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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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The authors shall not be remunerated for the published articles, and they
are required to assign copyright of their papers to the publisher. Manuscripts
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The articles are printed in the English language with an abstract both in
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SUMMARY

Introduction/Objective Green dentistry as a term has been introduced into dental practice in Serbia in
recent years. Minimal amount of research on the topic of medical waste disposal in health care institu-
tions is available at the moment.

The aim of this research is to determine how familiar the professional public as well as dental students
are with this term and whether they apply the recommended environmental protection measures in
their daily clinical work.

Methods The study was conducted in the form of a survey that referred to the attitude of the professional
public regarding environmentally friendly dental practice, in the period from June 1, 2022 until November
1,2022.The survey includes demographic information, as well as 21 questions related to awareness and
application of green dentistry in daily clinical practice.

Results Results indicate a very low level of information among the professional public regarding the
mentioned concept, where as much as 36% of the total number of respondents do not have any infor-
mation about green dentistry (n = 45) and only 6% (n = 8) are fully informed about the given concept.
Conclusion On the basis of the obtained results, it can be concluded that the professional public’s attitude
towards green dentistry is such that its application is expected to reduce the consumption of available
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resources, as well as to improve the environment.
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INTRODUCTION

Reflections on a healthy environment, cost-
effective long-term life resources, and ecologi-
cal aspects of human progress are the topics
to which today's population pays significant
attention, most often with the idea of reducing
general pollution and the present global warming
[1]. The greatest influence on the occurrence
of global warming is human activity. In recent
years, in Serbia, we have witnessed substantial
air pollution in both urban and rural areas [2].
In addition to air pollution, other environmental
factors, such as water and soil pollution, are
significant concerns [3].

Environmental pollution on a global level has
far-reaching consequences that pose a threat to the
survival of the entire living population. Therefore,
it is important to emphasize that professional
dental practice, when using different materials
without proper application and training, repre-
sents a significant potential risk to the survival
of a healthy ecosystem [4, 5, 6]. The term “green
dentistry” (GD) or “eco dentistry” has been in-
troduced into dental practice in recent years
[7]. The goal of incorporating “green” programs
into dental reality is to inform and train dentists
to use conventional energy (electricity, water)
rationally, minimize the amount of waste and
properly dispose of that waste, and make their
practices more economical and less risky [8]. This
concept has been present for some time in dental
practice in environmentally conscious countries,
where the GD principle is systematically applied

through laws issued by competent institutions or
the state and is aimed at health institutions that
implement health protection measures [9, 10,
11]. In Serbia, there is a lack of extensive research
on the topic of medical waste disposal in both
public and private clinics [12].

The strategic postulates promoted by GD
are represented by the four R letters (English
transcription) which illustrate the initial letters
of nouns that support the concept of environ-
mentally friendly and sustainable dentistry
(eco-friendly dentistry): “R - rethink, reduce,
reuse, recycle” [13].

Rethink

Environmental awareness and healthy sustain-
ability of civilizational laws are considered a state
of mind. Changing the way we think about the
way dental offices are operated is the first step
in trying to significantly modernize the practice.
Thus, by implementing simple changes, it is pos-
sible to reduce energy and water consumption
in the daily work of dental services.

Reduce

To decrease the consumption of natural re-
sources, it is necessary to modify established
habits and reduce the consumption of available
resources to a reasonable extent. For instance,
reducing paper consumption and properly man-
aging paper waste can help prevent deforestation
and mitigate global warming.
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Reuse

This strategy encourages the prolonged use of various items.
Certain objects can be repurposed after their primary use,
thereby extending their use value. Reusing products also
reduces the amount of energy required for producing new
products.

Recycle

A significant amount of waste found in landfills can be
reprocessed and recycled into new products. Intentional,
purposeful use of products would reduce the waste of raw
materials and energy required for the production of new
materials [13, 14].

In addition to the mentioned 4R principles, for the
purpose of easier application and modernization of GD, it
is proposed to use protocols represented by four letters A’
[15] In practice, the issue of dental waste disposal would
be addressed through the following four suggested settings:

1. Ask - (questionnaires): collecting basic data about
the habits of a dental clinic;

2. Assess — (estimation, assessment): evaluating possible
modifications and improvements of daily dental practice
towards ecologically sustainable dentistry;

3. Advice - (recommendation): clear guidelines and
instructions for implementing the principles of GD;

4. Assist — (help, aid): assistance in implementing all
environmental procedures and their specific application.

The introduction of the 4A principle requires forming
teams that would be ready to carry out training through
continuous medical education, as well as ensure its imple-
mentation in daily practice.

Considering the topicality of the stated views, the objec-
tive of this research is to determine how familiar Serbian
dentists, dental nurses, dental technicians, and dental
students are with the term GD, whether they apply it, and
which recommended environmental protection measures
they utilize in their daily clinical work.

METHODS

This study was designed as a cross-sectional study and
included all employees in the dental profession (public and
private sector) who perform part of their specialist training
or internship at the Department of Dentistry, Faculty of
Medical Sciences, University of Kragujevac.

The study was conducted in the form of a survey to
assess the attitude of the professional public towards en-
vironmentally friendly dental practices from June 1, 2022,
until November 1, 2022. Prior to filling out the survey,
respondents were informed that all obtained data would
be used exclusively for research purposes, personal data
would not be used, and complete anonymity would be
guaranteed. After completing the survey by circling one
of the offered answers for each question, they return the
survey to the researcher, and the researcher in charge of
conducting the survey (M.].) must pack it in an envelope,
seal it, and forward it to the main researcher (D.Z.) for data
processing. The survey includes demographic information
about survey participants, but in addition to this data, it
also contains 21 questions related to the awareness and
application of GD in daily clinical practice (Figure 1).

The inclusion criteria for the study involved respondents
from the dental profession with varying years of service

Survey (survey is voluntary and anonymous)

Demographic information of survey participants

Gender M ‘ W

Age 20-29 30-39 40-49 ‘ 50-59 60-69
Education Dentist Dental assistant Dental technician Student
Work experience |0-5 years 5-10 years 1015 years ‘ 15-20 years Over 20 years

If you answered “Student” to the question about
education, complete the year of study.

1. Third year of study
2. Fourth year of study
3. Fifth year of study

1. I am familiar with the term “green dentistry” or “ecological dentistry”

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

2. Do you agree that dental practice improves the overall “healthy environment”

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

3. Do you agree that eco-dentistry protocols can contribute to energy savings and reduced water consumption

1) I totally disagree

2) I partially disagree

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):442-449
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3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

4. Do you agree that changing the existing dental practice to “green” is feasible in the near future

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

5. Do you agree that changing the existing dental practice to “green” will be an additional financial burden

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

6. Do you agree that dental products that are the result of environmental practice are readily available on the market

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

7. Do you agree that waste recycling is an additional financial burden for conducting dental practices

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

8. Do you agree that a recycled instrument or accessories for work is not as “clean” as conventional instruments or accessories
that are sterilized by standard procedures?

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

9. Do you agree that energy consumption is increased by using recycled materials

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

10. Do you agree that water consumption increases using recycled materials

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

11. Do you agree that the application of digitized radiography is environmentally friendly

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

12. Do you agree that the radiography material should be disposed of as municipal waste

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

‘ DOI: https://doi.org/10.2298/SARH231211072Z Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):442-449
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13. Do you agree that the application of composite materials is more environmentally friendly than the application of
amalgam for fillings

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

14. Do you agree that amalgam for fillings should be disposed of as medical waste according to the set protocols

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

15. Do you agree that the separation of medical from municipal waste in everyday practice contributes to environmental protection

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

the protection of the environment

16. Do you agree that the separation of medical waste into infectious and non-infectious in everyday practice contributes to

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) 1 partially agree

5) I totally agree

17. Do you agree that mercury has a detrimental effect on the patient, therapist and the environment

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

18. Do you agree that your current knowledge of the concept of green dentistry is satisfactory

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

19. Do you agree that green dentistry should be introduced into the study program of integrated academic studies of dentistry

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) 1 partially agree

5) I totally agree

20. Do you agree that your colleagues from other universities are more familiar with this term

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

21. Do you agree that the current handling of medical and non-medical waste while conducting practical classes is
environmentally friendly

1) I totally disagree

2) I partially disagree

3) Thread I agree nor disagree

4) I partially agree

5) I totally agree

Figure 1. Survey parameters implemented in the study
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Table 1. Overview of questions that showed great significance compared to gender, age, education,
and work experience

Zdravkovic¢ D. et al.

Kragujevac (number 01-6013 on
May 20, 2022).

Question Gender Age Education Work experience
number Mann-Whitney Kruskal-Wallis Kruskal-Wallis Kruskal-Wallis

1 0.434 0.018* 0.000* 0.004* RESULTS

2 0.901 0.026* 0.000* 0.012*

3 0216 0794 0393 0.049* The results of the research are pre-
2 0.056 0.062 0555 0.017* sented in table and graph form (Table
5 0612 0358 0388 0.086 1, Figure 2). The research included a
6 0.979 0.051 0417 0.006* total of 124 respondents (n = 124),
7 0932 0012 0171 0118 with the majority being students
P 0.012* 0.068 0.001* 0421 enrolled in integrated academic
9 0.743 0.807 0558 0.455 studies in dentistry (n = 68). The
10 0.622 0.479 0.106 0.104 next largest group of respondents in
1 0348 0523 0.436 0.689 terms of sample size were dentists
12 0344 0.076 0.173 0.015* (n = 42) who were either employed
13 0.958 0.095 0.015 0.050% at the Faculty of Medical Sciences of
14 0.155 0.047* 0.092 0.173 the University of Kragujevac or were
15 0.582 0.054* 0.019* 0.006* completing part of their specialist
16 0.152 0.443 0.365 0.307 internship in various fields of den-
17 0.375 0.000* 0.004* 0.000% tistry at this institution. Considering
18 0.664 0.683 0.014* 0.044* the size of the clinic and the staff-
19 0.016* 0.099 0.090 0.144 ing needs of the Faculty of Medical
20 0.349 0.279 0.423 0.161 Sciences for dental nurses and dental
21 0.466 0.154 0.128 0.163 technicians, a reasonably smaller

*p < 0.05 - Mann-Whitney test;
*p < 0.05 - Kruskal-Wallis test

number of respondents included
these two groups (dental nurses:

20 19
18 17

18
17
16 15
14
14 13
12
10
8 8

8
6
4

1 ’ 1 ’
2
" - -

Questions that showed Questions that showed Questions that showed

significance compared to the sex  significance compared to the age  significance compared to the

of the respondents of the respondents education of respondents

n = 6; dental technicians: n = 8).
Regarding the two largest groups
of respondents (students: n = 68;
dentists: n = 42), among students,
the gender distribution was in fa-
vor of the female gender with 78%
(n = 53), while among dentists, the
percentage of females was slightly
higher at 83% (n = 35). Overall, this
indicated, that, of the total number
of respondents, a significant major-
ity of respondents were female, with

18
17
15
12
6
4
3

1

ull

Questions that showed
significance compared to the
work experience of the

respondents

Figure 2. Questions that showed great significance compared to the demographic characteristics

of the survey respondents

who agreed to participate, while the exclusion criteria
encompassed individuals who were not interested in par-
ticipating in the study as well as those who incorrectly or
inadequately filled out surveys.

After data collection, further processing was carried out
by the main researcher using the IBM SPSS Statistics for
Windows, Version 20.0 (IBM Corp., Armonk, NY, USA).

The sample size was determined based on studies of
similar designs [16]. The study sample was determined
taking into account the following initial parameters: a study
power of 80%, as well as a type 1 error probability (a) of
0.05. The sample size was calculated using the G Power
v. 3.1 program for the t-test. The minimum required sample
(number of respondents) in the research is 120 respondents.

The research was approved by the Ethics Committee
of the Faculty of Medical Sciences of the University of

‘ DOI: https://doi.org/10.2298/SARH231211072Z

81% (n = 100). The age of respon-
dents was categorized into five age
groups, with the largest number of
respondents falling into the 20-29
years age group (71%), which was directly influenced by the
numerically largest group of respondents — students. The
work experience of the respondents was divided into five
groups, excluding the group of students. Among dentists,
the years of work experience were almost equally distrib-
uted in the first two groups, with a total percentage of 38%
for the group with 0-5 years of work experience, while the
group with 6-10 years of work experience accounted for a
total percentage of 36%.

The research findings related to the concept of GD
indicate a very low level of awareness among dental pro-
fessionals; in fact, 36% of the total number of respondents
had no information about GD (n = 45) and only 6% (n = 8)
had a comprehensive understanding of the concept. Despite
the low level of knowledge, it can be inferred that the
professional public holds a positive attitude towards GD,

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):442-449
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expecting its application to reduce resource consumption
and improve the overall “healthy environment.”

However, it is noteworthy that respondents also anticipate
an increase in the overall costs of daily work associated with
the implementation of GD principles. It is also important
to note that respondents have a positive opinion about
material recycling, while also demonstrating a high level
of awareness regarding the harmful effects of amalgam and
mercury on the environment as well as on therapists and
patients. The encouraging data obtained from this survey
is that a significant portion of the student group supports
the idea of including GD concepts in the curriculum of
integrated academic studies of dentistry.

Using the Mann-Whitney test for independent samples
to compare the different groups, statistically significant re-
sults were obtained, indicating a strong association between
certain survey questions and the gender of the respondents
(Table 1).

Furthermore, significant statistical results were also ob-
served when analyzing the age groups and their responses
to the survey questions using the Kruskal-Wallis test. The
most prominent statistical result was found when comparing
the survey questions related to the relationship between GD
and education level, as well as years of service (Table 1).

Regarding the comparison of the years of study among
students and the survey questions, two questions showed
statistically significant results based on the Kruskal-Wallis
test. Question 11 illustrated the application of digital radi-
ography, and question 17 was related to the respondents’
awareness of the harmful effects of mercury on patients,
therapists, and the environment. These findings highlight
the students’ knowledge and awareness about the positive
impact of digital radiography, and potential mercury side
efect. These findings highlight the students’ knowledge and
awareness in these areas, demonstrating their understand-
ing of the benefits of digital radiography and the potential
risks associated with mercury.

DISCUSSION

The implementation of ecological principles has been re-
ceiving increasing attention in recent years [17]. While our
country may not be densely populated, air pollution remains
a significant issue, adversely affecting the quality of life for
residents. The development of environmental awareness
and the pursuit of a sustainable, healthy environment are
global concerns [18, 19, 20]. Therefore, it is necessary to
apply ecological principles to all aspects of life [21]. This
led to the establishment of the “Eco-Dentistry Association”
in 2008, based in Berkeley, USA.

Today, the scientific literature contains an increasing
number of scientific papers addressing this problem.

A study conducted by Al Shatrat et al. [22] focused on the
implementation of GD principles specifically related to the
proper management of amalgam fillings and the associated
waste. The problem of amalgam waste was also addressed
by Hiltz [23], who discussed potential pollution directly
stemming from the material itself. The study highlighted

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):442-449

the evaporation of mercury from the amalgam alloy, the
residual amalgam during material preparation, excess
amalgam created in modeling fillings, and the presence of
amalgam particles in drainage systems, filters, and dental
chair components.

In this pioneering study, the first of its kind and scope
within the Serbian dental community, there was a high
level of awareness among respondents regarding the harm-
ful effects of amalgam and mercury on the environment,
therapists, and patients. These findings coincide with the
results of the aforementioned study by Al Shatrat et al. [22],
which also indicated high awareness about the harmfulness
of mercury and amalgam.

Apart from these findings, the conducted study dem-
onstrates that the dental profession supports the adoption
of modern digital radiography as the preferred method in
daily practice.

Richardson et al. [24] have conducted interesting research
on the presence of various types of waste in dental clinical
practice. Their findings reveal that paper waste constitutes
the highest percentage of infectious waste at 33%, followed
by gloves at 26%, and sterile packaging for instruments at
11%. When considering the types of materials used in dental
practice, plastic waste was found to be the most common
at 34%, while paper waste accounted for the largest mass.

Hancocks [25] explored the materials used in dental
and oral hygiene products. The author emphasizes the
importance of the trend toward using natural materials
for toothbrushes and toothpaste. This is recommended
to reduce the amount of plastic waste, which takes a long
time to decompose.

Passi and Bhalla [14] provide a definition of GD as
defined by the Eco Dentistry Association, which consists
of 15 clear guidelines for dentists on how to apply GD
principles in their daily practice and minimize the harmful
impact on the environment.

While previous authors have mainly focused on the
problem of waste management in dental practice, few
authors have addressed the root of the problem, which is
the education of dental students and dental staff. A study
conducted in Brazil at two dental schools and a healthcare
institution revealed that the private school had the highest
amount of non-infectious waste due to incorrect sorting,
while the public school had the highest percentage of infec-
tious and potentially infectious waste [26]. The healthcare
institution had the lowest amount of waste compared to
school institutions.

In addition, a study conducted at Hacettepe University
in Turkey by Ozbek and Sanin [27] revealed that the largest
amount of waste, measured in grams, was generated by the
prosthetics clinic, totaling 13,403 grams over a period of
two months. The results presented in this research sup-
port the adoption of modern principles in dental practice,
particularly the utilization of digital technologies in the
manufacturing process of dental restorations.

During a conference in Berlin in August 2019, the topic
of GD was discussed, and a short questionnaire was used
to assess dentists’ understanding of sustainability in dental
practice. To address this, a graph was created to illustrate
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the concept of GD in a more accessible manner, aiming
to educate and facilitate the implementation of sustainable
dentistry for all dental professionals [28, 29].

CONCLUSION

This research highlights that the protocols of ecological
dentistry are largely unknown among dental professionals
in Serbia and that fundamental changes are needed within
the field. However, there is promising interest among
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KoHuenT 3eneHe cromaronoruje y Cpbuju

[Jejan 3ppaskosuh, Munuua JosaHoBuh, AHhena Munojesuh-LLUamanosuh, MupjaHa Manuh, Munoww Manuh,

Mapko Munocasmesuh, Kocoska O6pagosuh-hypuunh

YHusep3uteT y Kparyjesuy, Oakyntet MeanumnHcKIx Hayka, Oacek ctomatonoruje, Kparyjesau, Cpbuja

CAXETAK

Yeoa/Llnmb 3eneHa ctomaTtonoruja kao nojam ysefaeHa je y
CTOMaTonoLWKy npakcy y Cpbuju nocneprmx roguHa. Y Cpbu-
jV MOCTOjN MHMManaH 6poj UCTpaXKvBakba Ha TEMy OAJlaraka
MeIMLMHCKOT OTnaga Yy ApXaBHUM 1 MPUBATHUM KIMHUKaMa.
Linsb oBor nctpaxumsarba jecte fa ce yTBpAW KOIMKO Cy CTPYYHa
jaBHOCT 1 CTYA€HTN CTOMATOJIOrje YNO3HaTK ca OBMM MOjMOM
1 Aa N NpUMEtbYjy NPenopyyYeHe Mepe 3aLUTUTE XXUBOTHE Cpe-
[IMHEe y CBAaKOAHEBHOM KNVHUYKOM pagy.

Metope Cryauja je cnpoBefieHa y BUAY aHKeTe Koja ce OAHOCK-
Na Ha CTaBoBe NpodecrmoHasHe jaBHOCTY Y BE3M Ca EKOMOLLKU
NMPUXBaT/bMBOM CTOMATO/OLLKOM NPAKCOM, y neprogy og 1. 6.
2022. 00 1.11.2022. roanHe. AHKeTa je obyxBaTasna femorpad-
CKe MHGOpPMaLje 0 yUeCHUUMMA aHKeTe, Kao 1 21 nuTatbe y

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):442-449

Be3y ca MHGopmmcaHowWwhy 1 NpUMeHOM 3eneHe cTomaTonoruje
Y CBaKOAHEBHO]j KIIMHUYKOj NpaKcu.

PesynrtaTtn Pe3yntaTtn uctpaxuarba Koju ce OfHOCe Ha KOH-
LienT 3efleHe CTOMaTosormje ykasyjy Ha HeA0BOJbHY MHGOPMU-
CaHOCT NpodecroHanHe jaBHOCTY Y BE3U Ca NMOMEHYTUM KOH-
LlenTom, Npu Yemy Yak 36% op yKynHor 6poja ncnutaHmka Hema
HVKaKBUX MHOPMaLUja o 3eneHoj ctomatonoruju (n =45), fok
je camo 6% (n = 8) NOTMyHO MHPOPMMCAHO O [JAaTOM KOHLIENTY.
3aksbyyak Ha ocHoBY fJo6MjeHIIX pe3ynTaTa Moxe ce 3aK/byuu-
TV Aa je CTaB NPOpecoHanHe jaBHOCTY O 3e/1eH0j CTOMATONOr -
jV TakaB Aa ce HeHOM NPYMEHOM OYeKYje CMatbere NOTPOLLHE
PacrnonoXmBuX pecypca, kao v nobosbluatbe XKMBOTHE CPeANHE.
KrbyuHe peun: 3eneHa cTomaTonoruja; OApX1BOCT Y CTOMATO-
NOTUjy, EKONOLLKA CTOMATONOrMja; MEANLIMHCKM OTNag
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SUMMARY

Introduction/Objective Chest X-ray (CXR) is a common diagnostic procedure for monitoring the course
and outcome of pneumonia. The aim of the study was to examine the frequency, type and degree of
CXR changes in COVID-19 pneumonia and compare it with demographic data and the presence of co-
morbidities.

