-
nnaHTaTa.

Mpuka3s 6onecHnka Vctpaxvisame je 06yxBaTnio ocam nauy-
jeHata kog Kojux je OAK 6una Mara of 3 mm 1 peKoHCTpyrcaHa
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npumeHom OBT. Tpy Mecelja nocne XMpypLIKOT 3axBaTa, Mpw-
NNKOM Yrpajtbe uMnnaHTata, ca mecta OAK y3eTu cy y3opuu
KOCTW pajiyi XMCTOJOLWKe aHanm3e. MeKOTK/BHO 3apacTatbe je
61no ycnewHo Ko CBUX UCMUTaHKKa. PesynTati cBux y3opaka
rokasasnm cy NprcycTBo HoBodopmMuUpaHe 3apase Koctu, 6e3
3HaKOBa 3aMasbetba 1 HeKpo3e.

3aksbyyak OBT ce MoXe KOpyCTUTY 3a peKOHCTPYKLjy OAK'y
cneunOUYHNM KIMHUYKAM MHAMKaumjama. inak, HeomnxofHo je
CNPOBECTN paHAOMM30BaHe, KOHTPOICAHE KIIMHWYKE CTyAuje
npe JOHOLIeHa jaCHUX MpenopykKa.

KrbyuHe peun: KOLITaHO 3apacTatbe; ayTonorHy GubpuH borat
TPOMOOLMTVIMA; OPOaHTPaHa KOMyHMKaLmja
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Intraperitoneal onlay mesh laparoscopic repair of
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SUMMARY

Introduction Spigelian hernia is a type of lateral ventral hernia, localized between the rectus abdominis
muscle and the semilunar line. Current literary data indicate that the prevalence of Spigelian hernia is
1-2% of all hernias of the abdominal wall. Patients are most commonly asymptomatic.

Case outline We present a 63-year-old male patient admitted to our hospital as an emergency case due
to lower abdominal pain. Upon hospital admission, radiological diagnostics, and a physical examination,
the presence of a Spigelian hernia was verified, which, at the moment of the examination, was incarcer-
ated. It was established that surgical treatment was indicated. We performed laparoscopic intraperitoneal
onlay mesh plastic in the standard way. The patient was discharged from hospital on the following day
with normal values of vital and laboratory parameters.

Conclusion The Spigelian hernia, although first described many years ago, remains a diagnostic chal-
lenge, which is why its occurrence requires a multidisciplinary approach for the purpose of establishing
a timely and accurate diagnosis. Within the surgical treatment of this state, there are several surgical
techniques, and special focus is placed on the minimally invasive surgical approach. Also, within the
minimally invasive surgical approach, there are several operating techniques.

Keywords: Spigelian hernia; laparoscopy; surgery
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INTRODUCTION

Spigelian hernia (SH) is a type of lateral ventral
hernia, which presents as a tumefaction passing
through the aponeurosis of the Spigelian fascia,
localized between the rectus abdominis muscle
and the semilunar line.

In literature, SH was first documented by
Klinkosch in 1746. However, regardless of this
first description, this hernia was named after the
Flemish anatomist Adriaan van den Spiegel, who
was the first to describe the semilunar line [1].

Current literary data indicate that the preva-
lence of SH is 1-2% of all hernias of the abdomi-
nal wall, with a higher prevalence in females.
Age is a significant risk factor, which is why
incidence is higher in the elderly [2, 3].

Patients with SH are most commonly asymp-
tomatic. Rarely, they present with discomfort,
abdominal pain, intestinal obstruction, etc. [4].
It is because of the abovementioned symptom-
atology that diagnostics regarding SH represents
a challenge. In addition to a physical examina-
tion, appropriate anamnesis, abdominal ultra-
sound examination, especially of the anterior
abdominal wall, as well as computed tomography
(CT) imaging, represent an important step in
establishing a timely and appropriate diagnosis.

Surgical treatment is the only curative treat-
ment modality. Traditionally, open hernia repair

surgery is applied, and the defect is closed with
or without a mesh. However, after the intro-
duction of the minimally invasive surgical ap-
proach, views regarding the best approach have
been changing over time, especially when the
benefits of laparoscopic surgery are taken into
account. Amongst the numerous techniques, the
intraperitoneal onlay mesh (IPOM) repair lapa-
roscopic technique has a particular place [1, 5].

The aim of our study is to present a rare case
of an incarcerated SH, which was safely and
efficiently resolved with a minimally invasive
surgical approach, as well as to present the surgi-
cal technique applied to treat the said condition.

CASE REPORT

We present a 63-year-old male patient admit-
ted to our hospital as an emergency case due to
lower abdominal pain. The patient was in good
general health without comorbidities, such as
hypertension, diabetes, kidney disease, etc. He
did not smoke or drink alcohol. The anamnesis
showed that the patient had previously expe-
rienced similar symptoms which resolved on
their own. However, this time the symptoms
persisted, and the intensity of the pain gradu-
ally increased. After admission to the hospital,
a physical examination was performed first,
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followed by an ultrasound examination of the abdomen.
After the previously mentioned procedures, the presence
of SH, which was incarcerated at the time of the investiga-
tion, was verified.

It was established that surgical treatment was indicated.
Therefore, firstly, artificial pneumoperitoneum was created
with the use of a Veress needle, in general endotracheal
anesthesia. After this, a ten-millimeter-wide port was placed
directly above the umbilicus, through which a camera
was introduced, which was followed by the placement of
a paraumbilical five-millimeter-wide working port, posi-
tioned on the left, as well as another working port, also five
millimeters in diameter, positioned two centimeters above
the anterior iliac spine, diagonally, in the direction of the
umbilicus. After the optic instruments were introduced,
ared, discolored segment of the small intestine, intensely
hyperemic, as compared to the remaining part of the small
intestine, was verified (Figure 1), which was the result of
pervious incarceration and spontaneous desincarceration
that occurred at the moment when pneumoperitoneum
was created.

Exploration of the abdomen was performed first, and
a normal finding was noted. The vascularization of the
observed red segment was not compromised, which is
why, after a few minutes, it regained the same coloring
and texture as the rest of the intestine. After the aforemen-
tioned steps were undertaken, the defect on the abdominal
wall was first verified, after which the hernia sac was first
prepared and then resected, with the use of the LigaSure
dissector (Medtronic, Minneapolis, MN, USA) (Figure
2). The diameter of the defect on the abdominal wall was
about 7 x 5 cm. The next step was introducing a composite
polytetrafluoroethylene (PTFE) mesh size 14 x 11 cm into
the abdomen via the widest port and positioning it in such
a way as to cover the defect on the abdominal wall, after
which it was fixed to the abdominal wall, from the inside,
with the use of a tacker (Figure 3). Finally, the gas from
the abdomen was released, and the surgical incisions were
closed in anatomical layers.

The patient was discharged from hospital on the following
day with normal values of vital and laboratory parameters.
After regular follow-up visits, within the first month after
surgery, the patient returned to normal everyday activities,
without any limitations.

All procedures performed involving human participants
were in accordance with the ethical standards of the in-
stitutional and national research committee and with the
1964 Helsinki declaration and its later amendments and
comparable ethical standards.

DISCUSSION

SH itself is an uncommon occurrence, while it is safe to
say that an incarcerated SH is a true rarity. The hernia sac
usually encompasses the omentum, a segment of the small
intestine, or the appendix [6, 7, 8].

In the case of our patient, a segment of the small intestine
was incarcerated, which was found within the hernia sac.
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Figure 1. Intraoperative view of the segment of the small intestine
that was in the hernial sac

Figure 2. Intraoperative view of the hernial defect after resection of
the hernial sac

Figure 3. Intraoperative view of the placed and fixed composite mesh

The diagnosis of SH is a challenge, both surgically and
radiologically. In our patient’s case, we established a diag-
nosis based on a physical examination, which revealed a
tumefaction in the region of the semilunar line. After this,
an abdominal ultrasound examination was performed,
which confirmed a defect of the anterior abdominal wall
located in that particular site.
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In patients with pronounced symptoms and in whom
SH is suspected, some authors propose performing an
abdominal CT scan as a diagnostic method very useful in
establishing the definitive diagnosis [9, 10].

Most authors propose surgical treatment of SH, since,
according to data from current literature, there is the pos-
sibility of the occurrence of incarceration and strangula-
tion of the hernia. Specifically - incarceration occurs in
24-27% of the cases, while strangulation occurs in 2-14%
of the cases [5, 9].

The first laparoscopic hernia reparation was performed
and documented in literature by Carter and Mizes, in 1992.
There are several laparoscopic techniques applied in the
treatment of SH, with different benefits. Namely, the IPOM
is considered to be the most popular approach (39.2%),
followed by transabdominal preperitoneal patch plasty
(TAPP) (26.1%), total extraperitoneal patch plasty (TEP)
(19%), and the laparoscopic suturing technique (8.3%) [11].

In our case report, we present the application of the
laparoscopic IPOM technique in the treatment of SH. We
chose the mentioned technique primarily because of its
safety, efficiency, and ease of application. Considering the
previously mentioned size of the abdominal wall defect, we
opted not to suture the SH defect before mesh placement.
There was no need for additional fixation of the mesh to
the abdominal wall.

In the current literature, there are opinions that the de-
fect of the abdominal wall in SH should not be closed with
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SH, although first described many years ago, remains a
diagnostic challenge, which is why its occurrence requires a
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JlanapocKoncKa TeEXHMKa MHTPaNepUTOHEA/IHO NOJIOXKEHE MPEXULE Y NIeYetby
yKknewreHe CnurenoBe Kune — NpuKas 60n1ecHUKa U Nperneg autepartype

Bnagumup Munocasmbesuh', borgaH LipHokpak'?, AnekcaHgap Mmyxosuh?, bopucnas Towwkosuh'>

'KnuHnuko-6onHnuKn LeHTap , bexanujcka koca', Operbere 3a xenaTo-6mnuno-naHkpeatuyHy xupyprujy, beorpag, Cpbuija;
2YHueep3uTeT y beorpagy, MeanunHcki dakyntet, Kategpa 3a xvpyprujy ca aHectesuonorujom, beorpag, Cp6uja;
*0Onwra 6onHuua New Hospital, Onemetbe 3a xupyprujy, Hosn Cag, Cpbuja

CAMETAK

YBop Criurenosa Kuna je BpCTa natepasHe BeHTpasiHe Kune,
Koja je nokanmsosaHa usmehy muwwmha rectus abdominis v ce-
MUTyHapHe nHuje. AKTyenHu nuTepapHy Noaaum ykasyjy a
je nHumpeHua Cnurenose Kune nsmehy 1% n 2% cBux Kuna
TpOywWwHor 3uga. bonecHuuu Hajuewhe Hemajy cumnTome.
Mpukas 6onecHuka lMpeacTaB/bamo 6onecHrKa cTapor 63
TOAVIHE, KOjU je XUTHO MPVMIbEH Y Hally 605HuMLy 360r 60510Ba
y fiorbem fieny Tpbyxa. Mpunukom npujema y 6onHuLy, paguio-
NOLLKe AWjarHOCTVKe 1 GU3MKaNHOT Nperneaa, KOHCTaToOBaHO je
npucycTtBo CnurenoBe Kune, Koja je y TpeHyTKy nperneaa 6una
yKneLwTeHa. [locTaB/beHa je MHAMKaLMja 3a XMPYPLLKO fleyerse.
Ypaannu cMo nanapockoncKy nNnacTnky MHTpanepuToHeanHo
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NosoXKeHe MpeXiLie Ha CTaHAapPAHU HaunH. bonecHuK je Ha-
penHor AaHa oTMyLWTeH 13 60NHMLE Ca yPeLHUM BUTAHIM 1
nabopaTopmjckUM napameTpuma.

3akspyyak CnurenoBa Kuna, 1ako je npBum NyT onncaHa npe
MHOTFO rOfiMHa, OCTaje ANjarHOCTNYKU 1133308, 300T Yera HeHa
rojaBa 3axTeBa MyNTUANCLUMANHAPHM NPUCTYN Y LUsby No-
CTaBJ/batba NPaBOBPEMeHe 1 TayHe AujarHose. Y oKBUpY Xu-
PYPLUKOT Jleuerba OBOT CTakba MOCTOjI HEKOSINMKO XMPYPLUKNX
TeXHVKa, a nocebaH GpoKyc je Ha MMHUMANIHO MHBA3NBHOM XU-
pypLUKOM npucTyny. Takohe, y OKBUPY MHUMAJTHO MHBa3VBHOT
XVPYPLIKOT MPUCTYMNa NOCTOjU HEKOJMKO OMEePaTUBHUX TEXHUKA.

KnyuHe peun: CnurenoBa Kuna; nlanapockonuja; xmpypruja
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CASE REPORT / MPUKA3 BONNECHUKA

lleal perforation by accidentally ingested animal
bone - rare cause of acute abdomen

DZemail S. Detanac, Kemal Brni¢anin, DZzenana A. Detanac, Enes Zogi¢, Sead Marovac

Novi Pazar General Hospital, Novi Pazar, Serbia

SUMMARY

Introduction In healthy adults, accidental ingestion of foreign bodies is uncommon. Intestinal perfora-
tion by ingested bone fragments is rare, but can be presented as a life-threatening condition, especially

when the diagnosis is delayed.

Case outline We present an uncommon case of a 73-year-old female with acute abdominal symptoms
due to ileal perforation caused by accidentally ingested animal bone. Pneumoperitoneum revealed
by abdominal X-ray and abdominal free fluid revealed by abdominal ultrasound as well as the general
condition of the patient required urgent laparotomy, when the diagnosis of ileal perforation was made.
A foreign body was removed from the intestine, along with partial resection of the intestine and end-

to-end anastomosis.

Conclusion Surgical treatment of life-threatening complications arising after ingestion of foreign bodies
is the only method of choice in the treatment of such patients.
Keywords: ingested foreign bodies; intestinal perforation; surgery

INTRODUCTION

Ingested foreign bodies (IFB) are not uncom-
mon, can be found at any age in both adults
and children and are usually asymptomatic
and excreted without disturbance. The major-
ity of patients, about 80%, are children, who
accidentally swallow foreign bodies [1]. In
adults, it occurs more often among the elderly,
in psychiatric patients, alcoholics and drug
addicts, and in some specific professions like
tailors, carpenters, etc. [2]. Most IFB, > 90%,
pass through the intestine uneventfully in a week
[1, 2], and among them food particles, such as
bones, are the most common [3].

Uncomplicated cases are usually managed
conservatively, but some cases can develop
complications such as abscess, diverticulitis,
perforation, obstruction. Perforation of the
gastrointestinal tract by IFB is rare. Less than
1% of IFB will cause bowel perforation requiring
surgical treatment [2, 4].

We present a case of small bowel perfora-
tion caused by an ingested animal bone in a
patient with no intestinal disease and previous
abdominal surgery.

CASE REPORT

A 73-year-old female patient was admitted to
the Department of General Surgery due to ab-
dominal pain, malaise, fever, flatulence, nausea
and vomiting. The complaints started two days
before the admission, with the appearance of
severe pain in the epigastrium followed by vomit-
ing. Despite the signs of diffuse peritonism and

abdominal sensibility revealed by the abdominal
examination, the patient was in good general
condition. Signs of pneumoperitoneum were
observed on the X-ray of the abdomen and lungs
(Figure 1). Ultrasound of the abdomen revealed
free fluid after which the decision to proceed
with an emergency laparotomy was taken.
Exploratory laparotomy was performed with
a medial laparotomy under general anesthesia.
A large amount of free fluid in the abdominal
cavity was identified - a sample was taken for
microbiological analysis. Subphrenic bilateral, as
well as interintestinal and small pelvis abscess col-
lections, with fibrin deposits on all organs of the
abdominal cavity were found. Perforation of the
ileum was identified (Figure 2). A foreign body,
an animal bone, was identified in the intestine,
which caused necrosis of the wall and perforation
of the intestine (Figure 3). A 10-cm-long bowel
resection was performed, with an end-to-end
anastomosis. Abundant lavage of the abdominal
cavity with a larger amount of physiological
solution was performed. Postoperatively, the
patient was treated empirically with antibiotics
(ceftriaxone, metronidazole, amikacin) and
other supportive therapy. On the third post-
operative day, a microbiological analysis of the
contents of the abdomen (Klebsiella sp.) was
obtained and treatment continued according to
the antibiogram (ciprofloxacin, metronidazole,
piperacillin/tazobactam). There was an improve-
ment in the general condition and a decrease in
inflammatory parameters. From the eighth day
of hospitalization, the patient was subfebrile
with an increase of biochemical inflammatory
markers. Computed tomography (CT) of the
abdomen found subcapsular liver abscesses
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Figure 1. Abdominal (A) and chest (B) X-ray

and right pleural effusion. Continued treatment with van-
comycin 1 g every 12 hours and meropenem 1 g every six
hours for another 10 days and other supportive therapy.
The prescribed therapy leads to a complete stabilization of
the general condition. Abdominal control CT showed no
signs of liver abscess, and the patient was discharged from
the ward on the 23rd day of hospitalization. Postoperative
ultrasound follow-up was carried out for another three
months, without postoperative complications.

We obtained verbal and signed consent of the patients to
publish the case report. This article was planned in compli-
ance with the Patient Rights Directive and ethical rules by
considering the principles of the Declaration of Helsinki.

DISCUSSION

IFB are a common cause of presentation in the emergency
room and mostly occurs in children and in the elderly
with an incidence of 4% [5]. Eighty to ninety percent of
patients with IFB do not require any intervention, 10-20%
of patients who ingest foreign bodies require an endoscopy
intervention, and up to 1% of patients require surgery [6].

In adults, IFB are most often found in patients with psy-
chiatric and addictive diseases as well as and in the elderly
with dental prostheses. Accidental ingestion of various
foreign bodies, such as toothpicks, teeth, fish and chicken
bones, screws, coins, dentures, and spoon handles, has been
reported [7, 8]. Foreign body sticking can be seen in any
part of the digestive tube. IFB sticking in the esophagus
depends on the anatomical characteristic of the esophagus,
associated pathology, and the nature of the foreign body
(sharp, spherical, etc.) [5]. There are three physiological
narrowings in the gastrointestinal tract that can represent
the site of foreign body entrapment: pylorus, duodenal
C-loop, and the ileocecal junction. The most common
locations for objects to get stuck in the large intestine are
appendiceal lumen, cecal-ascending colon junction, co-
lonic flexures, and haustra [9]. Obstruction, hemorrhage,
necrosis and abscess, peritonitis, and perforation are the
main complications of IFB and may occur in all segments
of the gastrointestinal tract. Although perforations have
been recorded in the duodenum, ileum, and the right colon,
the ileum is considered the most common perforation site,
followed by the rectosigmoid junction [6]. According to
literature data, fish bones are the most common cause of
gastrointestinal perforation.
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Figure 3. Extracted foreign body — animal bone

Most gastrointestinal foreign bodies can be removed by
gastroscopy or enteroscopy. According to recommendations
of the European Society for Gastrointestinal Endoscopy, an
emergency endoscopy for IFB causing complete esophageal
obstruction, and for sharp-pointed objects or batteries must
be performed within six hours and in incomplete obstruction
within 24 hours. Urgent endoscopy for IFB in the stomach,
such as sharp objects, magnets, batteries, etc is recommend
to be performed within 24 hours and for medium-sized
blunt foreign bodies in the stomach within 72 hours [10].

Our patient was without significant comorbidities and
previous abdominal surgery procedures, who requested
medical help two days after the onset of the symptoms
with signs of acute abdomen.

Preoperative diagnosis of IFB bowel perforation can be
difficult because the patients are often unaware that they
have swallowed a foreign body. The clinical presentation can
vary and depends of the site of perforation and the amount
of spilled intestinal contents and can include abdominal
pain, fever, nausea, vomiting, peritonitis, sepsis, inflamma-
tory mass, fistulas, bowel obstruction, and gastrointestinal
hemorrhage [6, 11].
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In addition to the clinical picture, imaging methods for
preoperative diagnosis include plain radiograph (with low
sensitivity for radiographically insensitive material), ultraso-
nography, and CT scan with high sensitivity and specificity.
The presence of pneumoperitoneum is not reliable as it is not
found in many cases. Nevertheless, definitive diagnosis has
been reached during laparotomy in more than 90% of the
cases [2]. Our patient was unaware that she had swallowed a
foreign body, which initially made the preoperative diagnosis
difficult. The final diagnosis was made during the surgery.

The management of an IFB depends on the patient
symptoms, the type and the location of the ingested object.
Management of bowel perforation is mostly surgical for cases
with peritonitis, abscess, inflammation, bleeding, fistula,
and ileus and implies surgical repair — suture of the defect,
or segmental bowel resection with primary anastomosis or
ileostomy/colostomy [2]. Surgical intervention includes
laparoscopic or open methods. Some authors recommend
Non-surgical management for limited cases. This treatment
consists of intravenous fluid, nutrition support, antibiotics,
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and other supportive therapy and depends on the size
and the location of perforation, time of diagnosis, patient
condition, and contamination degree [6, 12].

According to literature the morbidity attributable to bowel
perforation by IFB is around 24% and the mortality is up
to 6.5%. Reported complications include intra-abdominal
abscess, intestinal fistula, perianal abscess, respiratory
distress, endocarditis, Fournier’s gangrene, ileus, wound
infection, inflammatory mass, intestinal occlusion, and
diffuse peritonitis. The cause of death is usually multiple
organ failure due to severe sepsis [2].

In conclusion, even though accidental or intentional
foreign body ingestion are rare causes of intestinal perfo-
ration, they cannot be ignored as causes of acute surgical
abdomen. Endoscopy for sharp and large IFB must be
performed whenever is possible to avoid intestinal perfora-
tion. When complications occur, surgical solution of the
problem is the only way to save the patient.
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Mepdopaymja uneyma y3poKoBaHa Cy4ajHO NPOryTaHOM KMBOTUHCKOM KOCTU —

pesaK y3poK aKyTHor abgomeHa

Llemaun C. letaHau, Keman bpHuyaHuH, LleHaHa A. leTaHau, EHec 3oruh, Cean Maposaly

OnwrTa 6onHnua Hosm Ma3ap, Hosm MMa3ap, Cp6uja

CAMETAK

YBop Kog 3npaBux ogpacimx ocoba ciiyyajHo ryTakbe CTpaHmx
Tena Huje yobuuajeHo. MepdopaLivja LpeBa NporyTaH1M KoLUTa-
HUM pparmeHTMMa je peTka, anu Moxe 6UTK cTakbe onacHoO No
XKMBOT, NOcebHO Kafa ce njarHo3a ofoxu.

Mpukas 6onecHuKa MpeacraB/bamo HeyobumyajeH ciyyaj 73-ro-
AVLLHbE XeHe ca akyTHVM abOMVHaIHUM CUMMTOMUMa YCeq
nepdopauuje nneyma ns3aspaHe CylyyajHO NPOryTaHOM >KBO-
TUHCKOM KOCTU. [THeymonepuToHeym noTBpHeH peHAreHCKUM
CHUMKOM abaomeHa 1 NPUCYCTBOM CI060AHE TeYHOCTN BepH-

DOI: https://doi.org/10.2298/SARH221119018D

¢dmKoBaHe ynTpa3ByKom aboMeHa, Kao 1 onuTe CTare Gone-
CHULIe 3aXTeBav Cy XMTHY JlanapoToMujy, Kafa je nocTaB/beHa
AujarHo3a nepdopauyje nneyma. CTpaHo Teno je YKOHEeHO 13
LipeBa, y3 AeNUMIYHY peceKLujy LpeBa 1 TepPMUHO-TEPMUHANHY
aHacToOMO3y.

3aKsbyyaK XvpypLUKO Jleuere }KMBOTHO OMACHMX KOMMAVKALW-
ja Koje HacTajy mocne nHrecTuje CTpaHor Tena jeAuHu je MeToq,
1360pa y Neyerby 0BaKBMX 60NECHMKa.

KrbyuHe peuu: nporyTtaHo cTpaHo Tesno; nepdopatimja LpeBsa;
onepauuja
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Mini/one anastomosis gastric bypass in an obese
depressive patient
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3Vrsac General Hospital, Department of General Surgery, Vrsac, Serbia

SUMMARY

Introduction There is a high prevalence of psychiatric disorders, especially depression, in patients who
are preparing for metabolic operations. Mini/one anastomosis gastric bypass (MGB/OAGB) is a bariatric
operation with the possibility of complete restoration of the digestive tract or “tailoring” of a biliopan-
creatic limb if the patient regains weight.

We present an obese patient with depression who underwent the first MGB/OAGB in Serbia with a
follow-up period of one year.

Case outline An obese patient with a body weight of 144 kilograms and a body mass index (BMI) of
46.8 kg/m? and depression as an accompanying comorbidity underwent MGB/OAGB with a follow-up
period of one year. The operation was performed using the inventor’s technique in his presence and the
recovery was uneventful. The patient completely stopped taking psychiatric or any other therapy, with
no difficulties, and full occupational and social recovery. After the follow-up period, he has lost 49 kg,
BMI = 30. 9 kg/m? and the percentage of excess weight loss (%EWL) has been 73.1%.

Conclusion In psychiatric obese patients, a metabolic procedure should be carefully selected. MGB/
OAGB proved to be a successful bariatric procedure in our patient, leading to remission of depression
and discontinuation of psychiatric therapy, as well as to a significant reduction in body weight in the

period of one year after surgery.

Keywords: mini gastric bypass; one anastomosis; depression; metabolic procedure

INTRODUCTION

There is a high prevalence of psychiatric disor-
ders in obese patients who are preparing for a
metabolic operation [1]. Depression before and
after bariatric surgery can affect not only the
health-related quality of life but also can endan-
ger surgical procedures and lead to late surgical
and nutritional complications [2]. Changes in
lifestyle and eating habits may influence dif-
ferent postoperative conditions. It is important
to choose an appropriate surgical bariatric/
metabolic procedure after the expertise of a
multidisciplinary team, especially psychological
examination [3, 4].

Mini gastric bypass (MGB), also known as
one anastomosis gastric bypass (OAGB), is a
metabolic procedure invented by an American
surgeon Dr. Robert Rutledge. First published
results on 1274 cases operated on between 1997
and 2001 were promising regarding weight loss
and metabolic control on co-morbidities [5].
Later on, other surgeons also published good
results [6, 7, 8]. The procedure is completely
reversible and could easily be transformed into a
stronger malabsorptive operation, with minimal
morbidity and mortality [9, 10]. There were
concerns about bile reflux, but recently published
papers on this subject did not show a significant
influence of bile reflux on long-term results [11,
12]. Today, MGB/OAGB is worldwide recognized

as a good operation, with comparable results
in treating obesity, as well as type 2 diabetes
mellitus, even better than Roux-en-Y gastric
bypass (RYGB) [13, 14]. Bile reflux, as a more
prominent problem of the operation, rarely
needs to be solved by Braun anastomosis or a
conversion into RYGB [15, 16].

We present a first MGB/OAGB obese patient
with depression operated on in Serbia with a
follow-up period of one year.

CASE REPORT

The patient was male, Caucasian, 26 years old,
with a BMI of 46.8 kg/m?* and with a five-year
clinical history of depression. We performed
the MGB/OAGB on May 28, 2016 under the
guidance of Dr. Robert Rutledge, who was a
visiting physician at the clinic using his original
laparoscopic technique. Five ports were placed
in the upper abdomen and after the first stapling
at the gastric incisura, a bougie was properly
placed against the small curvature and staple
line. The stomach was transected along bougie
to the gastro-esophageal junction but several
centimeters away from the fat pad. The antecolic
biliopancreatic limb was lifted up and 180-200
cm from Treitz ligament anastomosis between
stomach and jejunum was created, with 4.5 cm
blue cartridge and V-Loc™ device (Medtronic,

Received  MpummeHo:
February 12,2022

Revised - PeBusnja:
February 16,2023

Accepted - MpuxeaheHo:
March 12, 2023

Online first: March 21, 2023

Correspondence to:

Srdan S. PUTNIK

Vrsac General Hospital
Department of General Surgery
Abraseviceva 13

26300 Vrsac, Serbia
putniksrdjan@outlook.com



360

Figure 1. Mini/one anastomosis gastric bypass

Minneapolis, MN, USA) (Figure 1). The patient was dis-
charged from the hospital on the fourth postoperative
day with one-month prophylactic anticoagulative therapy
(low-molecular-weight heparin). Regular controls were on
the first, the second month after the operation, and later
on every six months. The result of BMI and percentage of
excess weight loss (%EWL) are shown in Table 1.