Methods In this retrospective study, CXRs taken on the day of admission were analyzed for 620 patients
with COVID-19. CXR were defined as ground-glass opacification (GGO), consolidation, reticular changes,
pulmonary nodules, and pleural effusions. CXR severity score (CXR-SS) was determined based on the ad-
justed Radiographic Assessment of Lung Edema score. SPSS version 17.0 was used for statistical analyses.
Results The average age was 62.75 + 14.8 years 66.5% of analyzed patients had comorbidities. CXR
changes were bilateral in 53.2%, dominant in the lower lung in 68.1% and diffuse in 24.5%. GGO were
present in 55%, reticular changes in 37.3%, and consolidations in 24% of patients. Based on CXR-SS, 47.2%
of patients had mild pneumonia, 40.2% moderate, 7.9% severe, and 4.6% very severe. Severe/very severe
pneumonia was in 71.8% of older than 65 years. Bilateral changes were found in 97.4% of people with
severe/very severe pneumonia, diffuse in 56.4%, and consolidation in 66.7% of the patients. GGO were
in 58.1% of subjects with mild/moderate pneumonia.

Conclusion CXR in patients with COVID-19 pneumonia are more frequently bilateral, dominantly pe-
ripheral, in the lower lung zone. The degree of diffuse changes is proportional to older age and more
frequent comorbidities. In a severe form of the disease, consolidation and reticular opacification dominate.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) has different clinical mani-
festations. In 80-90% of cases, the disease has
no symptoms or the symptoms are mild [1]. A
severe clinical course can occur in patients with
comorbidities [2]. Severe courses of COVID-19
are often complicated by acute respiratory dis-
tress syndrome [3].

Chest X-ray (CXR) is an important part of
non-invasive diagnostics of lung diseases. It
represents an easy-to-implement and affordable
method. In addition to the clinical examina-
tion, there was a common diagnostic proce-
dure for monitoring the course and outcome of
COVID-19 pneumonia. The ability of CXR to
visualize changes typical of pneumonia caused
by the SARS-CoV-2 virus was highlighted [4].

Ground-glass opacity (GGO) is the most
common radiographic finding in COVID-19
pneumonia [5].

The aim of the research was to examine the
frequency and type of radiographic changes
in our patients with COVID-19 pneumonia,
determine the CXR score and compare it with
demographic characteristics and comorbidities.

METHODS

The study included a total of 620 patients with
COVID-19 who had been treated in the Uzice
General Hospital, from June 1 to December
31, 2020. All collected data were analyzed ret-
rospectively. The diagnosis of COVID-19 is
established by the detection of SARS-CoV-2
virus in the nasopharyngeal swab. Testing
was performed in reference laboratories in
the Republic of Serbia. A rapid immunochro-
matographic antigen test and a polymerase
chain reaction (PCR) test were used according
to international guidelines [6].

Demographic data (sex and age), comor-
bidities and CXR were collected from the day
of admission. Radiography was performed in
the anteroposterior view for immobile patients
and for others, also in the anteroposterior view,
during full inspiration.

This version keeps the meaning but im-
proves the flow. The recording was made with
a portable device (Vision M, Visaris d.o.o.,
Belgrade, Serbia).

The Fleischner Society nomenclature was
used to determine the CXR changes described
as GGO, consolidation, reticular alteration, pul-
monary nodules and pleural effusion [7]. The
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Figure 1. Age groups of the respondents

Table 1. Characteristics of patients with COVID-19
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Figure 2. Comorbidities in patients with COVID-19

HTN - hypertension; CVD - cardiovascular diseases; DM — diabetes mellitus;
COPD - chronic obstructive pulmonary disease; CH - chronic; BMI - body
mass index; Gl - gastrointestinal

N % patients
Variable 620 Total p-value
100 Table 2. Radiographic alterations in COVID-19
> 65 313 50.5 Variable N % patients
Age group 0.920
99 <65 307 49.5 Positive CXR 620 100
Men 355 57.3 i i
Sex 0.144 Lung field Bilateral 330 53.2
Women 265 427 involvement | Left unilateral 158 25.5
- Yes 412 66.5 Right unilateral 132 21.3
Comorbidity No 208 335 <0.001
Lower zone 422 68.1
Diffuse 152 24.5
Upper zone 46 74
distribution of pulmonary changes was defined as perihilar .
. X . Peripheral 434 70
or peripheral. The dominance of changes was described Perihilar 186 30
based on the involvement of the upper and middle lung  |7ype of GGO (alone) 258 416
fields, or a diffuse distribution of the changes. alteration Reticular alteration (alone) | 152 245
CXR severity score (CXR-SS) was determined based Consolidation (alone) 63 10.2
R X Pulmonary nodules 10 1.6
on the Radiographic Assessment of Lung Edema score. Pleural effusion 3 05
This type of radiographic assessment was first performed
GGO (total) 341 55
rren et al. [8].
by Warren et a. [8] . Reticular alteration (total) 231 37.3
Each lung field is scored from 0 to 4 depending on the Consolidation (total) 149 24
presence of changes. A score of 0 means no lung changes, Pulmonary nodules (total) 22 35
score of 1 means that they are present in less than a quarter Pleural effusion (total) 7 27

of the lung field. Scores 2 and 3 indicate involvement of
25-50% and 50-75%, respectively. A maximum score of 4
means that more than 75% of the lung field is affected. The
maximum total score for changes in both lungs was 8 [9].

Statistical analysis

The Statistical Package for Social Sciences SPSS
Statistics (SPSS Inc., Chicago, IL, USA) version 17.0 was
used for statistical analyses.

The results were expressed as means *+ SD and as per-
centages. Non-parametric variables were calculated by x?
test. A probability value of p < 0.05 was considered sig-
nificant.

The manuscript was approved by the Ethics Committee
of the Uzice Health Center, on February 2, 2024, number
0303/850.

RESULTS
A total of 620 patients with confirmed SARS-CoV-2 in-
fection were examined. The median age was 62.75 + 14.8

(range 20-92 years). Age groups of the respondents is

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):450-455

CXR - chest X ray; GGO - ground-glass opacity

shown in Figure 1. The largest number of our patients
were aged 61-70 (25.9%). Two patients were over 90 years
old. Age, sex, and the presence of comorbidities are shown
in Table 1.

The presence of comorbidities was significant (66.5%).
The most common comorbidities found were hypertension
(HTN) / cardiovascular diseases (CVD) (77.4%) and diabe-
tes mellitus (DM) (29%), followed by chronic obstructive
pulmonary disease (COPD) / asthma in 15%, chronic neu-
rological diseases in 11.7%, kidney diseases in 9%, obesity
in 8.7%. Psychiatric diseases, autoimmune diseases, malig-
nancies, gastrointestinal, and liver diseases were the least
common (4.9%, 3.4%, 1.5%, 1%, respectively) (Figure 2).

CXR alteration are shown in Table 2. In relation to the
CXR, alterations were bilateral in 330/620 patients (53.2%),
unilateral in the left lung in 158/220 (25.5%) and right lung
in 132/220 (21.3%). Alterations were predominantly in the
lower lung field in 411/620 (68.1%), diffuse in 152/620
(24.5%) and in the upper zone in 46/620 (7.4%). Changes
in the peripheral lung fields were in 434/620 (70%),
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Table 3. Chest X-ray severity score (CXS-SS) in patients with COVID-19

Pavi¢ A. et al.

central zones in 186/220 (30%). GGO alone was present

HTN - hypertension; CVD - cardiovascular diseases; DM - diabetes mellitus; COPD - chronic obstructive
pulmonary disease; CH - chronic; BMI — body mass index; Gl - gastrointestinal

Table 5. The relationship between radiographic alterations and chest X-ray severity in COVID-19

Mild/moderate Sevseer\'/ee/r\éery
Variable Total 542 Total 78 p-value
N % patients % patients

Bilateral 254 46.9 76 97.4 <0.001
Left unilateral 156 28.8 2 2.6 <0.001
Right unilateral 132 244 0 0 0.00

Lung field | Lower zone 390 72 32 14 0.004

involvement | Diffuse 108 19.9 44 56.4 <0.001
Upper zone 44 8.1 2 2.6 0.093
Peripheral 377 69.6 5 73.1 0.769
Perihilar 165 304 2 26.9 0.644
GGO (alone) 254 46.9 4 5.1 0.00
Reticular alteration (alone) | 138 25.5 14 17.9 0.249
Consolidation (alone) 51 9.4 12 15.4 0.228
Pulmonary nodules 10 1.8 0 0 0.179
Pleural effusion 3 0.6 0 0 0.439

Type of

alteration | <6 (1otal) 315 | 581 26 333 | 0.009
Reticular alteration (total) | 185 34.1 46 59 0.009
Consolidation (total) 97 17.9 52 66.7 0.00
Pulmonary nodules 19 35 3 3.8 0.913
Pleural effusion 13 24 4 5.1 0.324

GGO - ground-glass opacity

DOI: https://doi.org/10.2298/SARH240318067P

Variable N % patients in 258/620 (41.6%), reticular alteration alone in 152/620
Positive chest radiographs 620 100 (24.5%), consolidation alone in 63/620 (10.2%), pulmo-
CXR-SS 1 131 21.1 nary nodules in 10/620 (1.6%), pleural effusion in 3/620
g 1‘6‘5 gg-; (0.5%). In total (with/without other changes), GGO was
2 109 176 present in 341/620 (55%), reticular alteration in 231/620
5 32 5.2 (37.3%), consolidation in 149/620 (24%). The total num-
6 17 2.7 ber of pleural nodules was 22/620 (3.5%), pleural effusion
7 17 27 .
. 12 - 17/620 (2.7%).
CXR-SS Mild (1-2) 203 472 Bilateral alterations were significantly more frequent
(total) Moderate (3-4) 249 40.2 than unilateral left (p = 0.002), or right (p < 0.001). Lung
severe (5-6) 4 79 changes were significantly more frequent in the lower fields
Very severe (7-8) 29 4.6 .
compared to the upper zone (p = 0.00) or diffuse changes
(p < 0.001).
Table 4. The relationship between patients characteristics and chest X-ray severity in COVID-19 The described changes of the peripher-
Variable Mild/moderate Severe / very p-value al zones were Signiﬁcanﬂy more frequent
Total 542 severe h ihil 0.001). The total f
S than perihilar (p < 0.001). The total fre-
N | %patients | N | % patients quency of GGO was 51gn1f1cantIY.h1gher
Agegroup | >65 251 463 56 718 0019 than the total frequency of colnso'h.datlon
Sex Men 305 563 50 64.1 0477 (p <0.001). GGO alone Was 51gn1f1car.1tly
Comorbidity | Yes 339 625 73 236 0013 more frequent than reticular alteration
alone (p = 0.035).
B}\-ANt CVD2 28543 ‘1‘2-; gg 28‘1‘ <006(;?1 No significant difference was observed
ype . ) . . .
Obesity (> 30 BMI) 39 79 17 233 0,004 in the total number of GGO and reticu-
COPD/Asthma 37 6.8 12 16.4 0.046 lar alterations (p = 0.065). Pulmonary
CH-Neuro disorders 37 6.8 / 2.6 0.489 nodules and pleural effusion, alone or in
CH-kidney failure 25 4.6 12 16.4 0.010 binati ith other findi
Psychiatric disorders 16 29 4 55 0.369 combination with other findings, were
Autoimmune diseases | 14 26 1 14 0.549 significantly less frequent than other al-
Malignancies 6 1 2 27 0.412 terations (p < 0.001 in every relationship).
Gl/liver disease 3 0.6 0 0 0.439

CXR-SS is shown in Table 3. Score
from 1 to 8 was in 21.1%, 26.1%, 22.6%,
17.6%, 5.2%, 2.7%, 2.7%, 1.9% of patients,
respectively. CXR showed mild involve-
ment (score 1-2) in 293/620 (47.2) pa-
tients. Moderate involvement (score 3-4)
was found in 249/620 (40.2%) patients,
severe involvement (score 5-6) was found
in 49/620 (7.9%) patients and very severe
involvement (score 7-8) was found in
29/620 (4.6%) patients.

In relation to the severity of the disease
according to the CXR-SS, respondents
were grouped into two groups. The first
group included patients with CXR-SS
from 1 to 4, the second group included
patients with CXR-SS from 5 to 8.

Characteristics by patient groups are
shown in the Table 4.

Persons over 65 years of age had a sta-
tistically significantly more severe disease
(71.8%, p = 0.019).

Patients with a more severe form of the
disease had more frequent comorbidities
(93.6%, p = 0.013). The most common
comorbidities were HTN/CVD and DM,
found in 77.4% and 29.4%, respectively.
Patients with severe disease significantly
more often had HIN/CVD, DM, obesity
and chronic kidney failure (p < 0.001,

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):450-455
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p =0.031, p = 0.004, p = 0.010, respectively). Radiographic
alterations by patient groups are shown in Table 5.

Bilateral (97.4%) and diffuse (56.4%) alterations were
significantly more common in patients with severe diseases
(p < 0.001 for both parameters). The zonal distribution
of lung changes was not significantly different between
the groups. Consolidations in combination with other
tindings (66.7%) were significantly more frequent in the
group of severe diseases (p = 0.009). Patients with mild/
moderate disease had significant unilateral frequency of
alterations by type of GGO. This was in both cases, alone
GGO (46.9%) and with other findings (58.1%) (p = 0.00,
p = 0.009, respectively). In relation to the presence of uni-
lateral changes, there was no difference between the left
and right sides. Reticular alterations in combination with
other findings were most common in severe disease (59%)
(p = 0.009).

DISCUSSION

Regular CXR was the most important method of rapid
diagnosis of pneumonia during the COVID-19 pandemic.
The evaluation of changes was often crucial for the de-
cision on further treatment. Baseline CXR sensitivity in
literature is estimated between 69% and 90% [9]. Modified
and improved radiological techniques are presented in the
literature [10]. They are based on a number of characteris-
tics of the radiological image. New methods will contribute
to the precise diagnosis of lung changes by selecting the
lung region of interest according to pixel intensity. The
improvement of the X-ray image is achieved by the filter-
ing process with equalization of the histogram [10]. These
techniques are not yet available in other institutions.

In our study, CXR findings and CXR-SS of patients with
COVID-19 upon admission in the hospital were analyzed.
All our subjects had CXR changes. Some authors describe
a third or a quarter of negative CXR [9, 11]. The first CXR
of their subjects was done at the onset of symptoms, which
does not apply to our patients. Uzice General Hospital is a
secondary-type medical institution, so patients were usu-
ally treated in primary care facilities beforehand.

Most of our respondents had a lower CXR-SS (1-4).
Progression of the CXR-SS during the course of the disease
is expected [11, 12]. The low CXR-SS of our patients indi-
cate a shorter time from the onset of the disease.

The largest number of our patients were aged 61-70
(25.9%). We did not observe a significant difference between
younger and older than 65, while patients older than 65
showed a higher CXR-SS. The result is expected and in ac-
cordance with other authors [13]. Older age is accompanied
by comorbidities and a decrease in the defense functions
of the immune system. Regression of defense mechanisms
implies reduced function of immune cells, such as dendritic
cells and macrophages. Consequently, the activation of T
lymphocytes was reduced. The mentioned processes create
conditions for the occurrence of pneumonia [13].

Most of our respondents were men (57.3%). A similar
result is presented in the literature [14]. At the beginning of
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the pandemic, patients were often male. With the increase
in the number of patients, there were no differences ac-
cording to sex [14]. The authors agree that immunoregula-
tory functions of sex hormones, physiological factors, and
different lifestyles play an important role in the develop-
ment of infection [13].

The frequency of presence of comorbidities in our pa-
tients was significant. Our subjects most often had HTN,
CVD and DM. More than half of respondents in a study
by Fang, et al. [15] had associated diseases. HTN and DM
were most often present, as in our subjects.

These comorbidities were significantly more common
in our patients with severe CXR score. The results by
Zhang et al. [2] also showed the frequent presence of asso-
ciated diseases in patients with severe form of COVID-19
pneumonia. We also agree in the conclusion with other
authors that COPD and asthma are not risk factors for
COVID-19 infection, nor for higher CXR-SS. The expla-
nation of this finding assumes the use of long-acting beta
agonists and muscarinic antagonists in asthma and COPD
therapy. These drugs reduce viral load in nasopharyngeal
and tracheal tissue cultures [16].

Severe COVID-19 pneumonia was common in our pa-
tients with previously diagnosed HTN and diabetes. HTN
and cardiac strain are caused by the angiotensin II. This is
affected by SARS-CoV-2 binding to the enzyme converter
[17]. This mechanism is also used by SARS-CoV-2 to affect
lung tissue, as well as other organs such as the pancreas. An
elevated level of pro-inflammatory cytokines was measured
in the serum of patients with diabetes. SARS-CoV-2 also
leads to an increase in the level of these cytokines. The
consequence of an increased level of pro-inflammatory
cytokines can be the appearance of a cytokine storm in
diabetics with COVID-19 pneumonia [18]. Some authors
also report DM as a predictive factor for poor prognosis
of COVID-19 pneumonia [19].

Due to the diffuse alveolar damage caused by SARS-
CoV-2, GGO occur, which was a common CXR finding
in COVID-19 pneumonia. This finding was confirmed by
computed tomography [20].

GGO, alone or with other alterations, was most often
in our subjects. The GGO present on both sides was also
the most frequent finding of subjects with COVID 19
pneumonia analyzed by Kuhajda et al. [5]. This finding
corresponds to result of other authors and confirms the
assumption that not much time has passed from the onset
of symptoms to admission [11]. The conclusion of Yasin
et al. is the most frequent presence of consolidations [12].
This is also the finding of Wong et al. [9].

Total described consolidations and reticular altera-
tion were significantly more frequent in our subjects with
severe pneumonia, which correlates with the findings of
other authors [9]. Pleural effusion and pulmonary nod-
ules were uncommon, both here and in literature [9, 12].
A pronounced pleural effusion was seen in a patient with
COVID-19 pneumonia and associated with rheumatoid
arthritis [21].

Lung field involvement on CXR in our subjects was
most often bilateral with peripheral distribution and more
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present in the lower lung. Our result is similar to the find-
ings of other authors [9, 12, 22, 23]. In the mentioned stud-
ies, the relationship between the distribution of pulmonary
changes and the severity of pneumonia was not analyzed.
The result of our research showed that mostly bilateral,
at the peripheral and dominance diffuse lung alterations
corresponded to a higher CXR-SS.

Yacobi et al. [4] suggest that CXR is an easy and acces-
sible procedure for diagnosing lung changes in COVID-19
pneumonia. According to them, SARS-CoV-2 most often
causes reticular opacities and GGO. Basal positioned con-
solidations are typical changes in pneumonia caused by
this virus. CXR changes are usually in the peripheral lung
zones, as in our patients [24].

CXR changes in COVID-19 pneumonia differ accord-
ing to disease stages. The first stage is characterized by
rapid progression of only GGO, GGO with reticular pat-
tern or consolidation. This stage lasts up to seven days.
Advanced stage also lasts up to seven days and is charac-
terized by GGO associated with consolidations and retic-
ular changes. The absorption stage occurs after the 14th
day of the disease. In this stage, absorption occurs. CXR
absorption indicators are subpleural and fibrotic changes
[25]. As in the case of other pathogens, the most severe
consequence of COVID-19 pneumonia is the develop-
ment of pulmonary fibrosis [25]. A significant occurrence
of pulmonary fibrosis after six months from the onset of
the disease in patients with COVID-19 pneumonia was
described [15]. Spontaneous pneumothorax, pneumo-
mediastinum, and subcutaneous emphysema were also
complications of COVID-19 pneumonia described in the
literature [5]. Thromboembolic complications were also
described, and not only in the lungs [26]. The pathoge-
netic mechanism of SARS-CoV-2 leads to coagulopathy
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CreneH paguorpadcKmx npomeHa Kog, 601ecHMKa ca NHEYMOHWjOM M3a3BaHOM
KoBMAOM 19 — UCKYCTBO M3 60NHMLE CEKYHAAPHOT HUBOA

AnekcaHapa Maeuh', MBaH JaHkoBuh?, Anekca HoekoBuh?

'YHuBep3uTeTCKN KNHUYKK LeHTap Cpbuje, LieHTap 3a pagnonorujy 1 MarHeTHy pesoHaHLly, beorpag, Cpbuja;

Onwrta 6onHuua Yxxuue, Cnyxx6a paguonoruje, Yxuue, Cpbuja;

3YHNBepP3UTETCKM KNUHUYKM LieHTap Cpbuje, LieHTap 3a HykneapHy meauumHy, beorpag, Cpbuja

CAMETAK

YBoa/Uwm Pagnorpaduja rpyaHor Kolwa je yobuyajeH auja-
FHOCTUYKYM MOCTYNaK 3a npaherbe KNMHUYKOT ToKa 1 MCXofa
MHeyMOHWje 13a3BaHe KoBmaom 19.

Linrb nctpaxnBatba 610 je fa ce CnuTajy y4ecTanocT, TUM 1
cTeneH pagnorpadckux nNyhHUX NpoMeHa Kog NHeYMOHWje
13a3BaHe KoBuaom 19 1 ynopepe ca femorpadckum nogaLmma
1 NPYICYCTBOM KOMOPOUANTETA KOZ, IeUeHrX 6onecHKa.
MeTtopge lNofaum cy NpuKynbeHN peTporpagHo, Ha faH npu-
jemay 6onHuLy, Kop 620 6onecH1Ka ca MHeyMOHWjOM 13a3Ba-
Hom Kosuaom 19. Paguorpadcke npomeHe cy eduHncaHe Kao
onaumdmKaLmje 3pHacTor cTakna unu ground glass onaundu-
Kauuje (ITO), koHconupaLje, peTuKynapHe npomeHe, niayhHu
Hogynu 1 nneypanHe epysuje. CreneH npomeHa je ogpehusaH
npema agantupaHoj paguorpadckoj npoueHun egema nnyha.
3a cTaTUCTUUKY 0bpagy je KopuwheH cTaTcTYKM nakeT SPSS,
Bep3uja 17.0.

Pesyntatu [poceuHa ctapocT 6onecHuka buna je 62,75 + 14,8
rogunHa. Komopbugutete je umano 66,5% 6onecHuka. Paguno-
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rpadcke npomeHe cy 6une oboctpaHe kog 53,2% 6onecHrka,
[AOMUHAHTHO Y AokUM nnyhHMM norbuma Kog 68,1%, a AnudysHe
Ko 24,5% vcnutaHuka. [TO cy BuheHe ko 55%, peTukynapHe
npomeHe kop 37,3%, a koHconupaumje Kog 24% 6onecHuka.
Ha ocHoBy paguorpadckor cKopyHr cuctema, 47,2% 6onecHu-
Ka je umano naky nHeymoHujy, 40,2% ymepeHy, 7,9% TeLuKy, a
4,6% Bpno Telwky. Kop 71,8% cTapuwjux of 65 roagnHa BubeHa
je Texxa ynana nnyha. buunatepanHe npomeHe cy BuheHe Kof,
97,4% ocoba ca TeXXOM MHeyMoHUjoMm, Audy3He Kop 56,4%, a
KoHconupauuje kog 66,7% uctux 6onecHuka. IO npomeHe cy
BuheHe Kog 58,1% ncnutaHnKa ca NakLLoM ynanom.
3aksbyuak Pagnorpadcke npomeHe Kof 6051eCHMKa ca KOBU-
AoM 19 Hajuewhe cy obocTpaHe, LOMUHAHTHO NepudepHe 1y
Aorboj nnyhHoj 3oHU. CteneH Andy3HUX NPOMeHa MPOMNopLyo-
HaraH je cTapuvjem y3pacTy 1 ydecTanujum KomopouauteTuma.
Kop Tewkor obnvka 6onectv LOMUHMPajy KOHconuaauuje n
peTvKynapHe onauuduKaumje.

KmbyuHe peun: paguorpadckui Hanas; cteneH niyhHux npome-
Ha; MHeyMOHWja 13a3BaHa KoBugom 19
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SUMMARY

Introduction/Objective Persistent left superior vena cava (PLSVC) is the most common congenital
malformation of the thoracic venous system and may often complicate cardiac implantable electronic
device (CIED) lead implantation. The purpose of this study was to assess feasibility and safety of CIED
lead implantation through PLSVC and its long-term efficacy.

Methods This is a retrospective observational study performed in a tertiary center from July 2005 to
July 2019 among patients with fully successful implantation of all intended CIED leads through PLSVC.
Results CIED implantation was successfully completed with left-side approach in 26 of 32 (81.3%) pa-
tients with PLSVC. The average implantation time was 62, 73.5, 120, 74, 103.3, and 130 minutes and the
average fluoroscopy time was 13.3, 20.8, 35.7, 17.1, 45.6, and 42.6 minutes for single and dual-chamber
pacemakers, ICD-VR, ICD-DR, CRT-P, and CRT-D devices, respectively. The average follow-up period was
43.5 £+ 29.9 months. During the follow-up period no CIED leads-related complications were noticed.
Conclusion The results of our study showed that the presence of PLSVC is not an obstacle for CIED im-
plantation. The long-term follow-up proved stability of CIED leads implanted through PLSVC.
Keywords: persistent left superior vena cava; cardiac implantable electronic device; lead; implantation
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INTRODUCTION

Persistent left superior vena cava (PLSVC) is
the most represented congenital malformation
of thoracic venous system that affects less than
0.5% of the general population and up to 10%
of individuals with congenital heart defects [1,
2]. It represents the residue of the left cardinal
vein that predominantly regresses in the early
stages of fetal life [2, 3]. Most often, PLSVC
drains into the right atrium through the dilated
coronary sinus, but in 8-20% it drains in the
left atrium directly or via an unroofed coronary
sinus causing right to left cardiac shunt with
paradoxical embolism potential [4, 5]. Beside
PLSVC, right superior vena cava (RSVC) is
usually present and bridged with PLSVC via
an innominate vein. Rarely, in less than 10%
of cases, PLSVC exists without RSVC and that
phenomenon is called “isolated PLSVC” or
“absent RSVC” [6, 7]. PLSVC is primarily an
asymptomatic anomaly that can be suspected
based on the echocardiographic finding of a di-
lated coronary sinus in the absence of elevated
right-sided pressures [8]. However, it is typi-
cally identified incidentally during anesthetic,
nephrological, oncological, and cardiological
procedures involving a left cephalic or subcla-
vian venous approach, along with instances oc-
curring during cardiac surgery. It can be con-
firmed by contrast venography [9, 10]. Heart

rhythm disturbances related to the formation
and conduction of impulses can be observed
among these patients, requiring pacemaker
therapy [3, 11]. The unusual venous anatomy
may complicate cardiac implantable electronic
device (CIED) leads implantation [8, 12].

The purpose of this study was to assess fea-
sibility and safety of CIED lead implantation
through PLSVC and its long-term efficacy.

METHODS

This retrospective, observational study was
conducted at the Pacemaker Center of the
University Clinical Center of Serbia. The in-
vestigation conforms to the principles outlined
in the Declaration of Helsinki. The study was
approved by an institutional review commit-
tee. We included patients who underwent CIED
implantation for the first time, from July 2005
to July 2019, in whom PLSVC was incidentally
recognized during procedure and implantation
of all intended leads was completed with left-
side approach through PLSVC. All patients
signed informed consent before the implan-
tation procedure. All the procedures were
performed by four experienced physicians in
the cardiac catheterization laboratory, under
local anesthesia, commenced with left-sided
approach, opposite the patients’ dominant arm.
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Figure 1. Chest X-ray demonstrating dual-chamber implantable car-
dioverter defibrillator implanted through persistent left superior vena
cava

For venous access we used the cephalic vein cutdown tech-
nique (always when possible) or the subclavian/axillary
vein puncture. The atypical transvenous lead tracing was
suspected on PLSVC and confirmed by intraprocedural
venography. Afterwards, CIED lead implantation was
proceeded through PLSVC. For the right ventricle (RV)
lead implantation we used the loop technique — making
a loop in the right atrium (RA) before fixing the lead in
the RV (as shown in the Figure). The rest of the procedure
was performed in the usual manner. After implantation,
follow-up, with device function assessing, was exerted after
one, three, and six months, and later on six to 12 months
according to the type of the implanted device. All the data
were collected from the patients’ medical records. The pa-
tients in whom it was not possible to implant at least one
of intended CIED leads through the PLSVC were excluded
from the study.

Statistical analysis

For data processing, descriptive and analytic statistic
methods were used. Data are presented as mean + standard
errors, or n (%) depending on data type. Normal distribu-
tion of data was checked by the Shapiro-Wilk test. T-test
and x* test were used to assess differences between exam-
ined groups. All p-values less than 0.05 were considered
significant. Statistical analyses were performed using IBM
SPSS Statistics for Windows, Version 19.0 (IBM Corp.,
Armonk, NY, USA).

RESULTS

In the course of a 14-year period, PLSVC was recognized in
32 out of 14,186 (0.22%) patients. CIED implantation was
successfully completed with the left-side approach in 26 of
32 (81.3%) patients, and these 26 patients were included
in our analysis. In two patients, lead positioning through
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PLSVC was not possible, so left-side approach was aban-
doned and pacemakers [single-chamber (VVI) and dual-
chamber (DDD)] were implanted on the opposite (right)
side without complications. In four CRT patients, it was
not possible to implant left ventricle (LV) leads endove-
nously, so they were implanted subsequently, epicardially,
using mini-thoracotomy approach. Limited availability
of suitable tributaries due to thrombosis of coronary si-
nus or the unfavorable coronary venous anatomy were
the reasons for transvenous approach failure. These six
patients were excluded from the further analysis. There
were 15 VVIand 6 DDD pacemakers, one single-chamber
implantable cardioverter defibrillator (ICD-VR) and two
dual-chamber implantable cardioverter defibrillators (ICD-
DR), and two cardiac resynchronization therapy (CRT)
devices implanted without complications. Of a total of 38
leads implanted through PLSVC and monitored in this
study, two RV leads, one RA lead, and both CS were passive
fixation leads, while all others were active fixation leads.
Procedures were always started with standard length leads,
and as needed, longer leads were used during the interven-
tion. In seven cases the procedure was completed with a
longer RV and in two cases with longer RA leads. Patient
characteristics and indications for CIED implantation are
presented in Table 1. The average implantation and fluo-
roscopy time in the group of patients with and without
PLSVC and the existence of statistically significant differ-
ences in these parameters between the groups are shown
in Table 2. For comparison, we used the mean values of
these parameters obtained in patients without PLSVC who
were implanted in our center in 2012. During the follow-
up period 10 patients died and for statistical analysis we
used the values of the parameters recorded at the last con-
trol if it was done at least one year after the implantation.
The average follow-up period was 43.5 + 29.9 months.
No CIED related perioperative or late complications were
noticed. We were monitoring 22 RV and 10 RA leads im-
planted through PLSVC, and its parameters were stable
throughout follow-up period (presented in Tables 3 and
4). Four high-voltage (HV) leads implanted in one CRT-
ICD, two dual-chamber ICDs, and one single-chamber
ICD were observed. Mean values of HV leads’ parameters
did not change significantly at primo-implantation and at
the time of the last checkup (HV impedance 60.5 £ 5 Q)
and 63 + 6.7 (), sense/pace impedance 609.5 + 178.8 Q)
and 400.3 £33.6 O, Rwave 9.4 £4.7Vand 9.1 £2.6 V,
threshold 0.9 £ 0.3V /0.4 msand 0.7 + 0.1 V / 0.4 ms).
There were two LV leads implanted via coronary sinus.
Baseline impedances were 936 Q and 1050 () and at the last
control 850 Q and 965 (, while baseline thresholds were
1.7V /0.4 ms and 2.5 V / 0.4 ms and at the last control
1.5V/04msand2V /0.4 ms.

DISCUSSION
While PLSVC is considered an uncommon venous anom-
aly, in specialized referral centers such as ours, where over

1000 CIED implantations are performed annually, it does
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Table 1. Basic characteristics of patients with cardiac implantable
electronic device leads implanted through persistent left superior
vena cava

Patient | Age | Sex | Indication for CIED implantation Dt’i/\;:e
] 74 | Male Chronic AF with slow ventricular Wi
response
80 | Female | CHB Wi
3 81 Male | CHB VVI
4 77 | Female Chronic AF with slow ventricular Wi
response
5 73 | Female | CHB VI
6 69 | Male Chronic AF with slow ventricular Wi
response
7 72 | Female Chronic AF with slow ventricular Wi
response
3 66 | Male Chronic AF with slow ventricular Wi
response
9 73 | Female | SND WVI
10 75 | Female | CHB Wi
11 77 Male | AV block Mobitz Il WVI
12 73 | Male Chronic AF with slow ventricular Wi
response
13 79 | Female Chronic AF with slow ventricular Wi
response
14 56 | Male |SND, paroxysmal AF WI
15 80 | Female | SND, paroxysmal AF Wi
16 38 | Male |CHB DDD
17 71 Male | CHB DDD
18 62 | Female | CHB DDD
19 67 | Female | SND DDD
20 70 | Female | SND DDD
21 59 | Male |CHB DDD
22 68 Male | DCM, NYHA I, LBBB CRT-ICD
23 62 Male | DCM, NYHA II, LBBB CRT-P
24 44 | Male | Sustained VT, NYHA I/l ICD-VR
25 70 | Male | DCM, NYHA I, non-sustained VT | ICD-DR
26 | 60 | Male rs)‘;igi')’/‘fnf;ﬂym/\ I ICD-DR

CIED - cardiac implantable electronic device; PLSVC - persistent left superior
vena cava; SND - sinus node dysfunction; CHB - complete heart block;

AF - atrial fibrillation; LBBB - left bundle branch block; VT - ventricular
tachycardia; DCM - dilated cardiomyopathy; NYHA — New York Heart
Association; ICD-VR - implantable cardioverter defibrillator; CRT - cardiac
resynchronization therapy; VVI - single-chamber device; DDD - dual-chamber
device; CRT-P - cardiac resynchronization therapy pacemaker

Table 2. Cardiac implantable electronic device implantation procedures in
patients with and without persistent left superior vena cava

The average CIED The average fluoroscopy
implantation time (min) time (min)
Parameter | Without | - without | P
With PLSVC PLSVC With PLSVC PLSVC
WI 620+£379 | 31.2+£142 | 133£168 | 24+23 | <0.01
DDD 735+37.1 | 384+16.1 | 208+228 | 34+32 | <0.01
ICD-VR 1200 31+£86 3570 2+1.6 <0.01
ICD-DR 74+183 37.8+13.8 | 17.1+£99 36+23 | <0.01
CRT-P 103.3+193| 63+246 | 456+134 | 148+10.8 | <0.01
CRT-ICD 130+ 50 59+ 23 426+196 | 11+£7.6 |<0.01

CIED - cardiac implantable electronic device; PLSVC - persistent left superior vena
cava; ICD-VR - implantable cardioverter defibrillator; VVI - single-chamber device;
DDD - dual-chamber device
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Table 3. Right ventricle lead parameters after implantation and at
the last follow-up

Baseline Follow-up

Parameters N — — p

X SD X SD
Impedance (Q) | 22 733 79.3 519.1 89.8 |<0.001
Sensing (mV) 22 11.3 6.7 10.8 3.6 0.945
Threshold
(V/0.4ms) 22 1 0.2 0.8 0.4 0.007

Table 4. Right atrium lead parameters after implantation and at the
last follow-up

Baseline Follow-up
Parameter N — — p
X SD X SD
Impedance (Q)| 10 | 656.7 151.2 | 518.2 164.2 | 0.002
Sensing (mV) 10 2.9 1.2 34 1.3 0.221
Threshold
(V/0.4ms) 10 1.5 0.6 0.8 0.3 0.005

not even qualify as a rarity. The atypical venous anatomy
may complicate the procedure, prolong duration and fluo-
roscopy time and it requires particular skill and experience
of the physician [8]. To our best knowledge, our series of
the patients with CIED lead(s) implanted through PLSVC,
presented in this paper, is one of the largest reported.

The incidence of PLSVC was estimated at less than
0.5% in general population, as mentioned previously [1].
The true incidence of this congenital anomaly is unknown
because it usually does not affect systematic venous re-
turn, so it has no physiological consequences. However,
PLSVC may have significant clinical implications, espe-
cially when it drains in the left atrium creating left to right
shunt, provoking possible hypoxemia, increasing the risk
of paradoxical embolism and direct systemic effect of i.v.
ordinated drugs [4, 5]. Also, it should always be thought of
in the context of the association of PLSVC with congenital
heart disease, as well as with extracardiac anomalies [2].
Because of all of the above, we believe that only large series,
as shown in our study, with over 14,000 patients included,
can give relevant estimate of the frequency of such anoma-
lies. In our study, the incidence of PLSVC is 0.22% and we
assert that this is a realistic assessment.

The implantation of CIED leads through PLSVC is chal-
lenging but feasible. Previous studies do not provide the
information about duration and fluoroscopy time of CIED
implantation through PLSVC. As expected, this study
showed a significantly longer duration of the procedure
and radiation exposure when implantation is performed
through PLSVC for all types of CIED. Numerous factors
have the potential to prolong the duration of X-ray expo-
sure as well as the duration of the procedure itself, such
as passing the lead by an unusual venous pathway, lead
placement at the desired position, which always requires
additional lead maneuvering, achieving lead stability and
optimized values of its parameters. Many approaches for
implanting and positioning of pacemaker/ICD leads have
been described. Although, there are many approaches for
RV lead implantation, in our center we use loop technique
- making a loop in the RA before fixing the lead in the
RV. Sometimes, during the procedure, it is necessary to
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switch the standard-length lead (58 cm) with a longer one
to facilitate lead placement in the RV. RA lead implantation
also has its specificities in relation to routine procedures.
After leaving the CS and entering the RA, the RA lead is
typically directed towards the RA lateral wall. It is prefer-
able to avoid fixing the electrode in that position due to
the higher risk of lead displacement and cardiac perfora-
tion. The use of a curved stylet allows directing the lead
towards the RA appendage, which is the preferred position
for lead fixation [8].

However, implantation of the endocardial LV lead for
CRT in the presence of the PLSVC remains very challeng-
ing. PLSVC can markedly increase the size of coronary
sinus that makes LV lead placement difficult. On the other
hand, increasing physician experience, cardiac imaging,
and appropriate tools contribute to a positive outcome
[13]. Nair et al. [14] showed that using the right-sided ap-
proach when RSVC is present makes it more likely that LV
lead can be implanted using an endovascular approach.
For this reason, some physicians decide to abandon the
left-sided approach and implant the entire CRT system on
the right side, while others use the right-sided approach
to implant only the LV lead and then to tunnel it to the
left prepectoral pacemaker pocket [8, 13]. Crossing to the
other side and eventual tunneling that requires the applica-
tion of analgosedation can significantly prolong the dura-
tion of these procedures. If LV lead implantation through
PLSVC is not possible, it could be done epicardially, us-
ing mini-thoracotomy, as we did in four of our patients.
Since 2005, a HEART team has existed in our institution
with the idea of establishing a new protocol introducing a
surgical approach into the standard therapy algorithm, fol-
lowing global trends. Until recently, LV lead implantation
via lateral mini-thoracotomy was used as an alternative
technique only when transvenous CRT was not possible,
and nowadays we use this approach in CRT-non-responder
patients who had the LV lead implanted in suboptimal CS
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noticed in patients with CIED leads implanted through
PLSVC. The absence of complications, within the certainly
small number of cases for proper statistical prediction,
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AyropouHo npahete 60necHMKa ca NejcmejKep eNekTpoAama MMNNAHTUPAHUM
KpO3 Nep3UCTEHTHY NIeBY ropkby LWYMN/by BEHY

Hematba C. bpaHkosuh', Hnkona H. PagoBaHosuh'? Bpatrcnas Kuphatckn'? Cninwa Y. Masnosuh'? Hukona ByjaguHoBuh',
Bojucnas Cajuh', AHa MunawuHoBuh', BecHa buceHuh', TopaH MunawwuHosuh'2
'YHUBep3uTETCKN KNHMUKY LeHTap Cpbuje, Mejcmejkep LeHTap, beorpag, Cp6uja;

2Ynusep3utet y beorpapy, MeguunHcku akyntert, beorpag, Cpbuja

CAMETAK

YBoa/Lnsb lMep3ncteHTHa neBa ropkba Lymn/ba BeHa je Hajue-
wha KoHreHuUTanHa Manpopmalinja BEHCKOr CCTeMa rpyaHor
KOLLA 1 YeCTO MO>Ke KOMIMJIMKOBATW yrpagtby eflekTpoa cpya-
HVIX MMTaHTAOUITHUX eNeKTPOHCKMX ypehaja.

Linms oBor papa je fa ce npoLeHu N3BOASLUBOCT U 6e3beHOCT
MMMNaHTalumje enekTpofa CpyaHnx MMNAaHTabunHX enekx-
TPOHCKIX ypehaja Kpo3 Nep3viCTEHTHY NIEBY FOpHbY LUYMIbY BEHY,
Kao U1 FeHa JyropoyHa edrikacHOCT.