Table 1. Results one year after procedure

Months 0 1 6 12
Weight (kg) 144 126 114 95
BMI (kg/m?) 46.8 41 37 30.9
%EWL / 26.9 44.7 73.1

Percent excess weight loss (%EWL) = (initial weight) - (postoperative weight) /
(initial weight) — (ideal weight) x 100

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from
the patient for the publication of this case report and any
accompanying images.

DISCUSSION

MGB/OAGSB is currently the third most frequently per-
formed bariatric procedure in the world with a share of
7.6% [17]. According to the latest consensus conference,
MGB/OAGSB is an appropriate option for a single-stage
procedure in elderly patients, patients with low BMI (30-35
kg/m?) and associated metabolic problems, and patients
with a BMI greater than 50 kg/m?*[18].

‘ DOI: https://doi.org/10.2298/SARH220212029I

Ili¢ M. D. and Putnik S. S.

It is a powerful combination of restrictive and malab-
sorptive metabolic operation, with only one anastomosis
[11]. This feature of the gastric tube (15-20 cm long) and
one anastomosis gives “non-obstructive” passage of food,
without increasing pressure in the stomach [7]. MGB/
OAGB is a completely reversible procedure [9]. Restoration
of the digestive tract could be done with a combination of
laparoscopic two steps: “mini gastro-gastroplasty”, in which
surgeon creates lateral-lateral “tube-remnant stomach”
anastomosis and a simple transect previous stapling line
on gastro-jejunostomy with one stapler and leaves the
bowel non-obstructive. If the obese patient changes his
habits and starts to regain weight, then a surgical option
in MGB/OAGB could be the addition of an extension on
a biliopancreatic limb of up to 2.5 meters, or even more.
In the laparoscopic procedure, a surgeon does a transec-
tion of the previous gastro/jejunostomy and creates a new
anastomosis 50 cm away from the previous anastomosis
between the gastric tube and the jejunum [16].

In individuals with a history of depression, bariatric
surgery is associated with an improvement in mental health.
For those with five years of pre-existing depression, just
over 20% of post-surgical patients had no further depression
episodes [19]. According to some recent studies, in terms
of weight loss, MGB/OAGB is superior to laparoscopic
gastric sleeve resection, but it also gives very good results
in the treatment of type 2 diabetes [20, 21].

In our case, there was a satisfactory response regard-
ing %EWL, as well as the cessation of psychiatric therapy
and remission of depression. But in patients with severe
depression, there is doubt whether any surgery is sufficient
and successful enough for treating obesity combined with
the eating disorder. Some authors do not recommend any
metabolic procedure [22]. That's why in this group of patients
metabolic operation should be taken very carefully, regarding
the complex postoperative period. Needs for maintaining
psychiatric therapy and lifestyle (sweets- or binge-eaters),
especially regarding alcohol taking and smoking, must be
observed [23]. In our patient, we chose MGB/OAGB as an
operation with the possibility of complete restoration of
the digestive tract, and with preoperative anamnestic data
of cessation of alcohol consumption.

In psychiatric obese patients, the metabolic procedure
should be carefully selected. MGB/OAGB is the ideal
bariatric/metabolic procedure in this group of patients:
completely reversible and can be easily reverted or “tailored”
to the profound malabsorptive component, depending on
the patient’s habits after the operation. MGB/OAGB is a
powerful operation with low mortality and low morbid-
ity and is especially indicated in the psychiatric group of
obese patients.

In conclusion, MGB/OAGB proved to be a successful
bariatric procedure in our patient, leading to remission of
depression and discontinuation of psychiatric therapy, as
well as to a significant reduction in body weight, with a
%EWL of 73.1% one year after surgery.

Conflict of interest: None declared.
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MwuHu/jeaHOaHaCTOMO3HO XKenygauHo npemowhasarbe Kog, rojasHor 6onecHuKa ca

Aenpecujom
Mupocnas [. Unuh'2, Cphat C. My THUK?

"MHcTuTyT 33 nnyhHe 6onectn BojsoayHe, Knunuka 3a rpyaHy xupyprujy, Cpemcka Kamenuua, Cpbuja;
2Ynneepautet y HoBom Cagy, Meguumtckm dpakyntet, Hosu Cag, Cpbuja;

*0Onwra 6onHuua Bpuwat, Cnyx6a onwTe xupypruje, Bpwau, Cpbuja

CAXETAK

YBog Kop rojasHux 6onecHuka Koju ce npunpemMajy 3a meTa-
60/1YKy ornepaLujy NoCToju penaTMBHO BUCOKA y4ecTanocT
ncuxujatpujcknx nopemehaja, Hapouuto genpecuje. MuHw/
jeAHoaHacTomMOo3HO xenynayHo npemoluhasarbe 6apujatpujcka
je npoueaypa Kog Koje noctoju MoryhHoOCT noTnyHor Bpahaka
0fHOCa Y AUreCTVBHOM TPAKTY MV MPOAYKeHa XYYHO-NaHKpe-
acHe Bujyre yKonvKo 60necH1K NovHe fa fobvja Ha TeNecHoj
TEXUHU.

MpepacTaB/bamo rojasHor 60ecHMKa ca fenpecrjom Kof Kora
je ypaheHo npBo MuHY xenygayHo npemolwhasatrbe y Cpbujy,
ca nepuogom npahera of jeaHe roguHe.

Mpukas 6onecHuKa [0jasHOM GONECHVIKY Ca TENIECHOM TeXU-
HoM of] 144 Kunorpama U HAEKCOM TenlecHe Mace 46,8 kg/m?,
Kao 1 fenpecujom Kao npatehum komopbugutetom, ypaheHo
je MmHK XenyaauHo npemoluhaBare ca neprofom npahera of,
jenHe roguHe. Onepauuja je ypaheHa opurrHanHoM TEXHUKOM

DOI: https://doi.org/10.2298/SARH220212029I

Y3 NPUCYCTBO N3yMUTe/ba MPOoLieAype 1 ca HEKOMIMIMKOBaHUM
nocTonepaT!BHUM TOKOM. BoniecHuK je npecTao fa y3uma ncv-
XunjaTpurjcky unm 6uno Kojy Apyry Tepanujy, noTryHo je 6e3 Te-
roba v ca pagHUM 1 coLmjanHm onopaskom. Mocne nepropa
npaheta of jeaHe rogviHe U3ryomo je 49 kg, akTyenHu MHAEKC
TenecHe mace 6110 je 30,9 kg/m?, a npoLieHaT BULLKa rybnTKa
TenecHe mace 73,1%.

3akrpyuak Kop rojasHux 6o51ecHrKa ca NncuxujaTpujckum 06o-
JberIMa MeTabonnyKa npoueaypa ce Tpeba naxsbrBo ofa-
6patn. Munm xenyaayHo npemoluhaBatbe ce nokasano Kao
ycneluHa 6apujatpujcka npoLeaypa Kog Haller 6011eCHMKa, LWTOo
je poBesio Ao pemucuje fgenpecuje 1 npekraa ncuxmnjatpujcke
Tepanwje, anv 1 A0 3Ha4YajHOr CMakbetba TeleCHe TeXMHe Yy ne-
pviofly OA roAVHY AiaHa nocie onepauuje.

KrbyuHe peun: MiHY XenyaauyHo NpemMoLLYaBakbe; jefiHa aHa-
CTOMO3a; Aenpecyja; MeTabonyka npoueaypa
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SUMMARY

Introduction Niemann-Pick disease type B is an autosomal recessive disease caused by sphingomyelinase
deficiency resulting in sphingomyelin accumulation in macrophages of various organs. Visceral involve-
ment includes spleen enlargement, thrombocytopenia, dyslipidemia, sphingomyelin deposition in lung
and liver, and bleeding risk. This is a rare disease and literature data about pregnancy in this setting are
scarce. We present two favorable pregnancy outcomes in a patient with Niemann-Pick disease type B
along with the review of the literature.

Case outline At the time of the first intended pregnancy, the patient was 34 years old. She had an
extremely enlarged spleen, mild restrictive pulmonary disorder, hyperlipoproteinemia type Ilb, throm-
bocytopenia with impaired aggregation tests. Cesarean section was indicated. She was prepared for
delivery with platelet concentrates and prophylactic use of antibiotics. In the 36th week of gestation,
a Cesarean section without complications was performed. The newborn’s anthropometric parameters
were BW 2490, BL 47 cm, HC 32 cm, and Apgar score was 7/8. The infant’s development was normal.
Three years later, in the second wanted pregnancy, the same examinations were done. The planned
Cesarean section was done without complication after the same procedures, including prophylactic use
of antibiotics and platelet concentrates, and a healthy female child was born.

Conclusion A multidisciplinary approach in female patients who suffer from lysosomal storage disease

such as Niemann-Pick disease type B is essential and a favorable course is possible despite all risks.
Keywords: lysosomal storage diseases; platelet aggregation; splenomegaly; histiocytes

INTRODUCTION

Niemann-Pick disease type A and B are rare
autosomal recessive diseases with an inci-
dence of 0.4-0.6 per 100,000 newborns [1].
It is caused by sphingomyelinase deficiency
resulting in sphingomyelin accumulation in
macrophages of various organs. Niemann-Pick
disease type C is a distinct disorder. Usually,
in type B there are no neurological findings
and patients survive in adulthood. Visceral
involvement includes spleen enlargement,
thrombocytopenia, dyslipidemia, sphingo-
myelin deposition in the lungs and the liver
causing functional impairment and bleeding
risk [1-5]. Pregnancy in this condition is al-
ways risky and a multidisciplinary approach
is needed. Medline search revealed only three
case reports of childbirth by women with this
condition [6-8], and one with fatal postpartum
hemorrhage [9].

CASE REPORT

We present two consecutive pregnancies in a
34-year-old woman with Niemann-Pick disease
type B. Disease was suspected when she was 15
months old and splenectomy was suggested to
her parents, but they refused it. A hematologist
was consulted during the second hospitaliza-
tion when the patient was 13 years old. She had
abdominal pain after a minor trauma and an
ultrasound examination revealed an enlarged
spleen, which reached the pelvis and left lobe of
the liver, without signs of injury. Bone marrow
aspiration was performed and foam histiocytes
and sea-blue histiocytes were seen. She started
to visit a hematologist occasionally when she
was a 23-year-old woman. A bone marrow bi-
opsy was done and histology revealed hypocel-
lularity, mild fibrosis, and groups of large cells
with more stained cytoplasm, but there were
no clear criteria for Niemann-Pick disease.
Enzyme activities in cultured skin fibroblasts
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were determined at Universitatsklinik fiir Kinder und
Jugendheilkunde in Graz, Austria. Clear deficiency of acid
sphingomyelinase was detected and Niemann-Pick disease
has thus been proven at the age of 23 years.

Before the intended pregnancy at the age of 34, marked
splenomegaly, mild thrombocytopenia, and partial respi-
ratory insufficiency were documented. According to her
medical history, she had had two artificial abortions with-
out recorded complication. She underwent inguinal her-
nioplasty at the age of 32, with postoperative bleeding that
required platelet transfusion. Risk factors for pregnancy
were presented to her: uterus pressure on the spleen and
vice versa — spleen pressure on the uterus, potential for
the worsening of respiratory symptoms, pressure on blood
vessels, infection and hemorrhage, lower possibility that a
child could carry the same disease according to recessive
pattern of inheritance, and a realistic possibility for the fetus
to have growth restrictions due to reduced space in the uter-
us. Hence, the patient decided to continue the pregnancy.
Physical and laboratory findings were monitored monthly,
and ultrasound examinations of the abdomen and portal
vein system, lung capacity and echocardiography were done
every three months. Results of complete blood count were
stable, with mild anemia and platelet count 80-90 x 10°/L.
Repeated tests of hemostasis (fibrinogen, thrombin time,
prothrombin time, activated partial thromboplastin time,
fibrinolysis, D-dimer) were normal, while bleeding time
was eight minutes (Ivy reference range being 2-7 minutes).
Hyperlipoproteinemia type IIb with hypo-HDL cholesterol-
emia was present: cholesterol 5.8 mmol/l (2.6-5.2), triglyc-
eride 2.38 mmol/l (0.1-1.7), HDL cholesterol 0.72 mmol/l,
(1.6-3.88), Fried; LDL 4 mmol/l (2.07-3.4), non-HDL 5.08
mmol/l (0-3.86), LDL/HDL 5.55 (0-3), non-HDL/HDL
7.06 (0-3.25), cholesterol/HDL 8.06 (0-4.5). Platelet func-
tion test was performed prior to planned amniocentesis,
revealing pathological findings, platelet aggregation was
below lower limit: adenosine diphosphate 43 U (55-117),
thrombin receptor-activating peptide 71 U (92-151), col. 30
U (61-108). Also, ultrasound examination of the abdomen
and portal vein system was done: anteroposterior diameter
of the liver was 17 cm, craniocaudal diameter of the spleen
22 cm, portal vein was not noticed. There were no signs
of thrombosis in portal branches, flow speed was around
0.2 m/s. Platelet concentrates were reserved during the am-
niocentesis, but intervention was done without complica-
tion and there was no need for substitution. Normal male
karyotype was found, but we had no possibility of genetic
analyses for Niemann-Pick disease or enzyme activity mea-
surement and the patient was given information that this
result does not exclude the possibility that the child carries
the same disease. We decided to prepare the patient for the
planned Cesarean section with platelet concentrates. She
was given corticosteroids for maturation of the fetal lungs.
In the 35th + 5d gestational week Cesarean section was per-
formed, with seven concentrates of platelets (1 per 10 kg of
body weight) given before and seven during the procedure.
She also received antibiotic prophylaxis. Newborn’s anthro-
pometric parameters were as follows: body mass 2490 g,
body length 47 cm, head circumference 32 cm, and Apgar

‘ DOI: https://doi.org/10.2298/SARH220225017A
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score was 7/8. There was no major blood loss and no need
for red blood cell transfusion or transfusion of platelets in
our patient’s follow-up period. Three years later, she came
to a hematologist in the sixth month of the second wanted
pregnancy and the same examinations were performed.
There was no sign of health deterioration in comparison
with the previous pregnancy. A planned Cesarean section
was done without complication after the same procedures,
previously described, including prophylactic use of antibiot-
ics and platelet concentrates before surgery, and a healthy
female child was born. Infant development was normal in
both cases.