Metope OBO je peTpoCneKkTUBHa, ONcepBaLMoHa CTYANja,
CnpoBefeHa y TepLumnjapHOM LieHTpy Yy nepuogy of jyna 2005.
1o jyna 2019. roarHe mehy 6onecHULMMa KOjyMa Cy YCMEeLHO
MMMNaHTMPaHe cBe NpeaBrheHe enekTpoae cpUYaHyX MMMaH-
TabWITHUX eNeKTPOHCKIX ypehaja Kpo3 Nep3ucTeHTHY NeBy rop-
tby LUYMNJbY BEHY.

Pesyntatn CpyaHu umMnnaHTabunHu enekTpoHCcKN ypehaju
YCMELWHO Cy MMMIAHTUPAHN Y LIeNoCT IEBOCTPAHNUM MPUCTY-
nom Kog 26 o 32 (81,3%) 6051eCHIKa ca Nep3NCTEHTHOM JIEBOM

DOI: https://doi.org/10.2298/SARH221113066B

ropHOM LYN/boM BeHOM. [poceyHo Tpajarbe UMnnaHTaumje
n3Hocuno je 62, 73,5, 120, 74,0, 103,3 n 130 M1HyTa, @ NpOoCeYHO
Tpajarbe dpnyopockonuje nsHocuno je 13,3, 20,8, 35,7, 17,1, 45,6
1 42,6 MUHYyTa 3a jeAHOKOMOPCKE 1 IBOKOMOPCKE NejcmejKe-
pe, ICD-VR, ICD-DR, CRT-P n CRT-ICD ypehaje, pegom. NpoceyaH
nepuopg npaherba je 61o 43,5 + 29,9 meceum. Tokom neproga
npahetba HKCY 3abenexeHe KOMNVKaLmje y Be3u ca eNeKkTpo-
Aama CpYaHUX UMMIAHTaObMIHUX eNeKTPOHCKMX ypehaja.
3aksbyuak Pe3ynTaTu Halle CTyauje Cy noKasanu Aa NpucycTBo
Nep3nCTEHTHE NIEBE FOPH-E LLYM/be BEHE Huje Mpenpeka 3a UM-
MAaHTaLMjy CPUYAHNX MMMIAHTAaBUIHYIX eNeKTPOHCKIMX yYpehaja.
[JyropouHum npaherem je fokasaHa CTabUIHOCT enekTpoaa
CPYaHVX UMMIAHTaBUNHNX eNeKTPOHCKMX ypehaja uMnnaHTy-
paHWX KPO3 MEP3NCTEHTHY NIEBY rOPHbY LWYMJby BEHY.

KIby‘IHe peun: Nep3nCTEHTHa J1IeBa ropkba Wyn/ba BEHa; CPYaHN

UMMNIaHTabUHY eNeKTPOHCKM ypehaj; enekTpona; UMniaH-
Taymja
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Factors influencing mortality in prevalent
hemodialysis patients with different types of heart
failure - single-center experience
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SUMMARY

Introduction/Objective This retrospective longitudinal study aimed to analyze survival factors in preva-
lent hemodialysis (HD) patients with different heart failure (HF) phenotypes.

Methods Over 36 months, 96 patients were monitored, with 51 deaths recorded. Patients were catego-
rized into HF with reduced ejection fraction (HFrEF), HF with preserved ejection fraction (HFpEF), and
non-HF (no HF) groups. Demographic, clinical, and laboratory parameters were analyzed to identify
survival predictors within each subgroup.

Results Survival curves did not differ among HF subgroups, and mortality was as follows: 42.9% for HFrEF,
52.4% for HFpEF, and 60.6% for no-HF patients. The main causes of death were COVID-19 infection (70%),
followed by de novo cardiovascular diseases (myocardial infarction and cerebrovascular insult) (25%).
Some demographic (age, male sex, HD vintage) and laboratory differences (anemia, lipids) between the
surviving and deceased subgroups of patients have been found. Multivariate analysis identified distinct
survival predictors: in HFrEF: pulse rate and interventricular septum thickness; in HFpEF: primary renal
disease, cardiac history, and diuretic use; in no-HF: BMI, serum sodium, and HDL/LDL ratios.
Conclusion Our results led us to suspect that COVID-19 infection might have masked the expected
impact of HF phenotype on patients’survival. Obtained findings contribute to the evolving understand-
ing of HF in prevalent HD patients in the pandemic era. As HF, dialysis, and COVID-19 intertwine, further

investigation is crucial to navigate this intricate finding and optimize patient care.
Keywords: heart failure; hemodialysis; mortality; risk factors

INTRODUCTION

Patients with end-stage renal disease undergo-
ing maintenance hemodialysis (HD) frequently
encounter an array of cardiovascular complica-
tions, further exacerbated by the coexistence
of heart failure (HF) [1]. Consequently, the
interplay between HD and HF warrants inves-
tigation, particularly in the context of mortality
outcomes.

Three types of HF in the general popula-
tion are recognized: HF with preserved ejec-
tion fraction (HFpEF), HF with reduced EF
(HFrEF), and HF with moderately reduced EF
[2]. Their clinical presentation and risk factors
are similar, but the approach to treatment and
response to treatment is different. Having in
mind that HF is a poor predictor of HD pa-
tient outcome [3], timely identification of HF
risk factors, and clinical presentation would be
helpful in prevention and their management
[4]. HFrEF is characterized by a compromised
left ventricular ejection fraction (EF), often
resulting from structural heart damage, myo-
cardial infarction, or dilated cardiomyopathies.
On the other hand, HFpEF, characterized by
preserved EF, typically involves diastolic dys-
function and is associated with comorbidities
such as hypertension, diabetes, and aging [4].

Mortality rates among patients with HF
undergoing HD remain a subject of concern.
The concomitant presence of both conditions
introduces intricate hemodynamic alterations,
electrolyte imbalances, and potential medica-
tion interactions, all of which contribute to
elevated mortality risk [5, 6]. Understanding
the differential impact of HFrEF and HFpEF
on mortality in the context of maintenance HD
is essential for tailoring effective interventions
and optimizing patient care.

Existing research has primarily focused
on overall mortality in HD patients without
distinguishing between HFrEF and HFpEF
subgroups, warranting further investigation
into the unique contributors to mortality in
each subgroup. Thus, the present study aimed
to identify specific factors that contribute to
mortality in prevalent HD population with dif-
ferent types of HE.

METHODS
Patients
This was a single-center retrospective longi-

tudinal analysis of data from 96 prevalent pa-
tients treated with HD. The included patients
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were older than 18 years, with at least six months of HD
treatment. Statins, aspirin, angiotensin-converting enzyme
inhibitors (or angiotensin-receptor blockers), and beta-
blockers were prescribed to all patients in accordance with
current guidelines for secondary prevention of CV events
independently of clinical evaluation, as well as anti-aggre-
gation treatment and anticoagulants as needed. Parameter
of anemia and mineral metabolism were controlled ac-
cording to current KDIGO guidelines, which are adopted
locally [7, 8]. Studied patients were all asymptomatic for
chest pain and had no history of acute coronary syndrome
in the previous three months. Exclusion criteria were the
inability of the patients to provide signed written consent
for participation in the study. According to the criteria
of the American and European Society of Cardiology [2,
4] and based on signs and/or symptoms of HF, and left
ventricular function indicators obtained by transthoracic
echocardiography, patients were divided into the following
groups: 1. those with HF and reduced EF - rEF (EF < 40%),
plus moderately reduced HF marked as HFmrEF (EF = 40-
50%) - 21 patients; 2. those with HF and preserved EF
- HFpEF (EF 2 50%) - 42 patients; 3. those without overt
HF - 33 patients. During the monitoring period (from
March 2020 to April 2023), 51 patients died. In order to
identify the factors that contributed to the mortality in the
study population, we compared all the data reported in the
methods below between deceased patients and survivors.
For easier comparison, the basal groups of patients with
HFrEE, HFpEE and the group without HF were divided
into two subgroups each i.e. those who survived and those
who died, thus forming six subgroups marked with num-
bers 1-6.

The approval of the local ethics committee was obtained
(number 110/21.1.2020) and written informed consent was
obtained from all the participants.

Data collection

1. Demographic data: age, sex, renal disease, comorbidities
(coronary artery disease, hypertension, diabetes mellitus,
dyslipidemia, and peripheral obstructive arterial disease),
residual diuresis, and body mass index (BMI) including
history of coronary artery disease defined as prior revascu-
larization (through angioplasty or coronary artery bypass).
Also, each patient was physically examined and questioned
for signs and/or symptoms of HF including edema of the
lower extremities, (exertional) dyspnea graded by the New
York Heart Association criteria (NYHA I-IV), and parox-
ysmal nocturnal dyspnea/orthopnea [9].

2. Dialytic data: duration of bicarbonate dialysis session
(four hours three times a week), dialysis vintage, dialysis
membrane (low- and high-flow polysulfone membrane,
with a surface of 1.3-1.8 m?), without change through-
out the study period, single pool Kt/V [10], interdialytic
weight gain, dialysis access, and systolic and diastolic blood
pressure before HD session, volume status checked by bio-
impedance spectroscopy, using the Body Composition
Monitor - BCM (Fresenius Medical Care, Bad Homburg,
Germany).
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Measurements

All the measured parameters, i.e. laboratory data and
transthoracic echocardiography characteristics, are de-
scribed in detail in our previous work [11].

Outcomes

The main outcome of this study was all-cause and car-
diovascular mortality during the 36 months of follow-up.
The date and causes of death were recorded from the pa-
tient’s medical files. Sudden cardiac death, heart failure,
myocardial infarction, severe aortic stenosis, aortic dis-
section, ischemic stroke, and peripheral vascular ischemia
were considered causes of cardiovascular death. Infection-
related mortality included COVID-19 cases and sepsis.
Also, the number and causes of hospitalizations were re-
corded from the patient’s medical records.

Statistical analyses were performed using the IBM
SPSS Statistics, Version 25.0 (IBM Corp., Armonk, NY,
USA) and R software (version 3.6.1, R Core Team, 2019).
Continuous variates with normal distribution were pre-
sented as mean + SD and compared using the Student’s
t-test. Variables without normal distribution were present-
ed as median with interquartile ranges and compared using
the Mann-Whitney U test or for multiple comparisons
Tukey post-hoc test. Categorical data were presented as
the number of cases and percentages and compared us-
ing the x* test. Cox multivariate logistic regression model
including all significantly different characteristics in the
univariate logistic regression models (at p = 0.05) as well
as those predictors that are known to affect the patient’s
death were used to determine the independent association
with all-cause mortality. Two-sided p-values < 0.05 were
considered statistically significant.

Data availability

The datasets used and/or analyzed during the current
study are available from the corresponding author upon
reasonable request.

RESULTS
Study population

Differences in baseline characteristics between surviving
and deceased patients at the entry of the study are pre-
sented in Table 1. Considering two subgroups with HFpEE,
deceased patients were older, and there were more males.
They had been on HD for a shorter time before the start
of this study compared to patients from other groups, and
had more frequent renal anemia compared to deceased
persons without HE. In groups of survivors, more women
were in the subgroup with HFrEF compared to the sub-
group with HFpEE and zero NYHA score was more com-
mon in HFpEF compared to no HF group. In the groups
of non-survivors, the patients from the HFrEF group had
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Table 1. Baseline characteristics of examined patients

Group 1 (HFrEF + HFmrEF) Group 2 (HFpEF) Group 3 (no HF)
Characteristics Survivors Deceased Survivors Deceased Survivors Deceased p-value
(N =12 pts) (N =9 pts) (N =20 pts) (N =22 pts) (N=13 pts) (N =20 pts)

Age, years 70 (61.2-76.5) 67 (52.5-75) |61.6(52.7-71.2) | 71(61.2-81) 66 (59.2-73) 72 (65-77.5) 0.01
Sex, m/f 10/2 7/2 8/12 17/5 7/6 14/6 0.019

. 51 57 30.5 27.5 51.5 71
HD vintage, months | 35713 5) (35-224) (152-63.2) | (17.75-525) | (32.7-82.2) (28.5-130) 0.039
Co-morbidities,
HTA/CVI 2/- 5/1 8/1 9/1 6/- 11/2
DM2/tumor -/1 1/- 4/2 -1 2/2 Non-significant
COPD/PVD 1/- 2/- 1/- 2/2 - 3/1
IM/PCI/CABG -/-/1 -/-/1 1/- 8/-/5 1/- 2/2/2
Renal anemia, yes 11 8 18 22 11 16 0.029
NYHA class:
1 3 1 7 6 1 3
2 6 5 13 10 10 13 0.021
3 3 3 0 6 2 4
EF % 4633+ 1.5 39.53+£5.26 59 +6.88 55+453 59.12 £ 6.94 60.37 £5.39 0.025
zri;g;f’c'ys's BP 155.5 155 148.5 146 145 140.5 Nonsianificant
r%/mHg ! (130-172.7) (141.5-160.5) (126.5-158) (136.5-153.7) (131-166.5) (132.5-166.5) 9
Diastolic, mmHg 72.5(68.5-79.7) 73 (68-95) 77 (64.7-81.7) | 66.5(59.5-77.0) 78 (72-85) 73 (64-88) Non-significant
kT/V 1.05 (0.96-1.24) | 1.41 (0.94-1.57) | 1.1 (0.94-1.27) | 1.03(0.88-1.27) | 1.18 (1.05-1.38) | 0.96 (0.9-1.12) | Non-significant

HF — heart failure; rEF - reduced ejection fraction; pEF - preserved ejection fraction; HD — hemodialysis; HTA — hypertension; CVI - cardiovascular insult; DM2 - dia-
betes mellitus type 2; PVD - peripheral vascular disease; COPB - chronic obstructive pulmonary disease; IM - myocardial infarction; PCI - percutaneous coronary
intervention; CABG - coronary artery by-pass grafting; NYHA — New York Heart Association classification of heart failure;
Median (IQR), X £ SE, N — patients number;
Statistically significant differences:

age: group 2 survivors vs. deceased; sex: survivors group 1 vs. group 2; group 2 survivors vs. deceased; HD vintage: deceased group 1: group 2, group 2 vs. group
3; renal anemia: deceased group 2 vs. group 3; NYHA class 3: group 2 survived vs. deceased; EF: deceased group 1 vs. group 3

Table 2. Laboratory parameters of examined patients

Group 1 (HFrEF + HFmrEF) Group 2 (HFpEF) Group 3 (no HF)
Parameters Survivors Deceased Survivors Deceased Survivors Deceased p-value
(N =12 pts) (N =9 pts) (N =20 pts) (N =22 pts) (N=13 pts) (N =20 pts)
Leukocytes, 6.68 501 6.72 592 5.64 737 < 0042
x 109/ (5.75-8.81) (3.62-7.23) (5.28-8.16) (5.20-7.58) (5.28-7.37) (5.99-8.73) :
) 98 94 107 98 107 108
Hemoglobin, g/l (93-103) (86-120) (89-121) (84.2-110.5) (94-120) (97-125) 0.047
Platelets, 190 1225 202 215 208 189 <0036
x 10/ (176-203) | (106.7-182.2) | (162-222) | (176.7-255.2) | (127-229) (156-247) :
Sodium, mmol/I 139 137 138 1385 138 139 Non-significant
g (138-141.5) (132-142) (138-140) (137-141) (137-139.5 (138-141)
Calcium, mmol/I 215 2 216 213 215 216 Non-significant
g (1.89-2.22) (1.79-2.2) (2.10-2.27) (2.04-2.25) 2-2.32) (2.14-2.26) 9
1.31 117 1.76 1.38 1.31 135 o
Phosphate, mmol/l | 117165 | (077-161) | (123-212) | (117-18) | (1.11-179) | (1.07-159) | Non-significant
PTH. na/ml 158.4 1334 4183 1633 4384 319.2 Nonsianificant
N9 (51-404.8 (21.9-687.5) | (151.8-774.4) | (132-294.6) | (81.9-9484) | (148.2-889.7) 9
CRP mall 3.85 459 2.86 426 231 417 Nonsianificant
+Mg (136-7.57) | (1.72-1594) | (1.37-5.40) | (3.14-16.61) | (1.11-5.88) | (2.76-21.63) 9
Total cholesterol, 46 3.8 4.56 3.96 4,51 3.89 Non-significant
mmol/I (3.85-5.66) (3.74-5.62) (3.96-5.27) (3.52-524) | (3.92-5.009) | (3.61-5.28) 9
1.02 117 1.04 1.38 1.56 1.01
HDL-c, mmol/l (0.84-1.33) (0.92-1.47) (0.84-1.65) (0.94-1.92) (1.25-2.01) (0.63-1.54) <0.012
217 241 1.89 2.06 235 o
LDL-c, mmol/l 239(2-293) | (1 96343 (2.03-3) (1.46-2.7) (168-262) | (205-3.14) | Non-significant
. 2.11 216 1.53 117 238
HDL/LDL ratio 23107328) | 167230) | (191-275) | (098-229) | (065-194) | (2.06-355) <0006
TG, mmoll 1.65 1.39 1.96 1.2 1.09 172 Non-sianificant
g (1.15-3.89) (1.12-2.36) (1.22-2.48) (0.85-2.25) (0.87-1.9) (1.24-2.76) 9

PTH - parathyroid hormone, TG - triglyceride, HDL-c - high-density lipoprotein (LDL) cholesterol particles, LDL-c - low-density lipoprotein (LDL) cholesterol

particles;

Median (IQRY); statistically significant differences: leukocytes: deceased: group 1 vs. group 3, group 3: survived vs. deceased; hemoglobin deceased group 2 vs.
group 3; platelets: group 1: survived vs. deceased, deceased: group 1 vs. group 2; group 1 vs. group 3; HDL-c: survived: group 1 vs. group 3; group 2 vs. group 3;
group 3 survived vs. deceased; HDL/LDL ration: survived: group 1 vs. group 3, group 2 vs. group 3, deceased: group 2 vs. group 3; group 3: survived vs. deceased
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Table 3. Number and causes of hospitalization and patients’ death during the study period
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comparison to other subgroups.

Figure 1. Survival plots for prevalent hemodialysis patients with heart failure
(Kaplan-Meier analysis)

the lowest mean EF compared to the other two groups of
patients. No other difference was found among subgroups
regarding demographic, clinical, treatment, and ultrasound
heart parameters except for the EF, which was the basis for
patient grouping (data are not presented).

Laboratory analyses and lipid profile

Table 2 presents the results of laboratory analyses. When
comparing survivors and deceased patients, those with
HFrEF had higher platelet counts, while those without
HF had lower leukocytes and serum sodium (both within
normal limits). Minor differences, not statistically signifi-
cant in iPTH and CRP were noted in both HFpEF and no
HF subgroups. Also, deceased patients with HFrEF had
the lowest leukocyte, hemoglobin, and platelet counts in

‘ DOI: https://doi.org/10.2298/SARH230921065D

Group 1 Among survivors, patients with
parameter | (HFTEF + HFmIEF) SenmAliliEsy el 5 HFrEF had slightly lower phosphate
Survivors | Deceased | Survivors | Deceased | Survivors | Deceased and PTH compared to group 2 with
(N=12pts) | (N=9 pts) | (N=20pts) | (N=22pts) | (N=13 pts) | (N =20 pts) HFpEF, but this difference was not
Hospitalization Sig’:i%r;nt statistically significant. Looking
0 2 6 5 10 5 P at lipids, in comparisons between
1 4 1 12 6 2 6 survivors and deceased patients,
2 3 ! ! 4 4 2 group 3 had higher HDL-c levels,
>3 1 1 1 3 2 6 .
but a lower HDL/LDL ratio. On the
Causes _Non- .
significant| ~ Other hand, survivors from group
Infection 6 1 10 5 5 7 2 showed a higher HDL/LDL ratio
CVvD 1 2 3 4 3 5 than deceased from the same sub-
others 1 0 1 2 0 0 group.
Death 9 22 20
Causes _Non- Clinical outcome and survival
significant N
COVID-19 . o 13 analysis
CvD 5 3 5
Others 2 No difference was found in the fre-
CVD - cardiovascular diseases quency and cause of hospitalizations
between the examined groups of pa-
tients (Table 3). Throughout the 36
- months of follow-up, 51 patients died. The frequency of
COVID-19 infection being the cause of death (Table 3) was
notably higher in comparison to cardiovascular diseases
05 (CVD) across all groups of patients studied, i.e. 36 vs. 13
patients (x* = 35.41, p < 0.001).
_— No difference in patients’ survival curves among the
3 studied groups was found, as shown by Kaplan-Meier
‘2 analysis (Figure 1). The medians for survival time - rep-
3 ouf resenting the point at which half of the patients were
. anticipated to remain alive — were as follows: 10 months
o - (IQR 4.9-15.1) for HFrEF, 14 months (IQR 12.0-15.9) for
IE‘_ HFpEE and 11 months (IQR 7.39-14.61) for the no-HF
LogRank 1 643, p=0.440 _I group.
00| | Mortality predictors were separately analyzed in each
8 ok - = - . - - group using Cox regression analysis. Univariate Cox logis-
Follow-up period during the study, months tic regression analysis in patients with HFrEF identified the

following mortality predictors: cardiovascular insult (CVI),
pulse rate, and interventricular septum (IVS) thickness.
However, multivariate analysis revealed only pulse rate and
IVS thickness as independent predictors after adjusting for
other variables in the model (Table 4). Each unit increase
in the pulse rate correlated with a 187.47 times higher risk
of mortality, though with considerable uncertainty due to a
wide confidence interval. Similarly, IVS thickness showed
a substantial risk increase, but with significant uncertainty.

For HFpEF patients, diabetes mellitus type 2 (DM2) and
nephroangiosclerosis (as an underlying kidney disease),
myocardial infarction, coronary artery bypass grafting,
the use of diuretics, and the number of hospitalizations
were identified by univariate analysis as significant pre-
dictors of mortality. Multivariate analysis retained only
DM2, nephroangiosclerosis, and diuretic use as indepen-
dent positive mortality predictors (Table 5). Although the
wide confidence interval indicates some uncertainty in the
estimate, the point estimate suggests a strong association
between DM2, nephroangiosclerosis, and use of diuretics
and mortality in patients with HFpEE
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Table 4. Mortality predictors selected with multivariable Cox regres-
sion analysis for patients from group 1 with heart failure with reduced
ejection fraction

. 95% Cl for Exp(B)
Parameter Exp (B) Sig
Lower Upper
Pulse rate 187.470 0.027 1.839 19,110.495
IVS 8864.416 | 0.023 3.482 22,566,646.151

IVS - interventricular septum thickness

Table 5. Mortality predictors selected with multivariable Cox regres-
sion analysis for patients from group 2 with heart failure with preserved
ejection fraction

. 95.0% Cl for Exp(B)
Parameter Exp (B) Sig
Lower Upper
DM2 15.366 0.007 2.091 112.930
Nscl 5.657 0.049 1.011 31.664
Diuretics, yes 4.043 0.044 1.036 15.777

DM2 - diabetes mellitus type 2; Nscl - nephroangiosclerosis

Table 6. Mortality predictors selected with multivariable Cox regres-
sion analysis for patients from group 3 with no heart failure

95% Cl for Exp (B)

Parameter Exp (B) Sig

Lower Upper
NYHA 2.055 0.031 2.055 3.953
Posterior wall 0.002 0.001 0.002 0.080
BMI, kg/m? 1.271 0.006 1.271 1.511
Adipose tissue | ggy | 0011 0.882 0.971
mass, kg

NYHA - New York Heart Association classification of heart failure;
BMI - body mass index

In the case of patients with no HE univariate Cox logis-
tic regression analysis identified CVI, chronic obstructive
pulmonary disease, IVS and posterior wall thickness, BMI,
fat tissue, adipose tissue mass, sodium, HDL/LDL ratio,
and number of hospitalizations as significant predictors of
mortality. Multivariate analysis highlighted independent
predictors for mortality to be NYHA class, BMI, posterior
wall thickness, and adipose tissue mass after adjusting for
other variables in the model (Table 6). Higher NYHA class
correlated with a 2.05 times higher mortality risk, while
each unit increase in BMI was associated with a 1.271
times higher risk. Conversely, each unit increase in adi-
pose tissue mass is associated with a 0.882 times lower risk
of mortality. Additionally, each unit increase in posterior
wall thickness is associated with lower risk of mortality.
However, the extremely small hazard ratio and wide CI
indicate caution in interpreting this result.

DISCUSSION

In this single-center study, we aimed to examine the factors
influencing the survival of prevalent HD patients with dif-
ferent HF phenotypes over a 36-month follow-up period.
The key findings can be summarized as follows: 1) mortal-
ity rate among prevalent HD patients was high, with 53%
of patients dying; 2) the survival rates of patients with two
distinct HF phenotypes and those without HF were similar
throughout the study; 3) COVID-19 infections emerged as
a significantly greater risk factor for mortality compared
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to CVD; 4) de novo cardiovascular events contributed to
a quarter of the recorded deaths, reaffirming the enduring
significance of CVD as a mortality cause even during the
pandemic; 5) analysis of laboratory and clinical parameters
revealed noteworthy predictive associations with mortal-
ity: elevated pulse rate and specific cardiac structural pa-
rameters in patients with HFrEFE, while primary kidney
diseases, and diuretic usage in patients with HFpEE

Our findings corroborate the elevated mortality ob-
served in the studied population, aligning with conclu-
sions drawn by other researchers. Comparing survival
rates over two years, notable differences emerge when HF
is present, with rates of 80% for patients without HF, and
33% for those with HF [12]. Regarding HF phenotypes,
survival disparities have been reported. Among patients
with HFpEEF, a longer survival of 73% was noted, contrast-
ing with HFrEF patients at 55% [12, 13, 14]. In the pres-
ent study, mortality rates were 42.9% for HFrEF, 52.4%
for HFpEF, and 60.6% for the no-HF patients. These out-
comes, divergent from mortality analyses published so far,
prompted us to investigate the underlying causes.

We conducted this study during the COVID-19 pan-
demic, and 70% of patients died due to COVID-19 in-
fection equally distributed in all three groups of patients,
compared to 25% who died due to de novo CVD (acute
myocardial infarction, cerebrovascular insult). It is well
known that COVID-19 infection has caused a substantial
increase in mortality rates among the general population,
and various patient populations, including those with
cardiovascular diseases and patients with chronic kid-
ney disease and on renal replacement therapy [15]. High
mortality after the diagnosis of COVID-19 in HD patients
was reported: the 28-day probability of death was 25%,
but during the 90 days after diagnosis it reached 40.5%,
emphasizing the increased vulnerability of HD patients
due to a compromised immune system and the presence
of numerous comorbidities [16, 17]. Our results led us to
suspect that COVID-19 infection might have masked the
impact of HF phenotype on patients” survival.

Our findings emphasize the ongoing significance of
CVD in mortality, even beyond the context of the pan-
demic. Notably, 25% of the studied patients died of new
cardiovascular events. Some differences in demographics
and laboratory values between surviving and deceased pa-
tient subgroups could have influenced mortality. A higher
prevalence of anemia was observed among deceased pa-
tients with HFpEE This suggests a potential link between
anemia, HE, and unfavorable outcomes, consistent with
prior research [7]. Analyzing subgroups within HFrEF and
HFpEF, deceased patients were older and with a higher
proportion of males. Additionally, deceased patients with
HFpEF had a shorter HD vintage. Patient age has consis-
tently emerged as a mortality risk factor across studies,
reflecting increasing mortality with age [5, 18]. Our ob-
servation of higher mortality among male patients with
shorter HD vintage contrasts with findings by Sumida et
al. [19]. They reported an inverse relationship between
patient mortality and prolonged HD duration in a Japanese
registry cohort. These disparities underscore the intricate
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and multifaceted nature of factors contributing to patient
outcomes, influenced in part by the size of the analyzed
sample.

The observed associations between laboratory and clini-
cal parameters with survival outcomes align with prior re-
search. For instance, regardless of the limitations in inter-
pretation and the uncertainty of the results, elevated pulse
rate and cardiac structural parameters in HFrEF patients as
positive predictors of mortality highlight the potential sig-
nificance of both cardiac and hemodynamic factors in this
cohort which is well-known from previous studies [14, 20].
The impact of underlying kidney disease (diabetic kidney
disease and nephroangiosclerosis, to be more precise), and
the use of diuretics (which reduce the risk of death) in pa-
tients with HFpEF on survival outcomes is consistent with
the complex interaction between kidney function, cardio-
vascular health, and survival observed by other authors [14,
21, 22]. Additionally, the impact of metabolic parameters,
serum sodium level, and lipid ratios on survival outcomes
among patients with no HF offers further insights into the
intricate finding of determinants in this cohort.

It is essential to acknowledge the limitations of our
study, including the small sample size and the single-
center design, which may limit the generalizability of our
findings. Nevertheless, our analysis provides valuable
insights into the complex of factors influencing survival
outcomes in prevalent HD patients with different HF phe-
notypes. These findings pave the way for further research,
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(baKTOpM KOju YyTUUY Ha CMPTHOCT KOA NPEeBasIEHTHUX 6ONECHMKA neYeHnxX
XeMOAMWjaM30M Ca Pa3IMUUTUM TUNOBUMA CpYaHe UHCYOULMjEHLIUje — UCKYCTBO

jeAHoOr ueHTpa

Mapwuja Jobpuunh', BecHa Makuh', BecHa Mejouh', AnekcaHgpa KyamaHosuh', Muogpar Munuh', JeneHa MapuHkosuh?,

Buwtba Jlexanh?

'CneywjanHa 60nHMLa 3a MHTepHe 6onecTy, Jlasapesau, Cpbuja;
2YHusep3uTeT y beorpapy, MegnumHckn dakynter, beorpag, Cpbuja

CAMETAK

YBoa/Lumb OBa peTpocneKTBHa CTyAuja ca Ay»Knm npaherem
“Mana je 3a Uwb a aHanusupa GpakTope NpexuBrbaBarba Ko
npeBaneHTHUX 60NecHKa NeYeHnX XeMOAMjaN30M ca Pasnu-
YnTMM GEHOTUMOBUMA CpUaHe nHcyduumjeHumje (CH).
MeTtoge Tokom 36 meceL, npaheHo je 96 6onecHuKa, a 3a-
6enexeH je 51 cmpTHY cnyyaj. Mpema Tvny CU 6onecHuym cy
nogesbeHn y rpyne: CU ca cMareHOM ejeKkLoHOM GppakLnjom
(CUpED), CA ca ouyBaHOM ejekumoHom dpakumjom (CUoED) n
6e3 CW/. AHanu3npaHu cy gemorpadcku, KMMHUYKM 1 nabopato-
pVijCKM NapameTpy Kako 6u ce aeHTUGUKOBaNu NpeaukTopu
npexriBIbaBaka YHyTap CBake NOArpyne.

PesynTtatu Kpuse npexumBrbaBarba HUCY Ce 3Ha4ajHO PasfinKo-
Basie Mehy UCMUTaHUM rpynama, a 6poj ympnux je 6uo cnegehu:
42,9% 3a CUPED, 52,4% 3a CUoED 1 60,6% 3a 6onecHrke 6e3
CW. ThaBHu y3poumn cmptu 6unu cy uidekumja kosmaom 19
(70%), a 3aTVIm de novo KapfmoBackynapHe 6onect (MHGapKT
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MUoKapa 1 LuepebpoBackynapHu MHcynT) (25%). Mogrpyne
NPeXMBENNX 1 YMPAKX 6oNecHrKa pasnnKyjy ce no CTapocTy,
oy, Tpajatby XeMoAujanuse 1 aHemujy 1 npoduny nunuaa.
MynTvBapujaHTHa aHanv3a naeHTMdUKOBana je npeankTope
npexuBrbaBata: Kog CIpED 6p3uHy nynca u AebrbrHy NHTep-
BEHTpUKynapHor centyma; kog CUNE® npvmapHo obosbere
6y6pera, NpeTxofHe cpyaHe 6onecT 1 ynotTpedy UypeTuKa;
Kog rpyne 6e3 CU nHpeKc TenecHe mace, HaTpujym y cepymy v
opHoc HDL/LDL nunvpa.

3akrpyyak [lobujeHn Hanasm gonprHoce pasymeBatby CU
KO NpeBasIeHTHNX BONECHVKa NEYEHUX XeMOLWjann3oM y
epu naHgemuje. Kako ce CU, gujanusa n kosug 19 npennwuhy,
Jarbe NCTPaXMBatbe je KIbyUYHO 3a objallberbe OBe 3aMplueHe
VHTEpaKLuje 1 onTuMu3aLmjy 6pure o 6onecHmumma.

KmbyuHe peun: cpuaHa nHcyduumjeHumja; Xemoanjanusa; Mop-
TanuTeT; pakTopy pr3mKa
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Efficacy of combined use of Tetradium ruticarpum
(A. Juss.) patch and Chinese massage (tuina) for
the treatment of insomnia in elderly chronic heart
failure patients

Meili Lai, Lidan Zhou, Yingying Liu, Mengsu You, Xiaogiong Teng
Wenzhou TCM Hospital of Zhejiang Chinese Medical University, Department of Cardiology, Wenzhou, China

SUMMARY

Introduction/Objective The objective of the paper was to evaluate the efficacy of Tetradium ruticarpum
(A. Juss.) patch (TRP) in combination with Chinese massage (tuina) for the treatment of insomnia in elderly
patients with chronic heart failure (CHF).

Methods A cohort of 320 elderly CHF patients with comorbid insomnia, treated at the Zhejiang University
of Traditional Chinese Medicine Affiliated Wenzhou Hospital from January 2019 to July 2022, were enrolled
and equally divided into four groups (80 patients per group). The control group received standard phar-
macological intervention with eszopiclone. Patients in the TRP group received TRP alone, while those in
the tuina group received tuina therapy alone. Patients in the combined treatment group received both
TRP and tuina therapy. All treatments lasted 14 days. Sleep quality was assessed at baseline and then on
days 7 and 14 after treatment using the Pittsburgh Sleep Quality Index Scale (PSQI).

Results There were significant reductions in total PSQI scores in all groups on day 7 compared to baseline
(p < 0.05). On day 14, the combined treatment, tuina, and TRP groups showed significantly reduced total
PSQI scores relative to baseline, while a reversal of this trend was seen in the control group (p < 0.05). The
combined treatment group had the lowest total PSQI scores on both days 7 and 14.

Conclusion The combined use of tuina and TRP may be effective in alleviating insomnia in elderly CHF pa-
tients. It resulted in consistent and sustained efficacy, potentially reducing the likelihood of drug resistance.
Keywords: Chinese massage (tuina); Tetradium ruticarpum (A. Juss.) patch; chronic heart failure; insomnia
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INTRODUCTION

The prevalence of chronic heart failure (CHF)
among the elderly population in China exceeds
four million [1]. The combination of advanced
age and CHF precipitates a marked decline in
sleep quality [2]. CHF contributes to sleep
disturbances through symptoms such as chest
tightness and breathlessness which interfere
with the ability to lie down comfortably, leading
to nocturnal discomfort and sedentary breath-
ing [3]. Additionally, the reduced mobility as-
sociated with CHF exacerbates psychological
distress which often manifests as anxiety and
depression, leading to further deterioration in
sleep quality [4]. During the protracted course
of coronary heart disease (CHD), these physi-
ological and psychological factors become com-
pounded, thereby exacerbating insomnia and
significantly decreasing the quality of life of the
patient. Notwithstanding its negative impact,
insomnia often receives less attention than the
primary cardiac condition. This has resulted
in paucity of diverse and effective therapeutic
options for management of insomnia.
Traditional Chinese Medicine (TCM) em-
phasizes holistic regulation of bodily functions
and seeks to re-establish equilibrium within the
internal environment. This systemic approach

offers potential benefits for managing insom-
nia, particularly in the elderly population.
Recent empirical studies have highlighted the
efficacy of Tuina in combination with other
treatments in improving sleep quality, alleviat-
ing depressive symptoms, reducing TCM symp-
tom scores, and enhancing overall quality of life
in patients with insomnia [5, 6]. Furthermore,
evidence suggests that TRP, a traditional
warm-natured TCM modality, may be applied
to Yongquan acupoints in the treatment of in-
somnia in the elderly, and it results in markedly
fewer side effects than Western medications
[7, 8]. However, there is a discernible gap in
clinical research regarding the effectiveness of
combined application of tuina and TRP in the
treatment of insomnia in elderly CHF patients.

Therefore, the current study was aimed at
investigating the clinical efficacy of an integrat-
ed intervention with tuina and TRP in a cohort
of elderly CHF patients afflicted with insomnia,
with eszopiclone as a pharmacological bench-
mark. The study was an attempt to carry out a
comprehensive evaluation of the therapeutic
impact of TCM modalities on sleep distur-
bances in elderly CHF patients with insomnia.
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METHODS
Clinical participates

This study enrolled 320 CHD patients with concomitant
insomnia who were examined at the Zhejiang University
of TCM Affiliated Wenzhou Hospital between January 1,
2019 and July 13, 2022. All subjects provided informed
consent and agreed to participate in the study after being
informed of its nature, potential risks, and benefits. This
study was approved by the medical ethics committee of
our hospital (approval number: WZY-2-23-KT-022-01).
A strict selection process was designed to ensure the ho-
mogeneity of the study population in order to accurately
assess the effects of the proposed TCM intervention on
sleep quality in elderly CHD patients.

Inclusion criteria

All participants were confirmed to have CHD as per the
criteria set out in the 2018 edition of Chinese Guidelines
for the Diagnosis and Treatment of Heart Failure, as pub-
lished by the Cardiovascular Disease Branch of the Chinese
Medical Association [9]. Insomnia diagnosis was estab-
lished in accordance with the parameters stipulated in the
2017 edition of the Chinese Guidelines for the Diagnosis
and Treatment of Insomnia in Adults, as authorized by
the Neurology Section of the Chinese Medical Association
[10]. Eligible participants were those who exhibited a New
York Heart Association (NYHA) functional classification
of I-1I1, thereby indicating acceptable cardiac function.

Exclusion criteria

All patients with cardiac function class IV were excluded
from this study. Moreover, patients with a history of malig-
nancy, psychiatric disorders, and poorly-controlled com-
mon chronic diseases [e.g., type 2 diabetes mellitus (DM),
hypertension, etc.], were excluded from the study.

Grouping and treatment
Grouping

A cohort of 320 patients diagnosed with CHD and comor-
bid insomnia was assigned to four groups: combined treat-
ment group, tuina group, TRP group, and control group,
with 80 subjects in each group.

Treatments

Patients in the control group received pharmacological
intervention for insomnia in the form of estazolam (li-
cense: H11020891). The administration protocol involved
an oral dose of 1 mg of eszopiclone given at bedtime. In the
TRP group, a traditional acupoint application method was
utilized to address insomnia symptoms. Specifically, 9 g of
TRP was finely ground with an adequate volume of white
vinegar to produce a paste which was uniformly spread
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out on oil paper to a thickness of approximately 1 cm.
This preparation was applied bilaterally to the Yongquan
acupoints at 20:00 hours, and it was allowed to remain
in place for a duration of 12 hours each night. The tuina
group underwent therapeutic Chinese massage, which was
carried out daily for 20 minutes.

The acupoints and meridian areas for Chinese massage
(tuina) were: (a) the temples, along with the feng chi and
sleeping acupoints; (b) the area along the arch of the eye-
brow from the yin-tang to the temples; (c) the area along
the sides of the nose from the yin-tang down through the
yangbai acupoints and back to the temples; (d) the area
from the yin-tang to the bai-hui acupoints on the scalp,
and (e) the areas around the eyes, forehead and cheeks,
and the sides of the ears in the hairline zone. The other
acupoints used were the abdominal zhong wan, oihai, and
guan yuan acupoints, as well as the bladder meridian, the
governing vessel, and the heart shu, liver shu, gallbladder
shu, spleen shu, stomach shu, and kidney shu acupoints.

The combined treatment group received a synergistic
intervention comprising the TRP acupoint application and
tuina as detailed above. The intervention period for all the
groups was set at 14 days. The study meticulously outlined
the treatment modalities to ensure a standardized approach
across all the participants, in order to allow for reliability
in the evaluation of the efficacy of the TCM interventions
for insomnia in patients with CHD.

Data collection and follow-up
Cardiac function

Pre-developed questionnaires were applied for collection
of clinical data from medical records. The data comprised
gender, age, height, weight, history of chronic diseases,
and cardiac function indicators. The height and weight
of each of the subjects were used to calculate the body
mass index (BMI) by dividing body weight (in kg) with
the square of height in meters (m?). The histories of previ-
ous chronic diseases such as hyperlipidemia, myocardial
infarction, cardiac arrhythmia, DM, primary hyperten-
sion and stroke, were determined based on the diagnostic
certificates in medical records and the history of previous
medications and treatments taken. If these could not be
determined, the patient’s primary healthcare physician was
consulted for clarification. Cardiac function was assessed
using the NYHA classification, six-minute walk distance
test (6MWD), left ventricular ejection fraction (LVEF)
measured using cardiac ultrasound, and calculated meta-
bolic equivalents (MET) [11, 12].

Sleep quality

Sleep quality was quantitatively assessed at baseline, on the
seventh day, and at the culmination of the 14-day treat-
ment period, using the PSQI. This self-administered as-
sessment measures seven components of sleep: latency, use
of sleep medication, sleep quality, efficiency, disturbances,
duration, and daytime dysfunction. Each component was
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scored on a scale in which scores ranged

Lai M. et al.