The report was approved by the institutional ethics
committee, and written consent was obtained from the
patient for the publication of the case report.

DISCUSSION

As aforementioned, Niemann-Pick disease is a rare disease
and in clinical settings every health issue in these patients is
challenging and searching for published data and learning
from other’s experience is mandatory. We decided not to do
a splenectomy or partial resection of the spleen as spleen
measurements did not differ significantly before and during
the pregnancy, and there was no sign of spleen trauma. Also,
we found the data about worsening of the lung function after
this procedure in literature, caused by increased sphingo-
myelin accumulation in the pulmonary tissue [1-3, 10, 11].
We decided not to treat her for hyperlipoproteinemia be-
cause there is no proof about efficiency of that treatment in
Niemann-Pick, and we tried to avoid potential elevation of
liver enzymes [12]. Improvement in Niemann-Pick disease
after injections of amniotic pooled placentas was described
in literature and Porter et al. [6] mentioned improvement
in liver function tests in their patient during pregnancy but
without influence on hepatomegaly.

Searching on Medline we found only three reports of
childbirth in women with Niemann-Pick disease type B.
In the first one, published by Porter et al. [6], puerperal
fever of unknown origin was observed, and according to
the second one, Fried and Langer [7] used antibiotic pro-
phylaxis. We decided to do the same due to our patient’s
splenomegaly and interstitial lung disease. In a case report
published in 1997, the authors reported abnormal bleed-
ing despite prophylactic treatment with vasopressin and
need for blood and platelet substitutions [6, 7]. That data
and findings of abnormal platelet function in our patient
and experience with previous abdominal surgery led to
our decision to give her platelet concentrates before the
Cesarean section and according to the obstetrician’s esti-
mation during the operation. During the drafting of this
work, we found a report of a fatal postpartum hemorrhage
in a 23-year-old nulliparous woman with Niemann-Pick
disease type B who concealed her disease from the obstetri-
cian and her family [9]. In a study about cause of death in
patients with Niemann-Pick disease type B, Cassiman et
al. [13] reported that the main causes of deaths were respi-
ratory and liver diseases, but hemorrhage was among the
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leading causes and every patient who died of hemorrhage
had splenomegaly and thrombocytopenia and half of them
had liver disease or cirrhosis. Deaths associated with hem-
orrhage were reported after trauma, surgery, splenic vein
tear, and gastrointestinal bleeding, and incidence was the
same in patients who develop symptoms before and after
the age of 18 years [13]. Due to a better diagnostic and sup-
portive treatment and enzyme replacement therapy with
olipudase alfa expected in the near future, other important
issues come to horizon [14, 15, 16]. Prolonged survival and
a better life quality are expected. Birth control in patients of
reproductive age is another important issue and decisions
about the type of contraceptives must be guided with their
efficacy, metabolic effects and patient’s adherence [17].
This case report emphasizes the importance of a multi-
disciplinary approach in female patients who suffer from
lysosomal storage diseases such as Niemann-Pick type
B and a favorable course is possible despite all risks [8].
Bleeding risk is not linked only to platelet count, but also
to their function and the degree of splenomegaly. Liver
impairment could exist and can influence hemostasis.
Experience with previous pregnancies and invasive pro-
cedures in our patient along with the literature data influ-
enced our treatment decisions. Pregnancies did not cause
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notable health deterioration in our patient and there are
no clinical findings of Niemann-Pick disease or other sig-
nificant health issue in children according to the pattern
of inheritance of autosomal recessive diseases.
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Npahere TpygHoha ca ycnewHum nopohajuma 6onecHuue ca HumaH-lukosom
6onewhy tTvn b - npuKas 6onecHnka u nperneg nmtepatype

[anujena Aruh'? iBaHa Munowesuh'? fopaHa Mutuh?, ViBaHa KaBeuan*®, Cununwa Crojuh®*

'YHuep3utet y HoBom Capy, MeanumHcki dakynter, Katepa 3a HTepHy MeaunumHy, Hosu Cag, Cpbuja;

2YHMBEP3UTETCKM KIMHUYKN LeHTap BojBoguHe, Knhika 3a xematonorujy, Hosu Cag, Cpbuja;

*Ynusepautet y Hosom Cagy, MeguumHckm dpakyntet, Katefpa 3a natodpumsmonorujy n nabopatopujcky meauumuy, Hosu Cag, Cpbuija;
*YHnBep3uteT y HoBom Capy, MeauumHckn dakyntet, Kategpa 3a negujatpujy, Hosu Cag, Cpbuja;

SVIHCTUTYT 3a 3[paBCTBEHY 3aLUTUTY fieLie 1 oMnagvHe BojsogunHe, Hosm Cap, Cpbuja;

SEBpoNCKY LieHTap 3a M1p 1 pa3Boj, beorpan, Cpbuja; *y Bpeme neyerba nauujeHTkuibe, C. Crojuh je 6ro 3anocneH y cnegehum
ycTaHoBama: YHuep3uteT y HoBom Caply, MeauumHcki dakynter, Kategpa 3a ruHekonorujy u akywepctso, Hosu Cag, Cpbuja;
YHVBEP3UTETCKI KNMHNYKM LieHTap BojBoanHe, KnuHuka 3a ruHekonorujy 1 akywepctso, Hosu Cag, Cpbuja

CAMETAK

YBog HumaH-TrkoBa 6onect Tun b je npoy3pokoBaHa aedu-
LMTOM COMHroMUjenvHase, WTo JOBOAN [0 HaKyn/batba CHVH-
romujennHa y Makpodarvma pasnunumTtiix opraHa. Bucuepantm
065IMK 06MYHO YKJbyuyje NPUCYCTBO CMIEHOMEranuje, TPoM-
6ouuToneHuje, nopemehaja metabonmsma nunraa, Tanoxe-
tbe chuHromujenvHa y jetpu n nnyhuma n nosehaH pusuk og
KpBapema.

MynTugmcumnarHapaH NpyucTyn TpyaHohy Kog oBrix 60necHn-
La je kibyyaH. Pagu ce o peTkoj 6onectu 1 nogauu o TpygHohm
y OBOj CUTyaLmju Cy 13pa3nTo ocKyaHW. NpeacTaB/bamMo ciyyaj
MynTUAUCUMNAMHAPHOT Npahetba ABe TpyAHohe ca ycnewHym
nopohajvma 6onecHue ca Human-lNrkosom 6onewhy Tuna b
y3 Npernep nutepatype.

Mpukas cnyyaja Y Bpeme npBe xesbeHe TpyaHohe 6onecHuua
je umana 34 roguHe. CnesuHa je 6una nspasuto ysehaHa, no-
CTojao je 6nar pecTpuKTUBHY Nopemehaj BeHTUNaLwje, xunep-

DOI: https://doi.org/10.2298/SARH220225017A

nvnonpoterHemuja TN 116, TpomboLMTONEHNja C NAaTONOWKNM
TecToBMMa arperabunHocTi TpombéoumTa. IHAUKOBaH je LapcKku
pe3 1 6onecHnLa je NPUNPemM/beHa KOHLIEHTPaTIMa TPOM60-
urTa y3 npodunakTnyKy npumeHy aHTmbunoTmka. OnepucaHa
je, 6e3 komnnukauuja, y 36. rectaLujckoj Heaerby. AHTPOMo-
MeTpujcke Mepe HoBopoheHueTa cy 6une: TM 2490 g T 47 cm,
Or 32 cm, Anrap ckop je 6vo 7/8. Tpu rognHe KacHuje y Apyroj
XerbeHoj TpyaHohun ypaheHu cy Nctv nperneau 1 nnaHupaHa
ceKkuwja 6e3 KoMMMKaLwja, y3 1CTe MpoLeaype 1 npunpemy
AHTUONOTCKOM NPODUNAKCOM N KOHLIEHTPaTMa TpoMboLMTa.
3akmbyyak MyntuavcumnavHapaH npuctyn soherby TpyaHohe
je HeonxopaH Kof 6onecHMLa ca IM3030MHUM 6onecTma Ha-
Kyrn/batba Kao WTo je HumaH-Nnkosa 6onect Tvn b, a noBosbaH
ncxop je moryh ynpkoc CBrM pr3nLmma.

KJ'by‘-IHe peun: N1M3030MHe 6onectn HaKyn/baka; arpera6w1-
HOCT TpOM6OLl,|/1Ta; cnneHomeranmja; XnctmounTn
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Cesarean delivery under neuraxial anesthesia in a
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SUMMARY

Introduction Improved outcomes after liver transplantation contribute to a successful pregnancy and
delivery in transplant recipients. Anesthesiology teams face challenges when providing perioperative
care to patients who have a liver transplant and undergo cesarean delivery, which include: an increased
rate of cesarean delivery, a high risk of infection, and a high risk of interaction between immunosup-
pressant and anesthetic drugs.

Case outline We report the case of a 28-year-old patient with a liver transplant (from a live donor) who
underwent elective cesarean delivery under neuraxial anesthesia. Appropriate anesthetic management
is critical to ensure optimal perioperative maternal and fetal outcomes. Cardiovascular stability after
neuraxial anesthesia was maintained with adequate perioperative intravenous fluid management and
early vasopressor(s) administration to preserve hepatic perfusion. Multimodal postoperative analgesia
was administered; however, caution is required when prescribing drugs that have the potential for he-
patic and renal side effects.

Conclusion Multidisciplinary team evaluation, planning, and preparation are vital for optimizing safe

care and delivery of pregnant patients with transplanted organs.
Keywords: anesthesia; cesarean delivery; liver transplant

INTRODUCTION

In 1967, the first successful liver transplant
was performed at the University of Colorado
in the United States, and the first successful
pregnancy in a patient with a liver transplant
was reported in 1978 [1]. The inaugural liver
transplant in Serbia was performed in 1995
[2]. The liver is the second most commonly
transplanted organ, with a one-year survival
rate greater than 90% and a three-year graft
survival rate of 80% [1]. Out of all liver trans-
plant recipients, female patients of reproductive
age represent 8%, and female children represent
5%, the majority of whom will reach reproduc-
tive age [3]. There are a few publications that
describe the anesthetic management of cesar-
ean delivery (CD) and labor analgesia manage-
ment in patients who have undergone a liver
transplant. This case report describes the first
successful pregnancy and CD performed in a
patient with a liver transplant in Serbia.

CASE REPORT

In 2015, a multidisciplinary team that in-
cluded an anesthesiologist, obstetrician, hepa-
tologist, and cardiologist provided care to a
28-year-old patient (G1P0) at 38 weeks ges-
tation who underwent an elective CD under

neuraxial anesthesia at Narodni Front Clinic
for Gynecology and Obstetrics, Belgrade.
The patient’s past medical history included a
living-donor liver transplant (donated by the
patient’s father) due to fulminant hepatic fail-
ure secondary to Wilson’s disease nine years
earlier. Nine months post-transplant, hepati-
tis B infection was diagnosed, and the patient
received treatment with lamivudine (antiviral
drug) which was replaced with tenofovir after
several years due to seroconversion. The pa-
tient also received immunosuppressive therapy
with tacrolimus and had stable serum levels
and liver function tests (within normal limits)
prior to and during pregnancy. The patient was
American Society of Anesthesiologists classi-
fication 3 and had a body mass index of 22.1
(height 1.78 m, weight 70 kg).

Preoperative liver and kidney function
tests were within normal limits, and the plate-
let count was 127 x 10°/L (reference range
140-450 x 10°/L). Two large-bore peripheral
intravenous (IV) cannulas (16 G) were placed,
and preoperative prophylactic drugs were
administered, including ranitidine 50 mg IV,
metoclopramide 10 mg IV, dexamethasone 4
mg IV and ceftriaxone 2 g IV. Preoperative
vital signs were stable (blood pressure 149/89
mm Hg; heart rate 104 beats per min; oxygen
saturation 98% (room air)), and a combined
spinal-epidural anesthetic technique using the
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loss of resistance to saline was performed in the sitting
position at the L3/4 interspace (Perican® 18G Tuohy needle,
Pencan® 27G spinal needle, Perifix® 20G nylon epidural
catheter, Espocan® docking system; B. Braun Medical Inc.,
Melsungen, Germany). Isobaric bupivacaine 12 mg, mor-
phine hydrochloride trihydrate 200 mcg, and fentanyl
15 mcg were administered intrathecally using a needle-
through-needle technique to produce a bilateral T4 der-
matome sensory block to cold and sharp sensation. Vital
signs remained stable post-neuraxial anesthesia, requiring
only four doses of phenylephrine 50 mcg IV throughout
the 22-minute surgery. A healthy male infant was delivered
weighing 3150 g, with Apgar scores of 8 and 9 (at min-
utes one and five, respectively). Post-delivery, an oxytocin
IV infusion was administered at 5 IU/h. The total fluid
volume was 1500 mL of Ringer’s lactate solution with an
estimated blood loss of 500 mL.

Postoperative multimodal analgesia included acetamin-
ophen 1 g IV (eight-hourly) and two 5 mL boluses of 0.25%
bupivacaine with fentanyl 5 mcg/mL via the epidural cath-
eter in the first 24 hours, which produced a visual analog
scale score < 4/10.

Breastfeeding did not occur since there were no de-
finitive recommendations regarding immunosuppressive
therapy. Liver, renal, and platelet count results remained
stable with no postoperative complications. The patient
met discharge criteria on the second postoperative day (the
minimum standard at Narodni Front Clinic), but discharge
was delayed until the fifth postoperative day due to neo-
natal hyperbilirubinemia.

DISCUSSION

Liver transplantation can be a lifesaving treatment for pa-
tients with acute and chronic hepatic disorders, including
end-stage liver disease, decompensated cirrhosis, acute
liver failure due to Wilson’s disease, or benign or malignant
liver tumors [4, 5, 6].