Table 1. Comparison of baseline characteristics of the four groups of patients*

f | ifficul
rom O (no's eep. di ficu ty) to 3.(severe VIS Age Han Bl Hyperlipidemia
sleep difficulty), yielding a composite score | Group ") (years) | Mationality | ")
between 0 and 21. The higher the score, Combinat (n)
. ombination
the poorer the sleep quality [13]. therapy 80| 49 | 68.1+6.1 73 21.5+1.8 33
L. . Tuina 80 | 41 673+6.0 76 21.2+19 30
Statistical analysis TRP 80| 43 | 68.1%57 70 21119 37
Control 80 | 48 68.4+55 76 209+18 29
All analyses were perfOrmed using IBM F/Xz 1.625 0.554 2818 1.640 1.651
SPSS Statistics, Version 23.0 (IBM COI’p., p 0.202 0.646 0.093 0.180 0.199
Armonk, NY, USA). Continuous variables Ml | Arthythmias | Type 2 DM | Hypertension Stroke
. . c . Group n
consistent with normal distribution are (n) (n) (n) (n) (n)
presented as mean + standard deviation. | Combination | oo}, 12 57 33 9
. . therapy
Inter-group comparisons for the variables
Tuina 80 | 43 16 30 37 12
across the four groups were conducted — 2o | 37 o o = .
using ANOVA, with post-hoc pairwise
. . Control 80 | 46 17 29 41 17
comparisons performed via the Least
L . . F/x? 2.028 2.183 2.331 1.609 4.902
Significant Difference method. Categorical
p 0.154 0.140 0.127 0.205 0.027

variables are depicted as frequencies, and
were compared amongst groups using
the x* test; inter-group differences were
assessed by comparing the categories
with the highest and lowest frequencies.
The ¥* test yielded values and p-values.
Multifactorial logistic regression was em-
ployed for determination of the association between the
treatment regimen and sleep improvement. This yielded
odds ratios (ORs), 95% confidence intervals, and p-values.
Statistical significance was inferred at p < 0.05.

This study was approved by the Medical Ethics
Committee of Zhejiang University of TCM Affiliated
Wenzhou Hospital (WZY-2-23-KT-022-01).

The datasets used and/or analyzed during the current
study are available from the corresponding author on rea-
sonable request.

RESULTS

Comparison of baseline characteristics amongst
the four groups of patients

Results of comparison of baseline characteristics of patients
amongst the four groups are presented in Table 1. There
were no significant differences in gender, age, ethnic dis-
tribution, BMI levels, and the history of various chronic
conditions such as hyperlipidemia (HTG), previous myo-
cardial infarction (MI), arrhythmia, DM, and essential hy-
pertension, amongst the four groups (p > 0.05). However,
the frequency of stroke history, a factor closely linked to
insomnia, was significantly higher in the control group
than in the TRP group (p = 0.027). No significant differ-
ences were observed in stroke history among the other
groups (p > 0.05). This uneven distribution of stroke his-
tory may potentially influence the validity of the outcomes
of this study.

DOI: https://doi.org/10.2298/SARH240103068L

TRP - Tetradium ruticarpum (A. Juss.) patch; DM — diabetes mellitus;
BMI - body mass index; Ml - myocardial infarction;

*normally-distributed continuous variables are expressed as mean + standard deviation, and dif-
ferences amongst the groups were determined with ANOVA; categorical variables are expressed as
frequencies, and differences between the groups were determined using the x? test (i.e., compari-
son of the group with the highest frequency and the group with the lowest frequency)

Comparison of baseline cardiac function among
the four groups of patients

As shown in Table 2, there were no significant differences
in NYHA classification, GSMWD results, LVEF, and MET
levels among the four groups. These findings indicate
that cardiac function, a critical factor that affects sleep,
was comparably distributed across the study groups,
which shows that the results of this study are reliable.
Furthermore, all subjects had adequate cardiac function,
which helps minimize risks when implementing sleep im-
provement interventions.

Table 2. Comparison of baseline cardiac function among patients in
four groups

on | o [S] om0 | 8 [ e
tcl:’e’:‘a%;at'on 80| 62 |3217+306 |435+3.1|26+04
Tuina 80| 66 |3180+295|445+32|25+03
TRP 80| 60 |3268+20.1| 439+3 | 27+04
Control 80| 71 |3233+275| 438+3 |27+03
i 0.181 1.266 1485 | 2226

p 0671 0.286 0219 | 0085

TRP - Tetradium ruticarpum (A. Juss.) patch; NYHA — New York Heart Associa-
tion; 6BMWD - six-minute walk distance test; LVEF - left ventricular ejection
fraction; MET - metabolic equivalents

Comparison of PSQI scores among the four groups
of patients

Table 3 shows that there were no significant differences in
total PSQI scores and sub-scores in the seven dimensions
among the four groups at baseline (p > 0.05). This indi-
cates that the initial sleep conditions were similar across
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Table 3. Comparison of the Pittsburgh Sleep Quality Index Scale subscales for patients in four groups*

Group Sleep time Drugs Sleep quality effsilc?:r?cy diiloiiIer dLSJ:'Z’tei[c))n dst?Zrt’::t]iin Total score
Baseline

Combination therapy 1.9+0.8 20+0.7 2.1+£0.1 22+03 1.7+£0.1 2.1+£09 2.1+0.8 141 +2
Tuina 2+0.7 1.9+0.5 2+0.7 2107 2+0.6 2+0.8 22+0.7 141+£2
TRP 2.1+0.1 22+0.2 22+08 2+0.6 1.8+0.3 2.1+0.1 2+0.6 143+£1.7
Control 1.9+0.6 2+07 2+06 22+06 1.8+£0.7 20+03 2+08 139+1.8
F 1.130 1.885 2.192 1.913 2.278 0.837 1.658 0.564

p 0.337 0.132 0.089 0.127 0.080 0.474 0.176 0.639
Day 7 of treatment

Combination therapy 06+0.5 0.7+0.5 0.6+0.5 0.7+0.6 0.6+0.5 0.7+0.5 0.7+0.5 45+14
Tuina 0.9+0.7 1+0.7 +0. 0.9+0.7 0.9+0.8 1+£0.8 0.9+0.7 6.7+1.9
TRP 1.2+0.7 1.1+0.7 1+£0.2 1.1+£0.3 1+0.7 09+0.7 1+0.8 72+22
Control 0.8+0.6 1.1+£0.6 09+0.7 09+0.9 1+0.8 1.1+£0.7 1+0.7 69+1.6
F 10.060 6.112 5.148 5.687 6.240 5.109 5.030 36.636
p <0.001 <0.001 0.002 0.001 <0.001 0.002 0.002 <0.001
Day 14 of treatment

Combination therapy 0.7+0.5 0.6+05 0.7+£0.6 0.7+0.5 06+0.6 0.6+0.5 0.6+05 45+14
Tuina 1+£0.7 1+05 09+0.8 1+£05 1+£03 1+£0.6 1+0.7 69+1.8
TRP 1+£06 1.1+0.8 1+£0.7 1.1+£0.7 1.1+0.6 1+0.7 1+0.6 7216
Control 2+04 2.1+03 1.9+0.8 21+04 20+0.5 19+0.8 1.9+0.7 139+1.8
F 64.971 68.309 52.285 75.236 69.383 52.182 59.998 474.276
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

TRP - Tetradium ruticarpum (A. Juss.) patch;

*normally-distributed continuous variables are expressed as mean + standard deviation, and differences amongst groups were compared with ANOVA

all the groups, thereby enhancing the comparability of out-

comes in subsequent studies on mitigation of insomnia
using TCM.

On the seventh day of treatment, significant variations
were observed in the total PSQI scale scores and sub-scores
in the seven dimensions among the four groups, with the
combined treatment group having the lowest total score
and sub-scores (p < 0.05). These results indicate differenc-
es in efficacies of the various treatment regimens, with the
combined treatment group exhibiting the highest efficacy.

On the 14th day of treatment, the differences in to-
tal PSQI scale scores and sub-scores in the seven PSQI
dimensions amongst the groups were further amplified
(p < 0.05). The combined treatment group maintained
the lowest total score and sub-scores, while the score of
the control group rebounded to baseline levels, with total
score and sub-scores being the highest amongst the four
groups (p < 0.05). These findings suggest that the efficacy
of treatment was least in the control group on the 14th day
of treatment.

Comparison of PSQI total scores at the three time
points among the four groups

There were distinct changes in total scores on the PSQI
for each study group during the treatment course. All the
four groups had significantly lower PSQI total scores on
the seventh day of treatment, when compared to baseline,
indicating the effectiveness of the various therapies admin-
istered (p < 0.05). However, on the 14th day of treatment,
the total PSQI score of the control group was significantly

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):468-474

Table 4. Comparison of Pittsburgh Sleep Quality Index Scale total scores

for patients at the three time points*

PSQl total scores
Group . Day 7 of | Day 14 of
Baseline | o/ tment | treatment | | P

Combination | 4, 145 | 454141 | 45+14" | 935070 | <0.001
therapy

Tuina 141+2 | 6.7+1.9" | 6.9+ 1.8" | 399.757 | <0.001
TRP 143+1.7|72+22" | 72+1.6" | 389.285 | <0.001
Control 139+1.8| 69+1.6" | 13.9+1.8 | 423.606 | <0.001

PSQI - Pittsburgh Sleep Quality Index Scale; TRP - Tetradium ruticarpum (A. Juss.)
patch;

*normally-distributed continuous variables are expressed as mean + standard
deviation, and differences amongst groups were determined using ANOVA;

p < 0.05 vs. baseline

rebounded to the baseline level. In contrast, the total PSQI
scores for the combined therapy group, the Chinese mas-
sage (tuina) group, and the TRP group were significantly
reduced on day 14, relative to the respective baseline levels
(p < 0.05). These findings suggest that therapeutic efficacy
in the control group was significantly attenuated on day
14, while the other three groups sustained their levels of
efficacy, as shown in Table 4.

Multifactorial logistic analysis of the total PSQI
scores of the four groups after treatment

As depicted in Table 5, after adjusting for gender, age, eth-
nicity, body mass index, history of previous diseases, and

cardiac function indices, multifactorial analysis revealed
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Table 5. Multifactorial logistic analysis of the comparison of Pittsburgh
Sleep Quality Index Scale total scores after treatment among patients
in the four groups*

Group | B | SE [waldy| p | OR | 95%cC
Day 7 of treatment

fﬁ:;;;am” 1523 | 0.364 | 17.509 | <0.001 | 0.218 | 0.107-0.445
Tuina 0542 | 0.756 | 0515 | 0473 | 1.720 | 0.391-7.567
TRP 0212 ] 0652 | 0.106 | 0.745 | 1.237 | 0.344-4.442
Control — — — — — —
Day 14 of treatment

tcrf’e”:a?)';a“o” 2236 0.457 | 23.909 | < 0.001 | 0.107 | 0.044-0.262
Tuina -4.233] 0.791 | 28.656 | <0.001 | 0.015 | 0.003-0.068
TRP 5306| 1.121 | 22.411 | <0.001 | 0.005 | 0.001-0.045
Control — — — — — —

TRP - Tetradium ruticarpum (A. Juss.) patch;

*multifactorial logistic regression was adjusted for gender, age, ethnicity, body
mass index, past medical history, and cardiac function indicators

that the combined treatment group had significantly lower
total PSQI scores than the control group on day 7 of treat-
ment (p < 0.05). In contrast, the tuina and TRP groups
did not exhibit statistically significant differences in total
PSQI scores, when compared to control group (p > 0.05).
These findings suggest that the combined treatment group
outperformed, while the tuina and TRP groups showed
comparable efficacy to the control group. Furthermore,
multifactorial analysis indicated that on day 14 of treat-
ment, the PSQI total scores were significantly lower in the
combination therapy group, the tuina group, and the TRP
group than in the control group (p < 0.05). These findings,
in addition to the preceding results, suggest that sleep im-
provement efficacy remained satisfactory in the combined
treatment group, the Tuina group, and the TRP group at
day 14. In contrast, therapeutic efficacy was markedly de-
creased in the control group.

Side effects of the four groups after treatment

During the treatment period of all subjects, only one pa-
tient in the TRP group developed a mild rash, while two
patients in the control group were accompanied by drowsi-
ness and one patient developed dizziness. Patients in the
combination therapy group and the tuina group did not
experience any adverse effects.

DISCUSSION

CHE, a prevalent disease in the elderly population, is a
common cardiac insufficiency condition due to several
factors such as coronary artery disease, arrhythmia, and
heart valve disease [3]. Although insomnia is not a symp-
tom of CHE it may be a resultant condition which further

exacerbates the physiological and psychological states of

CHF patients. This negative impact on CHF treatment and
quality of life of patients underscores the need for effec-
tive treatment for insomnia. Modern medications such as
eszopiclone and zolpidem offer reliable sedative effects.
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However, these drugs are associated with risks such as
respiratory depression, particularly in CHF patients, in
addition to the likelihood of increased drug resistance after
long-term use [14]. In contrast, TCM offers benefits in the
treatment of insomnia due to its unique properties [15].

The present study has demonstrated that the combined
use of Chinese massage (tuina) and TCM-based relaxation
practices (TRP) significantly mitigated insomnia, when
compared to eszopiclone. Furthermore, with extended
regular use, tuina and TRP, individually and in combina-
tion, maintained their effectiveness, unlike eszopiclone,
which showed waning response over time. These findings
are consistent with published data, an indication of the
potential benefits of TCM in the management of insomnia
in CHF patients [5-8].

Advancements in contemporary medicine have resulted
in the extraction of evodiamine, the bioactive constituent
of TRP. Subsequent research revealed its diverse biological
potential: it was shown to effectively mitigate inflamma-
tion, malignant tumors, metabolic disorders, and cognitive
impairments, and some preliminary data on the underly-
ing molecular mechanisms are also available [16, 17, 18].
However, the specific mechanism behind anti-insomnia
effect of the TRP was unknown, thereby highlighting an
area of focus in future basic medical investigations. It has
been reported that dehydroevodiamine and hortiamine,
extracts from TRP, are able to potentially inhibit potas-
sium channels in the myocardium in cellular and animal
experiments, resulting in altered excitatory processes in the
myocardium, which induces severe arrhythmias includ-
ing tip-twisting ventricular tachycardia and ventricular
fibrillation [19]. In contrast, another study showed that
rutaecarpine (another TRP extract) is a promising car-
diovascular protective alkaloid [20]. In the present study,
only one patient was found to have a mild rash with the
application of TRP and no patients with arrhythmia or
blood pressure abnormalities were noted. The appearance
of the rash may be related to the topical application of TRP,
which also resulted in a very low intake of dehydroevodi-
amine and hortiamine, which avoided cardiac arrhythmia.
The safety of the topical application of TRP has also been
supported by another clinical study [21].

Chinese massage (Tuina), an integral part of external
treatments in TCM, employs a plethora of techniques on
various human acupoints to facilitate meridian flow and
enhance internal organ functions, thereby aiding the treat-
ment of diseases [22]. Tuina exhibits a broader spectrum
of application, when compared to TR, which accounts
for its benefits in diverse conditions affecting the motor,
respiratory, neurological, digestive, and urinary systems
[23]. This study not only confirmed the therapeutic effect
of Tuina in insomnia, but also underscored the enhanced
efficacy of combining Tuina with TRP in the management
of insomnia. Furthermore, the research team exploited
the application of tuina and TRP to abdominal acupunc-
ture points and meridians associated with gastrointestinal
function post-surgery [24, 25]. Thus, these findings may
potentially expand the clinical application of combined
therapy involving tuina and TRP.
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Limitations of the study

A major limitation of this study is its small sample size,
primarily due to limitations such as a lack of funding. A
small sample size can potentially affect the statistical reli-
ability as well as the robustness of the conclusions, but
these findings provide a valuable basis for further, more
extensive studies. Therefore, it is recommended that future
studies use larger sample sizes and long-term follow-up to
validate these findings.
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EdukacHocT KombuHoBaHe ynotpebe dnacrepa Tetradium ruticarpum (A. Juss.)
U KMHECKe mMacae (TyuHa) 3a neyerbe HecaHULe KoA CTapujux bonecHuKa ca

XPOHMYHOM CPYAHOM UHCYPULMjeHLMjoM
Mejnu Naj, NngaH Llo, Junrjunr Jby, Menrcy Joy, CjaohyHr TeHr

BonHnua TpaguumoHanHe KuHecke MeanuHe KuHeckor meguumHckor yHBep3uTteTa LiehaHr y Beyoyy, Onerbetbe 3a Kapguonorujy,

BeHyoy, KuHa

CAXETAK

YBog/Lwm Livsb papa 610 je aa ce npoueHn eprkacHoCT dpna-
cTtepa Tetradium ruticarpum (A. Juss.) (TPI) kKapa ce KopucTu
y KOMOUHALMjy ca KNHECKOM MacaoM (TynHa) 3a neverbe
HecaHuLie KOf CTapujux 60ecHnKa ca XpPOHUYHOM CPUYaHOM
NHCybMLMjeHLmjoMm.

Metope KoxopTa of 320 cTapumjux 60necHviKa ca XpOHUYHOM
CpyaHOM NHCYGULIMjEHLNjOM 1 KOMOPOUAHOM HECAHWLIOM KOjU
cy 6unu Ha neyemry y 6onHULM BeHiioy, npuapyeHoj 60nHK-
Uy YHuBep3uTeTa LlehaHr y okBupy YH1Bep3uTeTa TpaguLm-
OHaJIHe KMHeCKe meanLmHe, og jaHyapa 2019. go jyna 2022.
rofvHe, buna je ynucaHa v noAesbeHa y YeTripu jefHake rpyrne
(80 6onecHuKa y cBakoj rpynu). KoHTponHa rpyna je npyumumna
cTaHAapaHy GapMaKomoLLKy MHTEPBEHLM]Y Ca €C30MMKIOHOM.
BbonecHuym y rpynu TP npumanu cy camo TPT, BoK cy oHn y
rpynv TyvHa nprmany camo Tepanujy TynHa. bonecHuymma y
rpynu KOMObrHOBaHoOr TpeTMaHa aate cy v TPT 1 TymHa Tepa-
nuje. CBu TpeTMaHu cy Tpajanu 14 gaHa. KeanuteT cnaBarba
je npouereH Ha NoyeTky, a 3aTm ceamor 1 14. gaHa nocne

DOI: https://doi.org/10.2298/SARH240103068L

TpeTmaHa Kopuwwherbem MUTcOypLUKe cKane MHAeKCa KBannTeTa
cHa (MCKQ).

PesynrtaTtu buno je 3HauajHOr cMatberba YKynHUX pesysTaTta
MCKCy cBuM rpynama ceAmor AaHa, y O4HOCY Ha MOYeTHY n-
Hujy (p < 0,05). laHa 14, KOMOMHOBaHU TPeTMaH, TyrnHa 1 TP
rpyne nokasasne Cy 3Ha4yajHo CMatbeHe yKynHe pesyntare [CKC
Y OHOCY Ha MoYeTHe BPeAHOCTH, 10K je MPeOoKpeT OBOr TpeHAa
npumeheH y KOHTPONHOj rpynu (p < 0,05). Fpyna KoMGUHoBaHor
TpeTMaHa nmana je HajHuxe ykynHe pesyntate [NCKC n cegmor
n 14. paHa.

3aksbyyak KombriHoBaHa ynotpeba tymHa u TPIM-a moxe 6uTn
edmKacHa y ybnaxaBatby HecaHuLe Kof CTapujix 6onecH1Ka ca
XPOHMYHOM CPYaHOM MHCYdurLmMjeHLmjom. To je pe3ynTupano
[0C/IeqHOM 1 TpajHOM edrKacHOLWRY, YMe je CMarbeHa Bepo-
BaTHoNa pe3ucTeHuuje Ha neKoBe.

KmbyuHe peun: KnHecka Macaxa (TyvHa); pnactep Tetradium

ruticarpum (A. Juss.); XpoOHWYHa cpYaHa UHCYybMLMjeHUwja; He-
caHuua
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Erectile dysfunction in ankylosing spondylitis
— associations with disease-related parameters
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SUMMARY

Introduction/Objective Patients with ankylosing spondylitis (AS) often experience chronic
musculoskeletal pain, fatigue, and stiffness, which may contribute to psychological distress and sexual
dysfunction. This study aims to assess prevalence of erectile dysfunction (ED) in patients with AS and
identify potential associations between clinical parameters related to AS with the presence of ED.
Methods Forty consecutive male patients with AS (mean age 42.8 + 8.9 years) and 60 healthy men (mean
age 38.9 + 10.9 years) were included. All subjects filled out the International Index of Erectile Function
(IIEF) questionnaire, as well as the Beck Anxiety Inventory (BAI) and the Beck Depression Inventory (BDI).
In patients with AS disease activity was evaluated using the Ankylosing Spondylitis Disease Activity Score
(ASDAS) and the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), functionality using the
Bath Ankylosing Spondylitis Functional Index (BASFI), and quality of life using the Ankylosing Spondylitis
Quality of Life (ASQoL) questionnaire.