Metabolic, endocrine, nutritional disorders, and sex-
ual dysfunction associated with some hepatic disorders
can contribute to infertility [7]. Increased estradiol and
testosterone levels suppress the hypothalamic-pituitary
axis, which leads to anovulation and amenorrhea [7].In
90% of premenopausal patients, libido, menstruation,
and fertility return by 6-10 months following success-
ful liver transplantation [8, 9, 10]. However, persistent
sexual dysfunction and de novo sexual dysfunction after
transplantation are reported in men and women [8]. The
American Association for the Study of Liver Diseases and
the American Society of Transplantation recommend that
pregnancy be delayed for at least one year following liver
transplantation to ensure graft stability and function and
to achieve immunosuppression at low maintenance levels
[8, 11]. Therefore, liver transplant recipients should re-
ceive appropriate counseling for contraception and preg-
nancy planning [8, 11, 12].

Commonly administered immunosuppressive drugs in-
clude tacrolimus and cyclosporine (calcineurin inhibitors)

‘ DOI: https://doi.org/10.2298/SARH221108056K
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with or without steroids [9]. While fetal/infant risk cannot
be ruled out, the reported incidence of fetal malformations
in liver transplant recipients is the same as in the general
population, so these calcineurin inhibitors can be admin-
istered during pregnancy [9]. Due to the increased vol-
ume of distribution during pregnancy, an increased dose
of immunosuppressant drug(s) is required (with regular
monitoring) to avoid acute graft rejection [8, 13].If the
transplanted liver function is stable prior to conception,
pregnancy itself should not cause graft dysfunction [7, 12,
14]. Graft loss within two years after delivery occurred
among 1.4-1.9% of patients. There was no difference in
short-term graft loss based on the mode of delivery [15].

Immunosuppression makes patients prone to infection,
so close surveillance during pregnancy and the periopera-
tive/peripartum period is prudent [8, 13, 16]. There are no
recommendations regarding specific antibiotic prophylaxis
[16]. It is unclear if antibiotics in the immunosuppressed
transplant population would decrease the risk of infection
[15]. In the case of hemorrhage requiring blood transfu-
sion, leukocyte-reduced, and irradiated blood products
are necessary to avoid leukocyte-related reactions, such as
graft-versus-host disease [12, 16]. Blood product transfu-
sion and sepsis were the most common factors associated
with severe maternal morbidity in liver transplant partu-
rients [15].

Published data suggest pregnancy is well tolerated,
and favorable neonatal outcomes can be expected if graft
function is stable prior to conception [7, 12]. However,
pregnancy post-liver transplant is considered a high-risk
pregnancy with increased maternal and fetal complica-
tions, including gestational hypertension, preeclampsia,
premature labor, low birth weight, and fetal mortality [8,
9,13,17-21].

The rate of successful delivery among liver transplant
women who attempted vaginal delivery was approximately
70%. There was no difference in maternal morbidity by
mode of delivery, and of importance, the risk of graft loss
within two years after childbirth was not associated with
mode of delivery [15, 20]. In liver transplant recipients,
successful vaginal delivery was associated with a lower
composite neonatal morbidity rate [15, 20]. These findings
are consistent with data from general population-based
studies demonstrating an association of CD with increased
rates of neonatal morbidity, primarily respiratory morbid-
ity [20]. However, there is an increased incidence of CD
in patients with a liver transplant versus non-transplant
patients (45-68% vs. 24-32%, respectively, due to temporal
changes in illness severity and/or patient and physician
attitudes towards the mode of delivery [9, 15, 18, 22, 23].
Anesthesiologists must optimize labor analgesia and surgi-
cal anesthesia techniques when managing a patient with a
liver transplant to preserve function [16].

Renal dysfunction after liver transplantation (preva-
lence 30-50%) is multifactorial and includes chronic ex-
posure to calcineurin inhibitors, hypertension, diabetes
mellitus, obesity, atherosclerosis, hyperlipidemia, chronic
hepatitis C infection, pre-transplant renal dysfunction, and
perioperative acute kidney injury [8].
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Some liver dysfunction may remain post-transplant, so
renal and hepatic drug metabolism and excretion should
be considered [16]. Liver dysfunction may cause hepato-
pulmonary syndrome, characterized by portal hyperten-
sion, hypoxemia, and intrapulmonary shunting, so anes-
thesia could be life-threatening due to cardiovascular and/
or respiratory instability [24].

Thrombocytopenia can persist in many patients for
several years post-liver transplant due to the late resolu-
tion of splenomegaly despite improvement in portal blood
flow [12]. With a normal coagulation profile, there are no
contraindications to neuraxial labor analgesia or neuraxial
anesthesia for CD, and epidural catheter removal should
follow standard practice [13].

Standard prophylactic procedures to avoid post-neur-
axial anesthesia hypotension, such as IV fluid pre- or co-
loading and early administration of vasopressor(s), should
be instituted, particularly due to the potential of an atypical
response of the denervated liver allograft to stress [25]. The
vasopressor of choice in patients with liver dysfunction is
norepinephrine because it affects circulation through the
splanchnic organs the least compared to vasopressin and
epinephrine [26]. The normal compensatory mechanism of
splanchnic blood volume being redistributed to the central
circulation as a response to hypovolemia or blood loss is
lost in liver transplant recipients. Furthermore, the hepatic
blood flow autoregulation is also decreased, making the
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Llapcku pes3 y HeypaKcujanHoj aHecTe3unju Kog TPYAHULE Ca TPAHCNIAHTUPAHOM

jeTpom

Cnasuua Kpywnh', Haga Mejunh?, MupjaHa CrojaHoBuh-Tacuh?, QujaHa Jamrbanosuh?, LinnujeH Abup®
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CAXETAK

YBop Hanpepak y neyerby TpaHcnnaHTpaHux 60necHrnKa oMmo-
ryhvo je pa cBe Behu 6poj bonecHuLa ca TpaHCMNAHTUPaHUM
OpraHoMm ycreLuHo 13Hece TpyaHORY. AHECTE3MONOLKY TMOBY
ce cycpehy ca MHOTVM 13a30BMMa Y 36puitbaBatby NOpoAMba
Koje Mmajy TPaHCNAaHTMPaHy jeTpy, Kao LUTO Cy: NOBULUIEHA CTO-
na LapcKor pesa, BUCOK PU3KK 3a pa3Boj MHbeKLuje 1 pa3Boj
UHTepaKLWja n3mehy MMyHOCynpecuBa 1 aHecTe3VoNOLKNX
NeKoBa.

Mpukas 6onecHukKa lNprikasyjemo n3BohHere Heypakcujan-
He aHecTe3unje 3a efIeKTUBHM LapCKn pe3 Kog 28-roaniute
TPYAHWLE Ca TPaHCNIaHTNPaHOM jeTpoM (OA »K1BOT AOHOPA).

DOI: https://doi.org/10.2298/SARH221108056K

AfeKBaTaH aHeCTe3roOWKM NPUCTYN je MpecyfaH Kako 6u
ce 06e36eA10 ONTUMaNHN NepuonepaTMBHN MaTePHaIHN 1
deTanHu ncxop. OppxaBare KapamoBackynapHe CTabunHoCTH
6naroBpemMeHOM HaflOKHafOM TEYHOCTN 1 PaHOM NPVIMEHOM
Ba30Mpecopa je BaXHO 3a ouyBatbe afekBaTHe nepdysuje
jeTpe. [penopyuyje ce MynTUMOZanHy NPUCTYN y Tepanuju
nocTtonepaTBHOr 60ona y3 onpe3 NpuIMKom NprYMeHe ekoBa
ca moryhom xemnatopeHasHoM TOKcUMYHoLwhy.

3akmyvak MyntugucumnanmHapHa esanyaumja, nnaHuparbe n
npunpema cy KibyyHu 3a 6e3beHn Tok nopohaja Koa TpyaHMLA
Ca TPaHCMNaHTPaHUM OpraH1Ma.

KrmbyuHe peun: aHecTe3uja; LapCKm pes; TpaHCnnaHTauuja jetpe
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Basal cell carcinoma presented and mistreated as
chronic venous ulcers - report of five cases
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'University Clinical Center of Serbia, Clinic of Dermatovenerology, Belgrade, Serbia;
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SUMMARY

Introduction Basal cell carcinoma (BCC) is the most common non-melanoma skin cancer in Caucasians
and one of the most frequent malignancies in general, especially in older adults. Squamous cell carcinoma
is the most frequent tumor developing on chronic leg ulceration, while BCC rarely occurs and is often
misdiagnosed. In addition, since older adults commonly have coexisting chronic vein insufficiency, the
ulcerated BCC is frequently mistaken as being of venous origin.

Outlines of cases We present five cases of BCC presenting as chronic venous ulcers.

Conclusion Long-lasting ulcers with no healing tendency must be considered malignant until proven
otherwise. Knowing the characteristics of malignant ulceration may help in early detection and treatment.
Keywords: malignancy; skin cancer; ulcers; chronic vein insufficiency

INTRODUCTION

Basal cell carcinoma (BCC) is the most common
non-melanoma skin cancer in humans and one
of the most frequent malignancies in general
[1]. Although BCC s a slow-growing cutaneous
cancer with a low rate of metastasis (0.0028% to
0.5%), if left untreated, it can cause extensive and
deep tissue destruction [2]. It may be an ulcer
or malignant transformation of existing chronic
leg ulceration (CLU). Since the most common
cause of CLU is chronic vein insufficiency (CVI),
malignant CLUs are frequently misdiagnosed
[3]. Early diagnosis prevents the development
of giant forms of skin cancers and improves
prognosis. Therefore, it is crucial to differentiate
between malignant (either primary malignant
or CLU that underwent malignant transforma-
tion) CLU and venous leg ulcers (VLU). In this
article, we will describe five cases of BCC that
were misdiagnosed as VLU and mistreated for
years until finally diagnosed as skin cancers.

CASE REPORTS

We present five patients aged 75-82 years with
non-healing ulcers of the lower legs, which
were present 1-21 years. All the patients had
coexisting CVI. The characteristics of patients
are summarized in Table 1.

The first patient had a history of long-lasting
CVTI and excessive sun exposure without sun
protection creams; he denied exposure to chemi-
cals and any trauma of this region. Physical ex-
amination revealed an irregular bleeding ulcer
on the anterior part of the left lower leg, with

a granulated base filled with fibrin and raised
edges (Figure 1A). Histopathology showed mi-
cronodular BCC (Figure 1B).

The second patient had no history of sun
exposure and denied any trauma to the area.
However, clinical examination revealed an ulcer
on the anterior part of the right lower leg with a
base filled with granulation tissue that formed el-
evated, translucent structures (Figure 2A). Biopsy
showed nodulo-infiltrative BCC. The lesion was
excised, and split-thickness skin graft placement
was performed. In the follow-up period of 10
months, no recurrence was observed (Figure 2B).

The third patient had a history of type 2
diabetes mellitus and congestive heart failure.
No record of sun exposure or previous trauma
was reported. Physical examination showed an
ulcer with flat edges and a transparent, granu-
lated base (Figure 3A). The histopathological
finding revealed nodular BCC. The lesion was
excised, and split-thickness skin graft placement
was performed. In the follow-up period of 10
months, no recurrence was observed (Figure 3B).

The fourth patient denied exposure to the sun
or any trauma. Physical examination revealed an
oval ulcer with raised edges on the left lower leg,
above the lateral malleolus, filled with granu-
lation tissue. No signs of inflammation were
observed. Later, after one month on check-up,
the ulcer became hyper granulated, and a biopsy
was indicated (Figure 4A). Histopathological
findings of edges and base showed infiltrative
BCC (Figure 4B).

The fifth patient had a long history of CVI
and a history of breast cancer. Physical ex-
amination revealed an oval ulcer with a clear,
granulated base on the distal anterior part of
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Table 1. Summarized characteristics of the patients

Tomanovi¢ M. et al.

Duration of ulcers Diameter . .
Case Age (years) | Sex (years) @ Localization Histopathology Therapy
1 79 M 21 7x4 anterior part Micronodular BCC Excision
75 M 45%35 anterior part Noduloinfiltrative BCC Excision
3 82 F 5 2x25 anterior part Nodular BCC Excision
4 75 F 1 1%x1.5 above the lateral Infiltrative BCC Excision
malleolus
. Radiotherapy

5 79 F 2 2x2 anterior part Carcinoma +

basosquamosus .
Excision

BCC - basal cell carcinoma; M — male; F - female; + - positive; - — negative

Figure 1. A: An irregular, bleeding ulcer located on the anterior part of
the left lower leg; B: histopathology of the ulcer; H&E, 100 x

Figure 2. A: An ulcer with the base filled with granulation tissue that
formed elevated, translucent structures; B: the ulcer eight months after
reconstruction

Table 2. Differences between malignant and venous ulcer

Characteristics Malignant ulcer Venous ulcer
localization atypical medial malleolus
size small (< 3cm?) varying size
margins elevated sharp, irregular
depth deep shallow
base soft pink granular tissue fibrinous material

the right lower leg. The histopathological finding showed
basosquamous carcinoma (Figure 5A). The patient was
referred to the Oncology department and treated with
radiotherapy. The ulcer showed central epithelization
during radiotherapy, but small shallow ulcers covered with
crusts on elevated livid edges have occurred (Figure 5B).
This was highly suspected to be a cancer recurrence, so
the patient was referred to the Department of Oncology
for total excision of the lesion.

‘ DOI: https://doi.org/10.2298/SARH220710034T

Figure 3. A: An ulcer with flat edges and a clear, granulated base; B:
the ulcer eight months after reconstruction

Figure 4. A: An oval ulcer on the left lower leg above the lateral mal-
leolus filled with granulation tissue and with elevated livid edges;
B: histopathological finding; H&E, 100 x

Figure 5. A: Histopathological finding before treatment; H&E, 100 X;
B: ulcer with central epithelization and small shallow ulcers covered
with crusts on elevated livid edges

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):371-374
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The patients have given written consent for the publica-
tion of this article. This study was done in accordance with
the institutional committee on ethics.

DISCUSSION

Although BCC most commonly occurs on the head and
neck, BCC occurs on limbs in approximately 3.3% of cases
[4]. On extremities, BCC may present as a chronic leg ulcer
[3]. Since older adults commonly have coexisting CV], the
ulcerated BCC may be mistaken for the venous origin.
Besides cases of primary BCC of lower extremities, some
articles also show the malignant transformation of existing
VLUs [5-10]. The most common malignancy arising from
non-healing chronic ulcers is squamous cell carcinoma
(SCQC), but a few cases of BCC are also described. In a
retrospective study of 85 malignantly transformed ulcers,
98% were SCC, whereas just 2% represented BCC [5].
On the other hand, Yang et al. [9] recorded that 2.2% of
reported leg ulcers were skin cancers — 75% BCC and 25%
SCC. Their results also indicated that 2.4% of venous ulcers
would undergo malignant transformation. Factors that
promote this transformation are chronic inflammation and
tissue proliferation due to long-lasting nature of the ulcer.
Kirsner et al. [6] estimated that 1-7% of all chronic wounds
would develop malignant properties; this number may be
lower than real, primarily due to frequent misdiagnosis.
Gil et al. [7] described some of the clinical features when
CLU should be investigated in the direction of malignancy.
Tchanque-Fossuo et al. [8] recommended taking biopsy
samples of the edges and the base to rule out malignancy.
Serial biopsies every 3-6 months of ulcers that do not tend
to heal have been proposed by various authors [11, 12].
We have to point out that typical characteristics of chronic
venous ulcers were absent in our patients. On the contrary,
all patients had a history of long-lasting CVI. Furthermore,
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the study, which included 125 cases of BCC, found that 25%
of patients had concomitant chronic venous stasis, suggest-
ing a relationship between venous disease and BCC [13].
Since patients were initially treated in other institutions
and no biopsies were performed in the early stages of le-
sions, we can only speculate if BCC in our patients resulted
from malignant transformation of pre-existing ulcers or
de novo lesions. However, a biopsy was performed at our
institution, and histopathological findings were similar in
all the patients, showing histopathological features of BCC.
Mohs micrographic surgery is the best management
option for these cancers since it provides maximal margin
control and minimal defect in the already compromised areas
of stasis dermatitis and poor wound healing on the shins.
Also, the procedure is performed under local anesthesia,
with minimal impact on general health in older individu-
als, and is well tolerated in ambulatory settings. On the
other hand, radiation therapy should be avoided in treating
ulcerated BCCs, not just to avoid further compromise of
already damaged vascularization in the area but also due to
the risk of future cancerization and the appearance of new
tumors in the treated skin, years post radiation therapy.
Long-lasting ulcers with no healing tendency must be
considered malignant until proven otherwise. This article
aims to point out the possible malignancy in chronic venous
insufficiency. Carcinomas may mimic granulation tissue
which can mislead the correct diagnosis. Atypical wound
morphology; localization, and refractoriness to conventional
treatments may suggest malignant transformation. Most of
these ulcers are managed in primary care clinics, and only a
minimal number of such ulcers are referred to the specialized
tertiary clinic. The education of practitioners about the pos-
sibility of malignant transformation of chronic venous ulcers
is essential. Further investigations are necessary to clarify
the exact algorithm for diagnosing malignant ulceration.
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basouenynapHu KapuMHOM NOrpeLHO AUjarHOCTUKOBAH U IeYEH Kao XPOHMYHA
BEHCKa yALepaluja — npuKas net 6onecHmKa

Mapuja TomaHoBuh', lybpaska Mnsanosuh'2, Hosuua bopuunh?3, Onusepa AHgoHosuh'
'YHuBep3uTeTCKN KNMHUYKY LeHTap Cpbuje, KnuHuka 3a fepmatoBeHeponorujy, beorpag, Cpbuja;

2Ynusepautet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;
*Ynusep3utet y beorpapy, MHcTuTyT 33 natonorujy, beorpag, Cp6uja

CAXETAK

YBop ba3ouenynapHu KapuMHOM Hajuelwhn je HemenaHoOMCKM
KaLMHOM Kof npunafgHuKka bene pace u jefaH o Hajuelhinx
MasnurHmTeTa reHepanHo, HapoUMTO KO CTapuje nonynauuje.
CKBamoLienynapHu KapLyyHOM je TyMop Koju ce Hajueldhe pa-
3BWja Ha TePEHY XPOHUYHUX yrLepaLuja, Lok ce 6asouenynap-
HW KapLMHOM PETKO jaB/ba 1 YeCTO Ce NMOrpeLLHO AvjarHOCTUKY-
je. C 0631pom Ha TO Aia Ce KO CTapuje nomynauyje Ha oYM
eKCTPeMUTETVIMA YEeCTO jaB/ba M XPOHWNYHA BEHCKA MHCYPULN-
jeHuwja, eraynuepucaHn 6asoLenynapHy KapLMHOM Ce YecTo
MOrpeLLHO ANjarHOCTVKYje 1 TPpeTnpa Kao BeHCKa yauepaLmja.

DOI: https://doi.org/10.2298/SARH220710034T

Mpuka3s 6onecHuka Npukasyjemo net 6onecHrKa ca 6asoue-
NyNapHUM KapLIMHOMOM JOH VX EKCTPEMUTETA, Ca KIVHNYKOM
npe3eHTaLMjoM XPOHNYHINX BEHCKIMX yrLepaLuja.

3akrpyuak Ynuepauuje Koje fyro Tpajy 6e3 TeHaeHuUmje 3apa-
CTatba MOPajy Ce CXBaTUTK Kao MAJIUTHUTET, JOK Ce He AoKaxe
CcynpoTHO. [lo3HaBabe KapakTepncTMka MaurHe ynuepawuje
MO>Ke MOMONN y paHoj AETEKLMjN U NIeYery.

KrbyuHe peun: ManurHuTeT; KapLMHOM KOXe; ynuepaluje;
XPOHUYHA BEHCKA MHCYPULMjeHLm]ja
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CURRENT TOPIC / AKTYEJIHA TEMA
Challenges and suggestions for healthcare insurance
of internal migrants in China

Zhao-Xin Chen
Medical Security Service Center of Liaoning, Shenyang, China

SUMMARY

With its rapid social and economic development, China’s medical and healthcare services are also con-
tinually evolving. At present, China’s medical and healthcare field mainly comprises two aspects: service
institutions and insurance systems. Healthcare insurance refers to the basic security system that provides
medical services to the population and pays part of their remedial expenses by rationally organizing
financial resources. It is not only a safety net but also a social stabilizer for the population. It is also an
important part of China's medical and healthcare reform. Internal migrants are those who do not belong
to the household registration system within a city’s jurisdiction and constantly move between districts.
They primarily include temporary residents, people in transit and registered tourists. The main purpose
of healthcare insurance is to meet the needs for medical funds in line with the current level of economic
development. In short, it is a basic security system that grants people access to a doctor, regardless of
their income. However, since internal migrants move between districts, it can be difficult to guarantee
their healthcare insurance. Healthcare service needs of the internal floating population are constantly
growing, but the coverage of remedial services provided by medical insurance is still not comprehensive,
and the guarantee is not sufficient. We should solve the medical security problem of the internal floating
population by improving the measures of transferring medical insurance, implementing a more reason-
able medical insurance system for employees, lowering the threshold for participation and expanding

the scope of assistance.

Keywords: healthcare insurance; internal migrants; research progress

INTRODUCTION

China has built a relatively complete healthcare
insurance network covering urban and rural ar-
eas per its economic and social development
needs [1]. Its security expenditure and level
have been continuously improving, meeting the
country’s current economic and social devel-
opment needs. At the same time, however, the
development of China’s healthcare insurance is
facing many problems, especially with internal
migrants [2]. Internal migrants are individu-
als who move within the borders of a country,
usually measured across regional, district, or
municipal boundaries, resulting in a constant
change of residential places [3]. Most of China’s
internal migrants are rural, and the level of
healthcare insurance for countryside migrants
is usually relatively low. Some scholars have
suggested that, since the mid-1990s, the health
problems of the domestic rural internal mi-
grants have been the main focus and challenge
for medical and health work. Domestic immi-
grants are usually difficult to manage. Some ar-
eas still encounter difficulties and unfairness in
that the new rural cooperative medical system
cannot work, the management of premium pay-
ment is not perfect, and the health status of low-
income individuals is even worse [4]. Because of
this, the rights of internal migrants in the labor
market and social security have increasingly at-
tracted the attention of scholars [5].

This article will analyze the current status
of internal migrants’ healthcare insurance in
China and propose specific measures to deal
with the present challenges for the medical
coverage of this population.

ANALYSIS OF THE CURRENT MEDICAL
SITUATION OF THE INTERNAL MIGRANTS
IN CHINA

The demand for delivering healthcare
services to internal migrants in China has
increased

Leng and Zhu [6] stated that basic public health
services are a major institutional way for China
to deepen medical and health system reform
and promote the Healthy China 2030 strategy.
Population mobility is the most critical, yet
the weakest, link in the current public health
service system. According to data from the
Seventh National Population Census, the in-
ternal migrants in 2020 were nearly 380 mil-
lion, 150 million more than that in 2010 (data
source: National Bureau of Statistics of China,
2020) [7]. With the rapid progress of China’s
urbanization process, this population is in-
creasing substantially.

Domestic immigrants face many uncertain-
ties and risks in spatial mobility, among which
health risks are the most prominent. Domestic
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migrants are usually healthier than their urban counter-
parts in the initial stage of their stay. However, due to the
generally low education level and lack of professional and
technical skills, most of them are engaged in occupations
with long working hours and poor work environments,
alongside poor living standards. Their health is threatened
by infectious, occupational, and psychological diseases,
and their health advantages change into disadvantages [8].

Insufficient utilization of healthcare services for
internal migrants in China

Although China’s current healthcare insurance system is
relatively complete, the number of people participating
in medical insurance exceeds 95% of the total population
and a basic low-level, wide-coverage medical system has
been implemented, there are still significant variations in
the healthcare insurance of internal migrants in different
regions [9, 10]. Most of the internal migrants are young or
middle-aged and have strong adaptability. Their physical
condition is generally better than that of the urban resident
population from both subjective and objective perspectives.
Their main health problems are the common cold, infec-
tion, and other general illnesses. However, the proportion
of elderly internal migrants is still around 7.2% [11], and
chronic ailments that are common in the elderly, such as
hypertension, diabetes, and coronary heart disease, cannot
be ignored. In addition, extensive research shows that in-
ternal migrants, which are mainly a rural population, have
a higher risk of developing infectious diseases [12]. Due to
the limited economic and health conditions of this popula-
tion, some serious infectious diseases may be latent before
an infected person moves into a city or town. Furthermore,
when an internal migrant sees a doctor, his/her illnesses are
usually treated uniformly, and the treatment is less targeted.
A majority of this population do not take corresponding
treatment measures until they get sick, causing their health
problems to become more serious. Therefore, internal mi-
grants usually have a high demand for remedial services,
but their medical needs are often not met [13].

Current problems in the healthcare insurance of
the internal migrants

According to relevant reports, 60.9% of the internal float-
ing population have long-term residence intentions [14],
and medical insurance will play an important role in safe-
guarding their multi-stage healthcare rights and interests.
Therefore, we should not only pay attention to the partici-
pation rate of medical insurance for the internal floating
population but also fully consider the diversity and conve-
nience of healthcare service needs of special groups, such
as pregnant women and seriously ill patients.

The participation rate of internal migrants is
relatively low

China is still a developing country and has a large informal
sector [15]. In addition to the employees of private and

‘ DOI: https://doi.org/10.2298/SARH221107059C

Chen ZX

public industrial and commercial businesses, the infor-
mal sector is mostly composed of unregistered employ-
ees, such as stall vendors and hourly workers [16]. Their
employment scale is often small, and their income is un-
stable. Even though most migrant workers are employed,
companies do not sign formal labor contracts with them,
and their salaries and basic security differ from those of
regular employees. Because the insurance relationship is
not portable, the payment period is long and the burden
on enterprises is heavy, there is no effective supervision,
and, at the same time, it is difficult for employers to pro-
vide them with basic medical insurance on their initiative,
which is one of the main problems of medical insurance
for internal migrants in China [17].

Except for private and self-employed employees, the in-
formal sector is mostly composed of unregistered employ-
ees, such as stall vendors, babysitters and part-time workers.
They are unorganized and have an unstable income, mak-
ing it difficult to get them to participate in insurance. The
income of China’s internal migrants is also generally low,
and most of them are poor. The inequality between mi-
grant workers and urban citizens is particularly significant,
and the high threshold of urban medical insurance hinders
insurance access for low-income internal migrants [10].

Qin Xuezheng and Chen et al. [18] used the employ-
ment and healthcare survey data of migrant workers in
Beijing in 2011 to study the pull-back and absorption ef-
fects of migrant workers’ employment. The results showed
that the internal migrants were more inclined to partici-
pate in the new rural cooperative medical system, which
only costs tens of yuans a year, than in the basic remedial
insurance for urban employees, which charges thousands
of yuans annually. In addition, Tang [19] stated that the
insurance participation rate of migrant workers in China
is relatively minimal due to contradictions between the
high mobility of migrant workers and long payment years
of medical insurance, low disposable income and elevated
cost of medical insurance and little expected income from
medical insurance benefits and high actual payment.

Internal immigrants have some difficulties in using
medical insurance

Furthermore, even the insured internal migrants still en-
counter problems, such as cross-provincial and remote
medical treatment [20]. Previously, the medical insurance
reimbursement in China was that, if the insured sought
remedial treatment in a medical institution outside the
overall planning area, the medical insurance fund could
not be settled in real time, and the individual could only
pay in advance and then return to the insured place for re-
payment [21]. With China promoting the direct settlement
of non-local remedial treatment and hospitalization costs,
it has achieved real-time payment of hospital expenses for
non-local medical treatment personnel - in July 2020, the
payment proportion of inter-provincial direct settlement
funds for hospital expenses was 58.6% — but the charges
for ordinary outpatients and outpatient serious diseases
still cannot be reimbursed by the medical insurance fund

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):375-379
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[22]. Notably, migrants of childbearing age were five times
less likely than residents to attend antenatal check-ups and
three times less often to see a doctor after delivery or re-
ceive health education during pregnancy [23].
Previously, internal migrants mainly sought migration
from rural areas to cities to pursue economic improve-
ment. However, in recent years, the rural internal migrants
have tended to be based on urban development, and the
mobility of this population has changed from temporary
stay to permanent residence. Therefore, to ensure that
their medical needs are met, it is necessary to improve
the healthcare insurance system for internal migrants [24].