Results ED was significantly more frequent in patients with AS compared to controls (52.5%: 25%,
p = 0.049). AS patients with ED had more severe symptoms of depression, than AS patients without ED
(p =0.034). According to ASQoL scores, patients with AS and ED had a worse quality of life, compared to
patients with AS without ED (p = 0.022). The increase in one unit of ASQoL increased the odds of having
ED for 17.5% (p = 0.035).

Conclusion ASQol score, as a measure of quality of life, was the only independently associated parameter

with the presence of ED. It is necessary to raise awareness of ED in patients with AS.
Keywords: ankylosing spondylitis; erectile dysfunction; ASQoL; depression; IIEF

INTRODUCTION

Ankylosing spondylitis (AS) is a chronic, in-
flammatory, autoimmune disease that domi-
nantly affects younger men [1]. AS belongs
to the group of spondyloarthropathies (SpA).
Prevalence of the disease is believed to be 0.1-
1.4% [2]. There is a strong association between
human leukocyte antigen (HLA) B27 and AS.
The onset of the disease is insidious and usu-
ally presented with bilateral sacroiliitis and in-
flammatory lower back pain (BP) (improved by
exercise and not relieved by rest). Progressively,
inflammation and ankylosis of the axial joints
may result in dorsal kyphosis. Patients with AS
may also have enthesitis (inflammation of in-
sertions of tendons and ligaments to the bone
and an asymmetrical oligoarthritis (especially
on lower extremities). Extra-articular mani-
festations of AS include iridocyclitis, inflam-
matory bowel disease, and psoriasis [3]. The
Assessment of SpondyloArthritis International
Society (ASAS) criteria are widely used for the
classification of AS. When a patient with at least
three months of BP and age less than 45 years at
disease onset has verified sacroiliitis on X-ray
or MRI, one of the following criteria is neces-
sary for classifying the patient as having axial
spondylarthritis: inflammatory BP, arthritis,

enthesitis, uveitis, dactylitis, psoriasis, inflam-
matory bowel disease, good response to non-
steroidal anti-inflammatory drugs (NSAID),
family history for SpA, HLA-B27, or elevated
C-reactive protein (CRP). Additionally, if pa-
tient is HLA-B27-positive and has not verified
sacroiliitis on X-ray or MRI, it is necessary to
have two of the features listed above in order
to be classified as AxSpA (non-radiographic
AS) [4]. Management of AS includes combina-
tion of non-pharmacological and pharmaco-
logical treatment. The non-pharmacological
treatment includes physical therapy, regular
exercises, education and lifestyle modifica-
tion. Pharmacological treatment of AS with
axial predominance includes NSAID, biologic
agents such as tumor necrosis factor-alpha
(anti-TNFa) inhibitors and anti-interleukin
17a (anti-IL17a) antibodies and recently added
Janus kinase inhibitors (JAKi). When patient
has peripheral joints affected sulfasalazine,
methotrexate and leflunomide may be used [1].

Patients with AS often experience muscu-
loskeletal pain, fatigue, stiffness, and low self-
confidence. The chronicity of the disease may
lead to psychological disturbances as well as
sexual dysfunction. Beside the effort to com-
bat AS by treating physical symptoms of the
disease, it is important not to overlook other
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associated conditions, like depression, anxiety, or erectile
dysfunction (ED) [5]. ED is a sexual dysfunction charac-
terized by the inability to develop or maintain an erection
of the penis sufficient for satisfactory sexual performance.
It has a negative impact on both the patient’s quality of life
(QoL) and his relation with the sexual partner [6].

Some studies have shown that the prevalence of ED
is higher among male patients with AS than in healthy
males [7, 8]. According to the literature, morning stiffness,
disease activity, and depression are associated with ED [9].
However, some studies did not find a clear association be-
tween AS and ED [10]. There are laboratory and imaging-
based methods used for assessment of ED. Nevertheless,
self-reported questionnaires are important tools in diag-
nosing and classifying ED in the clinical practice. The aim
of this study was to determine prevalence of ED in patients
with AS and to find potential association between clinical
parameters related to AS and the presence of ED.

METHODS

This observational cross-sectional study was approved by
the institutional Ethics Committee. The study included 40
consecutive male patients with AS (mean age 42.8 + 8.9
years) and 60 healthy men (mean age 38.9 + 10.9 years),
who signed inform consent to participate in the study.
Patients with the AS were recruited during their regu-
lar visit at the hospital. They were matched with healthy
controls by age, education, and socioeconomic status.
Excluding criteria were previous pelvic radiation or surger-
ies of the pelvis, penile deformities, as well as unregulated
cardiovascular and endocrine diseases such as hyperten-
sion and diabetes mellitus.

All of the subjects enrolled in the study filled out the
International Index of Erectile Function (IIEF-15), the
BecK’s Anxiety Inventory (BAI) and the Beck’s Depression
Inventory (BDI) questionnaires. IIEF-15 is a multidimen-
sional self-assessment questionnaire with 15 questions,
divided into five domains of sexual function (erectile and
orgasmic functions, sexual desire, satisfaction with inter-
course, and overall sexual satisfaction). There are six ques-
tions in the domain related to erectile function [11]. The
answers were scored 0-5. IIEF score 0-10 is categorized as
severe ED, 11-16 as moderate, 17-21 as mild to moderate,
and 22-25 as mild ED. Subjects with IIEF score above 25
are considered as having normal erectile function. BDI is
a useful tool for the assessment of depressive symptoms in
everyday practice. The inventory consists of 21 questions.
Answers to each question are scored 0-3, with the overall
score ranging 0-63. The cut-off value for clinically signifi-
cant symptoms of depression is 17. BAI is self-reported
questionnaire with 21 questions related to anxiety symp-
toms. The answers are scored on a four-point scale from
0 (not at all) to 4 (severely). Total BAI scores are classified
as follows: minimal anxiety (0-7), mild anxiety (8-15),
moderate anxiety (16-25), and severe anxiety (30-63) [12].

Disease activity was evaluated using the Ankylosing
Spondylitis Disease Activity Score (ASDAS). This score
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includes patient estimation of morning stiffness, BP, global
disease activity, number of swollen and painful joints, as
well as biohumoral markers of inflammation [CRP or
erythrocyte sedimentation rate (ESR)]. The three cut-offs
for staging the activity of the AS were the following: < 1.3
between “inactive disease” and “low disease activity;,” < 2.1
between “low to moderate disease activity” and “high dis-
ease activity; and >

3.5 between “high disease activity” and “very high
disease activity” [13]. In addition, patients answered six
questions for calculating Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI). These questions were
related to major symptoms of the AS: fatigue, spinal pain,
arthralgia or arthritis, enthesitis, morning stiffness dura-
tion and morning stiffness severity. Scores of 4 and greater
suggested active disease [14]. To assess the functional sta-
tus of the AS patients, the Bath Ankylosing Spondylitis
Functional Index (BASFI) questionnaire was used. The
BASFI score ranges 0-10 points. Higher score indicates a
higher degree of functional limitations [15]. Ankylosing
Spondylitis QoL (ASQoL) is disease-specific questionnaire
used to evaluate QoL in patients with AS. It consists of
18 questions with dichotomous answers (yes or no). The
questionnaire is related to the impact of disease on sleep,
mood, motivation, coping, activities of daily living, inde-
pendence, relationships, and social life with a total score
of 0-18. Lower ASQoL scores represent a better QoL [16].
Numerical rating scale (NRS) was used for the assessment
of BP and BP at night (BP night). The 11-point numeric
scale ranges from 0, representing one extreme of the pain
(i.e. no pain), to 10, representing the other extreme of the
pain (i.e. pain as bad as you can imagine or the worst pain
imaginable) [17]. Other relevant clinical and demographic
data (duration of the disease, CRP, medication) about the
patients with the AS were obtained from medical records.

IBM SPSS Statistics for Windows, Version 23.0 (IBM
Corp., Armonk, NY, USA) was used for statistical analysis.
Categorical variables were presented as numbers or per-
centages and compared using x* test. Continuous variables
were expressed as mean with the standard deviation and
depending on the normality of the distribution, indepen-
dent t-test or Mann-Whitney test was performed. The uni-
variate and multiple logistic regression model were used to
predict statistically significant and independent parameters
of the AS associated with the presence of the ED. Values
p < 0.05 where considered to be statistically significant.

RESULTS

This study included 40 male patients with AS and 60
healthy males in the control group. The age of the patients
with AS varied 21-64 years and 18-68 years in the control
group. There was no statistically significant difference in
the mean age between these two observed groups (Table
1). ED of any degree was significantly more present in pa-
tients with AS (21/40, 52.5%) comparing with the control
group (15/60, 25%) (p = 0.049). The mean value of IIEF
score in the group with AS was significantly lower than in

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):475-480



Erectile dysfunction in ankylosing spondylitis — associations with disease-related parameters

the control group (p = 0.035). BAI and BDI scores were
higher in the group with the AS but without statistical

Table 3. Erectile dysfunction vs. without erectile dysfunction in pa-
tients with ankylosing spondylitis

significance. The mean duration of the disease was 10 £ 7.5 | parameters AS with ED AS without ED 5
. . . (n=21) (n=19)
years. Anti-TNFa antibodies were used as part of the treat-
ment in 77.5% of the patients with AS (Table 1). Age (years) 42892 42.7%9 0-980
IIEF score 16.1 £ 8.2 29113 0
Table 1. Clinical and demographic data on patients with ankylosing BAI 1424156 6+5.9 0.117
spondylitis and healthy controls BDI 10+8.1 5+57 0.034
As Control Duration of the 921469 109+82 0.714
Parametrs (n=40,100%) | (n=60,100%) | P disease (years) e o= '
Age (years) 428+89 389+10.9 | 0.065 CRP (mg/l) 74+12 6.1+83 0.714
ED 21 (52.5%) 15 (25%) 0.049 ASDAS 24+1.2 21117 0.578
IIEF 223+89 257+75 0.035 BASDAI 3.1+2 33+22 0.763
IIEF grade 0.016 BASFI 3.8+23 3+2 0.286
none 19 (47.5%) 45 (75%) ASQoL 77454 4442 0.022
mild 13(325%) | 10(16.7%) BP 41+275 35426 0470
moderate 3(7.5%) 0(0%) BP night 37+28 32428 0576
12.59 .39
severe 5 (12.5%) > (8.3%) anti-TNFa 16 (76.2%) 15 (78.9%) 1
BAI 103+125 9-2+10.1 ! AS - ankylosing spondylitis; ED - erectile dysfunction; IIEF - International
BDI 76+74 6+6.1 0.289 Index of Erectile Function; BAI - Beck Anxiety Inventory; BDI - Beck
Duration of the disease Depression Inventory; CRP - C-reactive protein; ASDAS - Ankylosing
10£7.5 - NA Spondylitis Disease Activity Score; BASDAI - Bath Ankylosing Spondylitis
(years) Disease Activity Index; BASFI — Bath Ankylosing Spondylitis Functional Index;
CRP (mg/L) 6.8+10.3 - NA ASQol - Ankylosing Spondylitis Quality of Life; BP — back pain; TNFa - tumor
ASDAS 226+12 _ NA necrosis factor alpha
BASDAI 3242 R NA Table 4. Correlation of the clinical and demographic data of patients
with the ankylosing spondylitis and erectile dysfunction with the
BASFI 343+22 - NA International Index of Erectile Function
ASQoL 59+52 - NA P
Parameters b5 SIS P
BP 3.8+27 - NA (n =40, 100%)
BP night 3.5+27 - NA Age (years) 42.8+89 -0.47 0.773
anti-TNFa 31 (77.5%) - NA
BAI 103£126 0324 | 0.042
AS - ankylosing spondylitis; ED - erectile dysfunction; IIEF - International In- (0-54, med = 6)
dex of Erectile Function; BAI - Beck Anxiety Inventory; BDI - Beck Depression BDI 7.6 + 7.4 (0-30, med = 6) -0.430 0.006
Inventory; CRP - C reactive protein; ASDAS - Ankylosing Spondylitis Disease -
Activity Score; BASDAI - Bath Ankxlosing S.pondylitis Disease Activity In'dex; Dburatlon of the 10+£75 0.061 0.707
BASFI - Bath Ankylosing Spondylitis Functional Index; ASQoL - Ankylosing disease (years)
Spondylitis Quality of Life; BP — back pain; TNFa - tumor necrosis factor alpha CRP 6.8+10.3 -0.035 0.832
Table 2. Erectile dysfunction in patients with ankylosing spondylitis ASDAS 226+1.2 -0.132 0416
and control group with erectile dysfunction BASDAI 32+2 -0.008 0.961
AS Control BASFI 343+22 -0.310 0.051
Parameters (n=21,100%) | (n=15,100%) P ASQol 59452 0428 | 0.006
Age (years) 428+9.2 394+11.9 0.338 BP 38+27 -0.124 0.447
IIEF score 16.1+8.2 16.4+10.3 0.357 BP night 35+27 -0.160 0.323
IIEF grade 0.292 AS - ankylosing spondylitis; ED - erectile dysfunction; BAI - Beck Anxiety
. 0 o Inventory; BDI - Beck Depression Inventory; ASDAS - Ankylosing Spondylitis
mild 13 (61.9%) 10 (66.7%) Disease Activity Score; BASDAI - Bath Ankylosing Spondylitis Disease Activity
moderate 3(14.3%) 0 (0%) Index; BASFI - Bath Ankylosing Spondylitis Functional Index; ASQoL -
severe 5(23.8%) 5(33.3%) Ankylosing Spondylitis Quality of Life; BP — back pain
BAI 142+ 156 179+ 14.2 0.119 Table 5. Univariat d multivariate loqisti . ¢ lated
able 5. Univariate and multivariate logistic regression of correlate
BOI 10481 11.9+6 0327 parameters of ankylosing spondylitis and erectile dysfunction

AS - ankylosing spondylitis; ED - erectile dysfunction; IIEF — International
Index of Erectile Function; BAI - Beck Anxiety Inventory; BDI - Beck
Depression Inventory

The mean age of group with AS and ED was 42.8 +9.2
years and 39.4 + 11.9 years in the control group with ED.
There was no significant difference in IIEF scores between
these groups. BAI and BDI scores were higher in the con-
trol group, with no statistical significance (Table 2).

Patients with AS were divided into two groups based on
the presence of ED and comparisons were made between
those groups. There was no statistically significant differ-
ence in terms of age and duration of the disease among the
groups (Table 3). According to the BDI, the group with AS
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Parameters B Wald p ‘ B (exp)
Univariate

ASQoL 0.161 4.437 0.035 1.175
BAI 0.073 3.370 0.066 1.076
BDI 0.113 3.869 0.049 1.120
Multivariate

ASQoL 0.161 4.437 0.035 1.175

ASQolL - Ankylosing spondylitis quality of life; BAI - Beck Anxiety Inventory;
BDI - Beck Depression Inventory
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and ED was likely to be more depressed than the group
with AS without ED (p = 0.034). The same observation
was made about anxiety symptoms and BAI in the groups
with and without ED in patients with AS, but this observa-
tion was not statistically significant. Parameters reflecting
disease activity (ASDAS, BASDAI, CRP), patient function-
ality (BASFI), as well as values of the NRS for BP and BP
night were higher in the patients with AS and ED (Table 3).
However, these findings were not statistically significant.
The QoL of the group with AS and ED seemed worse than
the QoL of the group with AS and without ED according
to ASQoL scores (p = 0.022) (Table 3). The biologics were
used in 76.2% of patients with AS and ED and in 78.9%
of patients with AS and without ED, respectively (p = 1).

The scores for anxiety and depression assessment
(BAI, BDI) as well as score for quality of life (ASQoL)
showed negative correlation with the IIEF score (Table 4).
Univariate logistic regression showed that BDI and ASQoL
scores were associated with the presence of ED in patients
with AS. However, in multivariate logistic regression analy-
sis only ASQoL sustained itself as independent parameter
associated with the presence in patients with AS (Table
5). The increase in one unit of ASQoL score increased the
odds of having ED by 17.5% (p = 0.035).

DISCUSSION

This study found that more than half of included patients
with AS had some grade of ED (52.5%). The inflammation
as underlying pathological mechanism in AS may contrib-
ute to the atherosclerosis, which is strongly associated with
the risk of ED [18]. In addition, there were studies about
the role of high levels of proinflammatory cytokine TNFa
in the upregulation of phosphodiesterase type 5, which re-
sulted in decreased levels of pro-erectile mediators and po-
tential onset of ED [19, 20]. However, most of the patients
with AS and ED in this study were treated with anti-TNFa
therapy implicating the possible significance of other risk
factors for the development of ED. The mean CRP levels
were higher in the group of patients with AS and ED, but
without significant difference. Although the CRP and ESR
are serological markers widely used to estimate the degree
of inflammation, it is hard to judge inflammation over us-
ing them in spondyloarthropathies [21]. The inflammatory
process could disturb the balance of male sexual hormones
and perhaps could lead to the low testosterone level that
could possibly lead to ED. In one study on 35 patients with
AS and 104 healthy controls, Nisihara et al. [22] showed no
difference in free and bioavailable testosterone in patients
with AS comparing to healthy controls.

The chronic inflammation as well as anatomical and
physiologic impairments in patients with AS have great
impact on QoL. In our study, there was no statistically
significant difference between parameters related to dis-
ease activity (ASDAS, BASDAI) and functionality (BASFI)
among patients with and without ED. Despite that, mean
ASDAS and BASFI scores were higher in the group with
ED. The negative correlation between BASDAI and BASFI

‘ DOI: https://doi.org/10.2298/SARH240306063L
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with the IIEF score was found in the meta-analysis of 39
studies [23]. However, Pirildar et al. [24] reported that only
morning stiffness is associated with the ED. In our study,
patients with AS and ED had higher scores on NRS for
BP as well as for BP night than patients without ED. The
patients with AS may have limited mobility of the inter-
vertebral joints of the lower back and combined with BP
could experience discomfort during the sexual intercourse,
which may contribute to ED.

The age of the patients and the duration of the disease
were similar among groups with and without ED. Santana
et al. [21], as well as several other authors, did not find
correlation between the age of patients and the duration
of the disease with ED [25]. However, Dhakad et al. [26] in
their study reported that the patients with AS and ED had a
longer duration of the disease comparing to those without
ED. Also, in the same study, the older age was a risk factor
for ED. Even though our study had not reported the as-
sociation between the age of the patients with AS and ED,
knowing that the AS is the disease of the predominantly
younger males, the impact of the age on the ED may be
neglected.

The anxiety and depression were shown to be associated
with ED. Chronic inflammation, pain, fatigue, and stiffness
contribute to the onset of these conditions. Furthermore,
disabilities and deformities in patients with AS may lead to
state of being handicapped. Altogether, psychogenic status
of patients with AS could be altered and lead to the onset
of ED [25]. BAI BDI, and ASQoL scores showed negative
correlation with IIEF score in our study, which was also
shown in the study by Santana et al. [21]. That study re-
ported that problems with emotional health were present
in 20% of patients with AS. One study which included 117
patients with AS and mean duration of the disease of 10
years showed that the symptoms of clinical depression were
present in 49.5% [27]. The mean BDI and ASQoL scores
in our study in patients with AS and ED were higher than
in the group without ED. The symptoms of depression
might be associated with the sexual dysfunction due to
low QoL patients reported. However, in our study, BDI
did not sustain itself as statistically independent parameter
associated with ED.

While the previous parameters about disease activity
(ASDAS, BASDALI) and functionality (BASFI) provide im-
portant information about the degree of disabilities and
impairment experienced by patients, they do not inform
us clearly about the impact of the condition on QoL [28].
ASQoL is made to concern the impact of the disease from
the patient’s perspective (rather than a clinical one) [29].
Sexual function is recognized as an important part of QoL.
In our study, ASQoL was shown to be the independent pa-
rameter associated with the presence of ED. Patients with
AS and ED had reported lower QoL than patients without
ED. Similar results in ASQoL in patients with AS and ED
were reported by Erdem et al. [25]. Van der Meer et al.
[30] showed that the presence of extra-articular manifes-
tations is associated with poorer QoL and reduced spinal
mobility. Our results suggested that patients with ASQoL
score of five or more points should be encouraged to talk
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about this segment of life because the odds of having ED
are higher than 50%.

The study lacked data on lipid status and history of
smoking of the patients and healthy controls.

CONCLUSION

In our study, the prevalence of ED in patients with AS
was higher than in the healthy controls, as reported in
the literature. It is well known that patients with chronic
rheumatic inflammatory diseases have more chance of de-
veloping ED, but the direct connection between AS and ED
is still being researched. Rheumatologists should be aware
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MapameTpu 601€CTM NOBE3aHU Ca ePEKTUNIHOM AUCDYHKLMjoM Kog 6onecHMKa ca

aHKuno3upajyhum cnonguantucom

Cperko Jlykosuh', HnHa Tomoruh', JosaHa hyphesuh', Onusepa CrankoBuh', bpaHko bapah'? Mpegpar Octojuh'2

"MHcTuTyT 33 peymatonorujy, beorpag, Cpbuja;
2YHnusep3utet y beorpapy, MeguunHcku dakyntert, beorpag, Cpbuja

CAXETAK

YBoa/LUum BonecHuuy ca aHkmMnosmpajyhum cnoHaunutmcom
(AC) yecTo MMajy yKOUEeHOCT 1 6onoBe y MALLMAHO-CKeNeTHOM
cuctemy, WTo je npaheHo XpoHUYHMM ymopom. OBe Terobe
[OMPUHOCE HAaCTaHKY MCUXONOLWKNX CMETHM N CeKCyanHe
anchyHKumje.