Countermeasures and suggestions for improving
healthcare insurance of internal migrants

To effectively solve the issues of healthcare insurance for
China’s internal migrants, the current problems need to
be addressed at their roots. This paper puts forward sug-
gestions, based on previous research and China’s develop-
ment and needs, to address these problems on three levels:
national (state), corporate, and institutional.

Relevant systems for delivering the basic healthcare
insurance of internal migrants need improvements at the
national level. Since internal migrants usually seek jobs
across urban and rural areas, in different regions and
across various systems, the connection of their medical
insurance has always been a serious problem. Xiao [25]
stated that the operation of China’s basic insurance system
is constrained by its inability to coordinate urban and ru-
ral areas and by the fragmented management of medical
cover funds; furthermore, the incapability to smoothly
connect basic remedial coverage in various regions has
become an important factor hindering labor mobility. As
internal migrants are eager to receive medical protection
from governments in their inflow and outflow areas, the ef-
ficient connection of basic remedial insurance in different
regions is particularly critical. In addition, China’s medical
insurance system has different standards, diverse manage-
ment methods and uneven remedial coverage levels, which
is not helpful to the mutual transfer of health protection
between regions. To ensure that internal migrants can be
continuously enrolled in basic medical insurance during
their employment, relevant national departments should
consider local conditions and issue specific implementa-
tion measures and operating rules for efficient medical
insurance relationships; this will avoid repeated enrolment
or failure to participate in insurance in time.

The protection level of the new rural cooperative medi-
cal insurance also needs improvement. The current level
of security for this system is still of a low standard [26].
Due to significant differences in economic development
between urban and rural areas, the security for the new
rural cooperative medical system is relatively limited.
Considering that internal migrants are more inclined to
participate in the new rural cooperative medical insur-
ance, it is necessary to improve its level of protection. Small
medical subsidies and healthcare insurance must be con-
sidered when solving the most basic healthcare coverage
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problems for insured personnel, and serious illness medical
insurance should be given attention to overcome the issue
of people returning to poverty due to sickness [27].

Another solution on a national level is to implement an
incentive mechanism for medical treatment among inter-
nal migrants. Establishing a division of labor and a coop-
eration mechanism among different levels and categories
of healthcare institutions is one way to deepen medical
reform to carry out graded diagnosis and treatment [28].
Therefore, incentive mechanisms, such as initial consul-
tation with internal migrants at a grassroots level and the
priority settlement of chronic disease treatment costs in
community clinics, can be used to create order for medi-
cal therapy in different places among internal migrants.

Finally, proficiently integrating the medical insurance
system is realized through efficient national medical in-
surance.

Businesses should implement the internal healthcare
insurance system for every employee at a company level.
Corporates should treat residents and members of the
internal migrants fairly, sign formal labor contracts uni-
formly, and purchase the same medical insurance for all
employees, thereby ensuring the basic healthcare protec-
tion rights of all members of the workforce, including the
internal migrants.

The basic responsibility of medical and health service
organizations is to provide treatment and rescue services for
patients. At present, the proportion of the floating popula-
tion without medical insurance in China is relatively high.
If an internal migrant suffers from a serious disease, he/she
may not be able to afford the medical expenses; further-
more, the basic healthcare insurance services given to some
migrant workers may not be enough to meet their current
remedial needs. Medical and healthcare service institutions
should coordinate and cooperate with financial, health and
relevant administrative departments to provide medical as-
sistance for uninsured or poorly insured internal migrants,
formulate relevant assistance policies and systems and es-
tablish more perfect and inclusive medical assistance funds.
At the same time, to create a safety net for the basic medical
protection of internal migrants, the threshold for imple-
menting assistance should be appropriately lowered, and
the scope and standard of assistance should be increased.

CONCLUSION

The new generation of internal migrants in China aims to
not only survive but also develop in urban areas, which will
call for special medical services — such as childbirth and
old-age care - that are no longer satisfied with basic re-
medial and healthcare services. However, at present, there
are still difficulties in medical insurance, such as imperfect
payment systems for some occupations, unsmooth settle-
ments in various places, and heavy burdens on low-income
people, which lead to internal migrants not being able to
enjoy medical care in the inflow areas and their health
level being reduced. It is expected that internal migrants’
medical security problem can be solved by improving the

www.srpskiarhiv.rs ‘



378

transfer and connection measures of remedial coverage,
enhancing the payment system of employee medical insur-
ance, lowering the threshold of participation, and expand-
ing the scope of assistance.

New knowledge added by the study

— The current status of the floating population’s medical
security in China was analyzed.

- Because internal migrants constantly move between
districts, it can be difficult to ensure their medical
security.

— Specific measures to deal with the current challenges
for the medical security of this population were pro-
posed.
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Challenges and suggestions for healthcare insurance of internal migrants in China

WU3a30Bu 1 cyrecTuje 3a 34paBCTBEHO OCUTypatbe YHYTPaLbUX MUrpaHaTa y KuHu

Kaocjun YeH
MeguumHcKM curypHocHu LenTap ,JbaoHuHr", LWeHjaHr, Knna

CAXETAK

Ca 6p3rm pa3Bojem coLujanHe eKOHOMUje, KMHEeCKe 3[paB-
CTBEHe ycJyre ce CTasHO pa3Bujajy. 34PaBCTBEHN CEKTOP Y
KnHM TpeHyTHO yrnaBHOM yKJbyuyje fiBa acneKTa: UHCTUTYyLuje
1 ocurypatrbe. MeanuUMHCKO ocuryparbe ce OAHOCK Ha OCHOBHM
rapaHLUMjcKm CUCTEM Kojy Npy»Ka MeLULMHCKe ycnyre Jbyauma
1 nnaha AenMMnyHe MeaMLMHCKE TPOLLKOBE KPO3 paLioHaHy
opraHu3auujy drHaHcHjcKrx pecypca. To Huje caMo CUrypHOCHa
mpexa Beh 1 counjanHy ctabunusatop 3a nonynaumjy. Takohe
je BaxkHa KOMMoHeHTa pedopMe 3apaBCTBEHe 3awTnTe KnHe.
YHyTpaLltba MUurpauuja ce O[HOCU Ha jbyfe KOju He Cragajy y
CYCTeM 3APaBCTBEHE 3aLuTiTe JoMahHCTaBa Ha HIBOY rpaja u
yecto ce Kpehy nsmehy pervona. To cy yrnaBHoM NpuBpemMeHm
CTaHOBHVILIV, JbyAW Y TPAH3UTY U PErMCTPOBaHM TyprcTu. [naBHa
CBPXa MEANLMHCKOT OCUrypakba je NCryHaBake 3aXTeBa 3a
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MeANLMHCKe TPOLLIKOBE Ha TPEHYTHOM HWBOY €KOHOMCKOT
pa3Boja. YKpaTKo, OBO je OCHOBHMN CUFYPHOCHW CUCTEM KOju
omoryhasa JbyaMma npucTyn ycnyrama fgoktopa 6e3 063upa
Ha rUxoB npuxogd. MehyTum, 36or mobunHocTn gomahux
MUrpaHata usmehy pasnununTx peruja, TEWKO je ocurypatu
HUXOBO MeANLMHCKO OCUrypate. 3axTeB 3a 3apaBCTBEHe
ycnyre 3a gomahy murpupajyhy nonynauujy ctanHo pacre.
MNocTojehe MeAULNHCKO Ocurypake Npyka orpaHuyeHe
ycryre v HeJoBOJbHY 3alUTUTY 3a OBY rpymny sbyau. Mopamo
nobosblatn Mepe MeaLUHCKOT OCUrypaka, CpoBecTM
Pa3ymMHuj1 CUCTEM MeAMLIMHCKOT OCUTypatba, CMakbUTV Mpar 3a
yYecTBOBatbe, NPOLWNPUTL 0611aCT MoMohn 1 pelunTi npobnem
MeJULMHCKE CUTYPHOCTU 3a YHYTPaLlHe MArpaHTe.

KmyuHe peun: 3paBCTBEHO OCUTYypatbe; YHYTpaLlitby
MWTPAHTY; Hanpefak NCTpaXuBatba

www.srpskiarhiv.rs

379



Received « MpumbeHo:
January 13,2023

Revised - PeBusnja:
April 4,2023

Accepted - MpuxeaheHo:
April 4, 2023

Online first: April 7,2023

Correspondence to:

Milica JOVANOVIC-MEDOJEVIC
University of Belgrade

School of Dental Medicine
Department for Restorative Den-
tistry and Endodontics

Rankeova 4

11000 Belgrade, Serbia
medojevic.milica@gmail.com

DOI: https://doi.org/10.2298/SARH230113038)

UDC:616.314-78

CURRENT TOPIC / AKTYEJTHA TEMA

Endodontic glide path — importance and

performance techniques

Milica Jovanovi¢-Medojevic', Miljan Stosi¢?, Vanja Opaci¢-Gali¢', Violeta Petrovic!
'University of Belgrade, School of Dental Medicine, Department for Restorative Dentistry and Endodontics,
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SUMMARY

Glide path is a procedure that precedes mechanical instrumentation of the root canals. It is defined as
a procedure used to expand or create a smooth tunnel from the coronal part of the root canal to its
physiological terminus. It is performed using small-size hand files or specially designed mechanical NiTi
instruments. An adequately created glide path extends the life of rotary NiTi instruments, enables better
mechanical and chemical debridement and easier preservation of original morphology of endodontic

space during further mechanical instrumentation.

Frequent use of mechanical instrumentation in daily practice requires better understanding of the glide
path, its significance, and instruments and techniques used for its creation.
Keywords: glide path; hand K-files; rotary NiTi instruments

INTRODUCTION

Modern endodontic therapy involves mechani-
cal instrumentation of root canals with instru-
ments made of nickel-titanium (NiT1i) alloy,
in accordance with modernized and adapted
procedures based on Schilder’s principles [1].
Due to superelasticity and unique design, NiTi
rotary files enable more efficient and predict-
able cleaning and shaping of the root canals
with less possibility of procedural errors when
compared to manual instruments [2, 3, 4].

Nevertheless, flexural, and torsional stresses,
especially in curved canals, may result in un-
expected fractures of NiTi instruments during
clinical use [1, 2, 3]. New techniques and in-
struments have been introduced to overcome
this problem [5]. Special attention has been
paid to the creation of the glide path, a pro-
cedure that precedes mechanical instrumen-
tation, with the aim of reducing cyclic fatigue
or torsional stress and safer use of NiTi rotary
files during further shaping and cleaning of the
canals [6, 7, 8].

However, the concept of glide path prepara-
tion in many endodontic schools is not clearly
defined. Most world schools of dentistry do not
include glide path preparation training in its
courses.

GLIDE PATH - DEFINITION

The first definition of the term ‘glide path’ was
given by West [9] in 2010, explaining that “the
glide path is a smooth radicular tunnel from the
coronal orifice of a root canal to the physiologic
terminus (apical constriction)” Ruddle et al.

[10] redefined this term as “clinical procedures
to expand or create a smooth tunnel from the
coronal part of the root canal to its physiological
terminus before its final enlargement, aiming to
control torsional stress and reduce the odds of
NiTi instruments fracture” Berutti et al. [11]
and Patifo et al. [12] used the term ‘micro glide
path’ for initial scouting/exploring and apical
patency of the canal with small precurved stain-
less steel files using gentle watch-winding move-
ments. In case of curved and obliterated canals,
further enlarging is necessary, with manual or
specially designed NiTi instruments, in order to
create a ‘macro glide path’ [11, 12].

SIGNIFICANCE OF THE GLIDE PATH

With the introduction of mechanical NiTi in-
struments into endodontic practice, the glide
path gains special importance. Blum et al. [13]
first proposed the formation of a smooth glide
path using small flexible stainless steel hand
files to facilitate the application of rotary NiTi
endodontic instruments.

Berutti et al. [11] and Patino et al. [12] ob-
served that creating the glide path with hand
files leads to a reduction in torsional stress and
cyclic fatigue of rotary instruments. The forma-
tion of the glide path contributed to an increase
in the average life of mechanical files almost six
times and a drastic reduction in the risk of file
breakage [11-14].

The glide path improves mechanical and
chemical debridement, creating space for in-
struments and irrigants to process and disinfect
endodontic space more easily and efficiently
[7]. Glide path enables conical instrumentation
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Table 1. Manual glide path instruments

Name (company) Alloy Design (cross section) Sizes (1SO) Motion (movement)
0.6-15 clockwise
K-file (Kerr) Stainless steel | Square 6,8,10,15,20 20 combined clockwise and
balanced force
Cfile Special thermal ) ) )
(Dentsply/Tulsa) hardening steel Twisted file 6,8,10 Clockwise
) . Special thermal )
C+ file (Dentsply/Maillefer) hardening steel Square 6,8,10,15 Clockwise
D finder (Mani) Stainless steel | D-shaped 8,10,12,15 Clockwise
Hi-5 file (Miltex) Stainless steel | Pentagon 6,8,10,15 Clockwise
Pathfinder CS (SybronEndo) Stainless steel | Square ; Eﬁ;; Clockwise
S finder (JS Dental) Stainless steel Incomplete.CIrcle with two 8 Clockwise
parallel straight edges
il £ Special thermal | Square; )
C-Pilot files (VDW) hardening steel | inactive Pilot tip 6,8,10,12.5,15 Clockwise
. . . 06-10 square; 6,8,10,12,15, .
FlexoFiles (Dentsply/Maillefer) Stainless steel 15-20 triangular 17,20 Clockwise
Senseus FlexoFiles (Dentsply/Maillefer) | Stainless steel 06-10 square; 6,8,10,15,20 Clockwise
15-20 triangular

ISO - International Organization for Standardization

while preserving the original position of apical foramen,
so 3D obturation is more certain [8, 15, 16].

Numerous studies have indicated reduced extrusion of
apical debris if glide path creation preceded mechanical
instrumentation [16, 17, 18]. Detritus extrusion into peri-
apical tissue negatively affects the success of endodontic
therapy, consequently leading to postoperative pain and
persistent inflammation [19].

Glide path significantly contributes to easier preserva-
tion of original morphology of the endodontic space in
all aspects (curvature, volume dimension, and centering)
during mechanical instrumentation [15-19].

Thus, the importance of the glide path is primarily in
increasing the safety and efficiency during the use of rotary
NiTi instruments in the following stages of endodontic
therapy [6, 7, 8, 12, 20].

THE SIZE AND SHAPE OF THE GLIDE PATH

Properly created glide path faithfully reflects the appear-
ance of original morphology of the root canal, and can be
short or long, narrow, or wide, straight, or curved [10].
For efficient and safe preparation of root canals, it is very
important to establish adequate glide path dimensions. The
minimum size of glide path according to West [9] is ISO
0.10. More precisely, after the formation of the glide path,
the dimensions of the canal should correspond or be one
size larger than the size of the tip of the first NiTi rotary
instrument used for canal instrumentation [11]. This facili-
tates application and activation of rotary, extremely flexible
NiTi instruments that usually have a non-cutting tip [21].

GLIDE PATH PREPARATION TECHNIQUES

The creation of a glide path can be realized with manual
or mechanical instruments.
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The use of hand files with smaller diameter is a stan-
dard, long-standing procedure that maintains better tactile
sensation, less possibility of instrument fracture and easier
overcoming of canal obstructions. Due to the retention of
shape after removal from the canal, the hand files provide
information to the operator about the curvature and com-
plexity of the canal [22].

Apart from K-files, which are the instruments most
commonly used for initial patency and creation of the mi-
cro glide path, other hand instruments can also be used
(Table 1).

Disadvantages of manual techniques are hand fatigue,
fatigue of the operator, longer duration of procedure, risk
of procedural errors, greater chances for changing original
canal anatomy and increased apical extrusion [14].

In order to avoid errors of a manually created glide path,
special and innovative mechanical NiTi instruments are
being introduced. Those instruments were launched for
the macro glide path and the first system appeared in 2009
(PathFiles, Dentsply Sirona, Charlotte, NC, USA) [7].

Mechanical glide path instruments with their basic
characteristics and methods of application are presented
in Table 2 [8].

The first mechanical glide path systems were made
from a conventional, austenitic, superelastic alloy with
full rotation activation, and were suitable for preparation
of straight or slightly curved canals. Instruments with dif-
ferent dimensions and conicity were also launched [14].

Glide path systems were further developed with the aim
of reducing the number of instruments, which decreases
the possibility of errors and significantly speeds up the
procedure [7, 8]. Also, the emergence of new technologi-
cal solutions, design modifications and transformation of
conventional NiTi alloy and different thermal treatments
led to the optimization of microstructure and resistance
to cyclic fatigue of glide path instruments [20, 21]. The
improvement of cutting efficiency, passability and flex-
ibility of glide path systems (especially in curved canals)
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Table 2. Mechanical glide path instruments*

Name (company) Alloy Sizes (ISO) Taper Speed and torque Method of use
1-13,2% . X
PathFiles (Dentsply Sirona) NiTi 2-16, 2% CR300 rpm Used in sequence after hand file
5N/cm 1SO 10
3-19,2%
NiTi 1-10, 2% .
RaCe ISO 10 (FKG Dentaire) Electrochemical 2-16,4% CR 610501\18/(£nrpm Used in squgr;:]za(;’;er hand IS0
polishing 3-10,6% )
NiTi 1-10, 2% . .
ScoutRaCe (FKG Dentaire) Electrochemical 2-15,2% CR 600-800 rpm LIJsed ?‘“ef Esﬁmz;ted working
polishing 3-20, 2% 1.5 N/cm ength with hand ISO 06 - 08
G-Files (Micro-Mega, Besancon, NiTi G1-12,3% CR 250-400 rpm Used in sequence after hand file
France) G2-17,3% 1.2 N/cm I1SO 10
. . N 1-16, progressive CR 300 rpm Used after estimated working
ProGlider (Dentsply Sirona) NiTi M-Wire tapers 2-8% 2-5N/cm length with hand file ISO 10
. - CR 250-400 rpm Used after estimated working
- _ 0,
Instrument One G (Micro-Mega) NiTi 1-14, 3% 1.2 N/em length with hand file ISO 10
S - 1-15,1%
::(i_lzlso(rglririiir;:’s,\lg\l'?c?iig%neEtlaTll NiTi 2-20,1% CR 400 rpm Used after estimated working
Products Inc) 3-20,2% 2 N/cm length with hand file ISO 8 or 10
i 4-25,2%
— 0
Hyflex Glide Path File Sequence 1-NITi ;_1 g ;é’ CR 300 rpm Used after estimated working
(Coltene) 2&3 NiTi CM-Wire 3_20' 2%‘: 1.8 N/cm length with hand file ISO 10
. NiTi CM-Wire EDM N CR 300 rpm Used after estimated working
Hyflex EDM Glide Path (Coltene) process 10,5% 1.8 N/cm length with hand file ISO 10
PathGlider AKO3 (Komet, NiTi 15,3% CR 300 rpm Used after estimated working
GmbH) 20,3% 0.5 N/cm length with hand file ISO 10
. - - Reciprocating motions at | Used after estimated working
- ! 0,
R-Pilot (VDW) NiTi M-Wire 12.5,4% Reciprocating settings | length with hand 1SO 06 and 08
WaveOne Gold Glider (Dentspli - 15, variable tapers | Reciprocating motions at | Used after estimated working
Sirona) NiTi Gold heat treated from 2% WaveOne settings length with hand file ISO 10

*Modified table of Ajina et al. [8];

ISO - International Organization for Standardization; NiTi - nickel titanium conventional alloy; M — memory NiTi alloy; CM - controlled memory NiTi alloy; EDM -

electrical discharge machining NiTi alloy; CR - continuous rotation

was achieved by manufacturing instruments from a mar-
tensitic alloy [23, 24].

Different activation techniques of glide path instru-
ments (full rotation or reciprocating motion) were in-
troduced with the aim of improving blade efficiency and
resistance to cyclic fatigue. Studies have shown that an
increase in resistance to cyclic fatigue is influenced by ad-
vanced metallurgical solutions as well as the kinematics of
movement [17-20, 23, 24, 25]. The researchers point out
that instruments activated by reciprocating motion have
a higher resistance to cyclic fatigue since they are exposed
to lower stress compared to instruments with full rotation.
De-Deus et al. [20] noticed a small percentage of fractures
and deformation rates of glide path instrument with re-
ciprocating motion (R-Pilot) after a previously established
micro glide path with the size 08 hand file.

Instruments activated by reciprocating motion show
higher cutting efficiency, reduced extrusion of dentin fil-
ings, and better centricity compared to instruments with
tull rotation [20]. According to Keskin et al. [17], WaveOne
Gold (Dentsply Sirona) showed greater resistance to cyclic
fatigue than R-Pilot, although both are reciprocating in-
struments, but made of different type of alloy. WaveOne is
made of Gold NiTi alloy while R-Pilot is made of M-Wire.
In the same study, R-Pilot showed greater resistance to
cyclic fatigue than Pro Glider (both from M-Wire), dem-
onstrating less exposure to instrument stress in recipro-
cating motion.

‘ DOI: https://doi.org/10.2298/SARH230113038)J

Generally, the advantages of glide path NiTi files are
shorter preparation time, reduced possibility of procedur-
al errors, better maintenance of the original anatomy, less
operator and hand fatigue, reduced apical extrusion, and
postoperative pain [26, 27]. The possibility of instrument
fracture, reduced tactile sensation, and instruments’ cost are
disadvantages of using mechanical glide path systems [22].

CONCLUSION

Although glide path preparation requires time and adher-
ence to technical protocols, it is one of the crucial stages
during the processing of complex endodontic systems.
Proper creation of a glide path can extend the life of me-
chanical NiTi instruments and impact the necessary qual-
ity control of mechanical and chemical debridement and
predictable, hermetic obturation. Although the develop-
ment of new methods and mechanical glide path systems
is intensive, the role of manual instruments should not
be neglected, and it is up to the therapist to decide on a
specific method and system, depending on the diagnosis,
canal morphology, and primarily on knowledge, experi-
ence, and technical capabilities.

Ethics: This article was written in accordance with the
ethical standards of the institutions and the journal.
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EHA0AOHTCKM MHCTPYMEHTALMOHM NYT — 3Hauaj U TeEXHUKe u3Bohera

Munuua JoBaHoBuh-MepojeBuh', MumbaH Ctownh?, Batba Onaunh-ranuh’, Buoneta Metposuh!
'YHuBep3utet y beorpagy, CromatonoLku dakyntet, KnuHnka 3a 6onect 3yba n engofoHuujy, beorpag, Cpbuja;

*Ynusep3utet y beorpapy, Cromatonoluky dakyntet, beorpag, Cpbuja

CAMETAK

Dopmupatbe MHCTPYMEHTALIOHE MNyTakbe je npoLeaypa Koja
NPEeTXoAN MaLLMHCKOj Npenapaumju KaHana kopeHa. Mogpasy-
MeBa yCrocTaB/batbe/NMPOLNPeH-Ee jaCHOT 1 IMaTKor KaHanCKor
TYHena Ofi HheroBor KOPOHapHOT Aesia A0 aneKCHe KOHCTPUKLN-
je. Moxe ce dopmmpaTi py4H1M Typnvjama maaor npomepa of
Hephajyher yenuka, Kao v cneujanHo An3ajHUPaHUM MaLLH-
CKUM HUKI-TUTaHWjyMCKM UHCTPYMeHTUMA. IHCTpyMeHTaL-
OHa MyTatba NPOoAY*aBa Tpajatbe MaLMHCKUX MHCTPYMeHaTa,

DOI: https://doi.org/10.2298/SARH230113038)J

omoryhaBa epukacHuje unwhere 1 ae3vHPeKUmjy KaHana, kao
1 0UyBatbe OpUriHanHe Mop¢onorje eHA0[OHTCKOr NpocTopa
TOKOM fla/be MalMHCKe MHCTpymeHTaumje. Cee yelwha nprmeHa
MaLLMHCKe NHCTPYMEHTaLyje y CBakoAHEeBHOj Npakcu Hamehe
notpeby 3a 60sb1M pasymeBatbeM OBE MPOLEAYPe, HEHOT 3Ha-
yaja 1 HauMHa popmupatba.

KrbyuHe peun: MHCTpyMeHTaLMOHa MyTakba; PyYHN MHCTPYMEH-
TV; MawmvHCKK NiTi UHCTPYMEHTH
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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, JIuckycnja, 3akmy-
vaK, /Iureparypa. [Ipernen nureparype 1 akTyenny TeMy
41He: YBOJI, ofiroBapajyhu nognacmosy, 3akbydax, JIn-
tepaTypa. [IppouMeHoBaHM ayTOp NpernefHor pajia Mopa
Ta HaBefle Oap meT ayTomnuTara (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
uMeHa 60JIeCHIIKa, MHMIMjaje, 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 CTaHfapHa
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-
3MMa JeluManHe OpojeBe MUcaTy ca TadKoM (HIp. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3MKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutn Ha
jenHy JenuMary.

JEOVUHWITE MEPA. Jly>xuny, BUCUHY, TeKMHY U 3a1Ipe-
MVHY U3paKaBaTy y METPUYKIM jeAVHMIIaMa (MeTap — 1,
kutorpaM (rpam) — kg (g), mirap — ) Wi BUXOBUM JIeTIO-
BuMa. Temmeparypy uspaxasaru y cterennMa Iensujyca
(°C), xonuuuHy cyncTanle y Monuma (mol), a mpurucak
KpBM y MUIMMeTPUMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOOMIKNX, KIMHNIKIX 1 6MIOXeMMUjCKIX
Mepera HaBOJWUTHU Y MeTPUIKOM CUCTeMy Ipema Mebhy-
HapORHOM crcTeMy 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-
PATY YTAHKA. Jla 6u pan 6mo o6jaB/beH y aconucy
Cpiicku apxue 3a 1enoKyiHo 1eKapcitiéo, CBU ayTOpy KOju
cy nexapu wm cromatonosu u3 Cpbuje Mopajy 61Ty 4ia-
HoBY CPIICKOT JIeKapCKOT APYIITBa (Y CKIafly ca WIaHOM
6. Craryra JIpymTsa) 1 USMMPUTHU HaKHaAy 3a o6pamy
unaHaka (Article Processing Charge) y ussnocy og, 3000 mu-
Hapa. AyTOpu ¥ KOayTOpU U3 MHOCTPAHCTBA Cy Y 06aBesn
Ia ITaTe HaKHaAy 3a obpany wianaka (Article Processing
Charge) y usHocy ox 35 eBpa. YIiara y jefiHoOj KameHaap-
CKOj TofMHM 00yXBaTa M CBe Hape[He, eBeHTYaTHe YWIaHKe,
HoCyIaTe Ha pasMaTparbe y Toj rogyHu. CBI ayTOpy KoOju

IIaTe OBY HAKHAJ[Y MOTY, YKOIMKO TO JKeJle, la MpUMajy
MTaMIIaHO U3Jame Jacomuca. Tpeba HATIOMEHYTH Jja
OBa yIUIaTa Hyje rapaHiyja ga he pay 6utu npuxsahen
u 06jaBibeH y Cpiickom apxusy 3a uenokyiHo 1ekapciieo.
O6aBesa mrahamwa HakHazle 3a 00pafly YWIaHKa He OTHOCK
ce Ha CTyfleHTe OCHOBHMX CTY/¥ja VI Ha TIPETIUIATHMKE Ha
JacoIuc.

YcraHoBe (TIpaBHa TUIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
7la MICITyHe 0Baj yCIoB ayTopa ($uU3IdKor amIa). Y3 pyko-
mc 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 KOji CHOCE f1e0
TPOILIKOBA M/IV TPOLIKOBE y LIe/IMHN OHUX ayTOpa KOju
Hucy y MoryhHOCTH fia M3Mype HaKHaAy 3a 0Opafy 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 eNeKTPOHCKM IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV 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 IoMyHe 1 ucnpase. [IpnpkaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuT Bpeme
IeIOKYITHOT TIpoIieca 1o 06jaB/biBaba pajia y 4acoIcy,
mTo he MO3UTUBHO YyTULIATH Ha KBAaINTET WIaHAKa U pe-
TOBHOCT M3/Ta’Kerba JacoIInca.

3a cBe fomaTHe MHpOPMaIVje, MOTIMO Jja ce obparuTe
Ha JloJIe HaBefleHe afipece 1 6poj TenedoHa.
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