Linmb oBe cTyamje 610 je fa cnuTa yuectanoct epeKTUIHe Anc-
odyHkumje (EL) kop obonenux op AC 1 ga ugeHTuduKyje moryhy
NoBEe3aHOCT KIMHNYKMX MapameTapa Koju ce ogHoce Ha AC ca
npucyctsom E[.

MeTope Y ctyaujy je 6uno ykibyueHo 40 myluKapata obonenmx
op AC (npoceyHe ctapocTtu 42,8 + 8,9 roanHa) n 60 3gpaBux
MyLiKapaua (npoceyHe ctapoctu 38,9 + 10,9 rognHa). Ceu
yyecHUUM CTyaunje cy nomyHuan IHTepHaunoHanHn ynuTHUK
3a npoLeHy epekTunHe dyHKuUMje, bekoBy ckany 3a npoueHy
aHKCMo3HOCTU 1 beKkoBy cKay 3a MpoLieHy AenpecrBHOCTM. 3a
npoueHy akTuBHocTy AC Kog 06onenux KopuwheHu cy ckopo-
BU ASDAS 1 BASDAI. ®yHKumjcka cnocobHOCT je npoLietrBaHa

DOI: https://doi.org/10.2298/SARH240306063L

ynotpe6om nHaekca BASFI, oK je KBanuTeT XMBOTa €BaympaH
ynotpe6om ynutHuka ASQoL.

Pesyntatm E[] je 3HauajHO BULLe npucyTHa Kog ob6onenmx op AC
y nopeherby ca KOHTPosIHOM rpynom (52,5%: 25%, p = 0,049).
BonecHnum ca AC n E[] nmajy 036vsbHYje cumnTomMe fenpecus-
HOCTW Y ofHoCy Ha 6onecHuke ca AC koju Hemajy E[] (p = 0,034).
Mpema ckopy ASQoL, o6onenu og AC ca E[l umajy nowumju KBa-
nnTeT XMBoTa y nopehety ca obonenvm og AC Koju Hemajy
E[l (p = 0,022). NMopacT ckopa ASQoL 3a jeAMHNYHY BpeLHOCT
nosehasa LwaHcy 3a npucyctso E[l 3a 17,5% (p = 0,035).
3akmyyvak Ckop ASQoL, Kao Mmepa npoLieHe KBanuTeTa X1BoTa
obonennx of AC, Mokasao ce Kao jefH/ napameTap Koju je
He3aBVCHO MoBe3aH ca npucycteom E[l. MoTtpebHo je noguhn
cBecT o npucycTey EJl kog o6onenux og AC.

KmbyuHe peun: aHknno3upajyhn cnoHaynuTuc; epektTuiHa
AnchyHKUMja; YNIUTHUK O KBANWTETY K1BOTa bonecHyKa ca aH-
Kunosvpajyhum cnoHgunutucom (ASQol); nenpecuja; VHTep-
HaLMOHaNHM YNUTHUK 3a NpoLeHy epekTunHe dyHkuuje (IIEF)
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Functional results of patients with ankle
syndesmosis injuries treated with the dynamic
fixation (the syndesmosis TightRope® suture button)
compared to the rigid fixation

Filip Maljkovi¢!, Nemanja Slavkovi¢'?, Zelimir Jovanovi¢!, Nemanja Jovanovic',
Vedrana Pavlovi¢?, Branislav Krivokapic¢'>

'Banjica Institute for Orthopedic Surgery, Belgrade, Serbia;
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SUMMARY

Introduction/Objective Sprains account for 85% of all ankle injuries. Syndesmosis injuries occur in 1-18%
of patients with ankle sprains and are more common in contact sports involving forced foot dorsiflexion.
Methods In our study, we compared 30 patients treated with dynamic fixation for acute syndesmotic
injury with patients treated with rigid fixation. The criteria for comparison were: American Orthopedic
Foot and Ankle Society (AOFAS) Ankle Hindfoot Scale, visual analogue scale (VAS), EuroQol five-dimension
questionnaire (EQ-5D), range of motion, complications and reoperations.

Results The mean AOFAS score for patients treated with rigid fixation was 88.6, while the mean score for
patients treated with dynamic fixation was 91.6. The mean VAS score for rigid fixation was 83.5, while it
was 85.8 for dynamic fixation. Infection as a complication of rigid fixation was present in two patients
(11.8%), while it was absent in the dynamic fixation group. The need for implant removal occurred in
two patients treated with rigid fixation (11.8%) and in one patient treated with dynamic fixation (7.7%).
Conclusion Based on our results and the results reported by other authors, we prove that there is a lower
incidence of problems related to implants and the need for the implant removal with dynamic fixation,
based on the results of AOFAS score, we notice better and faster recovery with dynamic fixation as well.
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INTRODUCTION

The talocrural joint is the supporting joint con-
sisting of the articular surfaces of the distal tibia
and fibula as well as the talus in its superior,
medial and lateral aspects. The morphology of
these surfaces forms a hinge-type synovial joint
with one axis of movement (bimalleolar axis)
which enables dorsiflexion and plantar flexion
of the foot in the sagittal plane. The normal
range of motion of plantar flexion is 23-56°
and of dorsiflexion 11-33° [1]. Passive ankle
stability depends on joint surface contour, joint
capsule, collateral ligament and retinaculum in-
tegrity. Muscles provide dynamic stability of the
ankle. Based on the functional relationship with
the rest of the body, it is not surprising that an-
kle injuries are among the most common ones.
Sprains account for 85% of all ankle injuries [2,
3]. Syndesmosis injuries occur in 1-18% of pa-
tients with ankle sprains and are more common
in contact sports involving forced foot dorsi-
flexion [4]. Also, these injuries are associated
with 23% of all ankle fractures [5].
Syndesmotic ligaments (talofibular liga-
ments) are composed of three separate parts.
The anterior talofibular ligament is the weakest
of all synesmotic ligaments and is the first to
be injured when the fibula rotates around its

longitudinal axis [6]. It consists of three parts,
the upper which is the shortest, the medial
which is the strongest and the lower which is
the longest and thinnest. The posterior talo-
fibular ligament is a strong, compact ligament
whose lower edge literally forms the labrum for
the lateral ridge of the trochlea of the talus. And
the interosseous tibiofibular ligament, which
consists of a network of pyramidal fibers com-
posed of fibrous and adipose tissue [7].

The aim of this study is to present the func-
tional outcome of patients with ankle syndes-
mosis injury treated with rigid or Tigh-rope
tixation.

METHODS

In our study, we had 30 patients, of whom 18
were women and 12 men. The patients we in-
cluded in the study were physically active and
recreationally engaged in sports. The diagnosis
of syndesmosis injury was made on the basis
of clinical examination, X-ray and NMR. In
our study, we compared patients treated with
dynamic (ArthrexTighRope) fixation for acute
syndesmotic injury with patients treated with
rigid fixation. This study was retrospective
and included patients who were treated in the
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Institute for Orthopedic Surgery “Banjica” in the period
from 01 January 2016 to 01 January 2020. The inclusion
criterion for our study was a syndesmosis injury which
was proven intraoperatively. The exclusion criteria were
open fracture and polytrauma. The criteria for compari-
son were: American Orthopedic Foot and Ankle Society
(AOFAS) Ankle Hindfoot Scale, visual analogue scale
(VAS), EuroQol five-dimension questionnaire (EQ-5D),
range of motion, complications and reoperations.

Rigid and dynamic fixation of syndesmosis was per-
formed in the operating room under radiographic control.
The operations were performed according to AO prin-
ciples. Antibiotics and thromboprophylaxis were given
according to the Institute protocol. Patients were advised
non-weight-bearing walking for six weeks with the pres-
ent immobilization until the removal of the sutures (two
weeks). Full weight-bearing was allowed after six weeks.
After removing the sutures, the patients were referred to
physical therapy. Regular visits occurred after the second,
sixth, 12th, 24th week. We performed the assessment mini-
mum six months after the injury.

To describe the results we obtained, we did the compari-
son with the healthy side and presented the results using
the AOFAS score, which is a clinical score that evaluates
the function of the ankle and foot before and after treat-
ment, with a maximum score of 100 corresponding to nor-
mal ankle function. Through the EuroQol five-dimension
questionnaire (EQ-5D), patients described the possibility
of performing daily activities. This questionnaire con-
tains five characteristics: mobility, self-care, usual activi-
ties, pain/discomfort, anxiety/depression. Each of these
characteristics has five levels: no problems, slight prob-
lems, moderate problems, serious problems and extreme
problems. 5Q-5D can be used as a quantitative measure of
treatment outcome assessed by the patient himself/herself.
To monitor the subjective experience of symptom severity,
we used VAS, which is used to quickly classify symptom
severity and control of the disease or condition. We tested
the range of motion by comparing the injured and healthy
foot, and the results were expressed as a percentage relative
to the uninjured side.

The study has been approved by competent Ethics
Committee, and conforms to the legal standards. The
Decision Number of the Ethics Committee is i-97/30.

RESULTS

Thirty patients were included in our study, of whom 13
were treated with dynamic fixation and 17 with rigid fixa-
tion (RF), aged 40-60 with a mean value of 49.3 + 5.4 (RF
49.5 + 5.4, dynamic fixation (DF) 49.0 £ 5.5, 0.795) of
whom 18 were women (60%). RF was used in 10 (58.8%),
DF in eight (61.5%), p = 0.880. The minimum follow-up
period from the intervention was two years. We classified
the fractures according to the AO classification. We had B1
type fractures in 11 (36%) patients — RF was used in nine
(52.9%), DF in two (15.4%), B2 type fractures in nine (30%)
patients — RF in five (29.4%), DF in four (30.8%), B3 type
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fractures in seven (23.3%) patients — RF in two (11.8%), DF
in five (38.5%), C1 type fractures in two patients (6.7%), RF
in 0 (0%), DF in two (15.4) %) and C3 type in one (3.3%)
patient; RF in one (5.9%), DF in zero (0%) (Table 1).

In our study, the occurrence of infection as a compli-
cation was present in two (6.7%) patients. Both patients
were treated with rigid fixation (11.8%), while in dynamic
fixation we did not have this complication (0%). We had
implant removal in three (10%) patients, of which two
(11.8%) had rigid fixation and one (7.7%) had dynamic
fixation (Table 2).

Table 1. Demographic characteristics of study population

Total Rigid Dynamic
Patient characteristics - fixation | fixation |p-value
n=30
n=17 n=13
Age, mean * sd 493+54|495+54 | 4955 0.795
Gender, female, n (%) 18 (60) 10(58.8) | 8(61.5) 0.880
B1 11(36.7) | 9(52.9) |2(15.4)
B2 9(30.0) 5(29.4) |4(30.8)
Typeofbonefracture: I g3 | 7(233) | 2018 |5(385)
1 2(6.7) 0(0.0) |2(15.4)
a 1(3.3) 1(5.9) 0(0.0)
Table 2. Complications
Total Rigid Dynamic
Complications ~ fixation fixation | p-value
n=30
n=17 n=13
Infection, n (%) 2(6.7) 2(11.8) 0(0.0) 0.492
Screw removal, n (%) | 3 (10) 2(11.8) 1(7.7) 1.000

We demonstrated that patients in the group in which
syndesmosis was treated with dynamic fixation had better
AOFAS scores and modified visual analog scales based on
the EQ-5D-5L questionnaire.

The mean value of AOFAS score was 89.9 + 13.9 (RF
88.6 +17.1, DF 91.6 + 8.4, p = 0.572). The mean value of
VAS scale was 84.5 + 19.6 (RF 83.5 + 21.7, DF 85.8 + 17.2,
p = 0.762), with a value of 1 indicating the worst and 100
the best result.

Also, by analyzing the modified EQ-5D-5L question-
naire, we obtained better results in most individual param-
eters in the group of patients treated with dynamic fixation
compared to those treated with rigid fixation. The results
are shown in Figures 1 and 2, as well as in Tables 3 and 4.

DISCUSSION

Since dynamic fixation of syndesmosis is a relatively new
technique, the current literature on this topic consists
mainly of studies with small samples, such as ours. In our
study, the minimum follow-up period was two years from
the intervention. The most common fracture types accord-
ing to the AO classification were B1 and B2. Surgical treat-
ment of syndesmosis injury is an imperative in treatment,
to prevent ankle instability and secondary osteoarthritis.
Standard treatment involves the use of trans-syndesmotic
screws. While the new technique is the use of dynamic
tixation (The syndesmosis TightRope® suture button)
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Figure 1. Rigid fixation (RF)

Table 3. EuroQol five-dimension questionnaire (EQ-5D) results

Figure 2. Dynamic fixation (DF)

Type of Mobility Self-care Usual activities Pain/discomfort Anxiety/depression
fixation Level 1 Level 2 Level 1 Level 2 Level 1 Level 2 Level 1 Level 2 Level 3 Level 1 Level 2
RF, n (%) | 14(82.4) 3(17.6) 16 (94.1) 1(5.9) 12(70.6) 5(29.4) 11(64.7) 5(29.4) 1(5.9) 15(88.2) 2(11.8)
DFE n (%) | 11(84.6) | 2(15.4) | 13(100) 0(0.0) 10(76.9) | 3(23.1) 8(61.5) 5(38.5) 0(0.0) 12(92.3) 1(7.7)

RF - rigid fixation; DF — dynamic fixation

Table 4. Comparison of quality of life between patients treated with

different procedures

Rigid Dynamic
Score Tcital fixation fixation | p-value
n=30
n=17 n=13
VAS, mean =+ sd 84.5+19.6 | 83.5+21.7 | 858+17.2| 0.762
AOFAS, mean+sd | 89.9+13.9|886+17.1| 91.6+84 | 0.572

VAS - visual analogue scale; AOFAS — American Orthopedic Foot and Ankle
Society score

which is a permanent stabilization system composed of
a nonabsorbable suture. A drill hole is made through all
four cortices in a parallel manner along the transmalleolar
axis, 1-2 cm above the ankle joint. A needle containing
the pull-through suture is advanced through the drilled
hole from a lateral approach. The suture pulls the ob-
long button longitudinally across the hole until it can be
flipped and attached to the medial tibial cortex. The suture
is tightly tied by hand to stabilize compression. In cases
of Maisonneuve fracture, two TightRope® sutures may be
placed. The procedure requires anatomic fibular align-
ment, and thus associated fibular fractures usually undergo
simultaneous reduction and internal fixation [8]. In their
work, Westermann et al. [9] demonstrated that dynamic
fixation allows more movement and better self-centering of
syndesmosis, which proves better anatomical reduction of
syndesmosis. In their study, Qamar et al. [10] presented 16
patients with tibiofibular syndesmosis injury treated with
dynamic fixation, with a follow-up period of two years.
The average AOFAS score was 86.88 + 11.49. Thornes and
McCartan [8] in a similar study showed a mean AOFAS
score of 93 with TightRope® compared to the use of a trans-
syndesmotic screw whose mean AOFAS score was 83.
Colcuc et al. [11] have proven in their study that dynamic
fixation has a lower complication rate and earlier return to
sports activities and their conclusion is that this method is
especially recommended for highly active patients. Some
authors showed that the use of rigid fixation is associ-
ated with a higher reoperation rate compared to dynamic
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fixation, mainly due to screw removal [12]. Routine screw
removal is also associated with a wound infection rate of
5-9% [13]. One of the advantages of dynamic fixation is
that it does not require implant removal [12]. Some studies
show osteolysis, an implant slippage, and tibial drill-hole
enlargement with the use of dynamic fixation [14, 15].
Better AOFAS results when using dynamic fixation com-
pared to a rigid type, indicate a higher level of satisfaction
and functionality in patients treated with dynamic type of
fixation, which suggests that dynamic fixation is a valid
option in the treatment of these injuries. Benedikte et all.
showed that five years after syndesmotic injury which was
treated with either dynamic or rigid fixation, they found
better AOFAS and OMA scores and they also found lower
incidence of ankle osteoarthritis, in the dynamic fixation
group [16-27]. Based on our results and the results of the
above authors, we prove that there is a lower incidence of
problems related to implants and the need for the implant
removal with dynamic fixation, based on the results of
AOFAS score, we notice better and faster recovery with
dynamic fixation as well. However, we believe that it is
desirable to do a randomized controlled trial with more
parameters in the outcome reports in order to determine
the long-term effects of the dynamic fixation method.

Infection rate of patients who undergo surgical treat-
ment of ankle fracture is 1-8%.

Predisposing factors for occurrence of infection are:
patient age, high-energy injuries, smoking, diabetes, open
fracture, compromised soft tissue sheath, alcoholism [28,
29, 30].

CONCLUSION

Since our results show reduced incidence of infections in
patients treated with dynamic fixation, a study that would
show whether the use of dynamic fixation has an effect

on reducing the incidence of infection in all operated
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ankles, should also be considered. The dynamic fixation
system has a similar treatment result compared to rigid
fixation. The rate of implant removal and infection is lower
compared to the group treated with synedsmotic screw.
Dynamic fixation is a modern and promising technique
for surgical repair of ankle syndesmosis injury and can
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eventually replace traditional fixation with a trans-syn-
desmotic screw. In addition, there is a need for studies on
the long-term effects of the TightRope® system.
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®YHKLUMOHANHK pe3ynTaTy NaLMjeHaTa ca NoBpeAOM CMHAECMO3e CKOYHOr 3r106a
NeyeHnx auHamuukom dpukcauujom (tight-rope) y nopehervy ca purugHom

¢duKcayumjom

Ounun Mamkosuh', Hemarba CnaBkosuh'2, XKenumup JosaHoBrh', Hematba JoBaHoBwuh', BegpaHa Masnosuh?3,

BpaHucnas Kpmeokanuh'?

MHcTuTyT 33 opToneaujy , barwnua’, beorpag, Cpbuja;
*YHusepauTet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;
*MHCTUTYT 3a CTaTUCTUKY 1 MHdOPMaTUMKY, beorpag, Cpbuja

CAMETAK

YBop/Linm YraHyha unHe 85% cBMX NoBpefa CKOYHOr 3r1o6a.
CuHpecmoTcKe noBpepae ce jassbajy kog 1-18% naumjeHata ca
yraHyhem ckouHor 3rno6a 1 yetwhe cy y KOHTaKTHUM CMOPTOBU-
Ma Koju yKibyuyjy dopcupaHy gop3udnekcujy ctonana.
Mertope Y Hawwuoj cTyamnju nopeamnun cmo 30 nauujeHata Koju cy
neyeHn JUHaMYKOM GpUKCaLmjoM 360r akyTHe CHAECMOTCKe
noBpefe ca nauunjeHTUMa Koju Cy NiedeHr puringHom purkca-
umjom. Kputepujymu 3a nopeherbe 6unu cy: ckop AMepuykor
YAPYXeHa 3a CToMnano 1 CKOYHW 31106, BU3yenHa aHanorHa
cKana, ynutHuK EuroQol ca neT gumeH3uja, oncer nokpeTa, KoM-
nanKauvje n peonepauuje.

Pesynrtatmn Cpefitba BpeAHOCT CKOPa AMepUUKOr yapy»eka
3a CTOMasIo U CKOYHY 311106 3a NaymnjeHTe TpeTrpaHe purng-
HoM ¢uKcauumjom 6una je 88,6, LOK je cpefiha BPeAHOCT 3a
nauvjeHTe TpeTrpaHe AUHaMnMyKom purkcaumjom 6una 91,6.
Cpeptba BpeAHOCT Br3yesiHe aHanorHe ckasne 6una je 83,5 Kog
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purngHe ¢uKcaumje, [OK je Kof AuHamumuKke dukcaumje buna
85,8. iHdeKumja Kao KomnnuKkauuja purugHe dukcauuje 6rna
je npucyTHa Kop ABa naumjeHTa (11,8%), AOK je Kof AMHaMUYKe
duiKcauuje H1ucmo umanu. MoTpeby 3a yKnarbakbem UMMIIaHTaTa
MMany CMO KOZ fiBa MaLinjeHTa ieyeHa purngHom epurkcaLmjom
(11,8%) v Kog jefHOT NaLMjeHTa IEYEHOT AUHAMUYKOM dUKCa-
unjom (7,7%).

3aK/byyak Ha ocHOBY Halumx pe3ynTaTa U pe3ynTaTa HaBee-
HVX ayTopa, MOKasanu CMO Aia je Maka MHUMAeHLa npobnema
BE3aHUIX 3a VMMIAHTaTe 1 NoTpeba 3a HhUXOBYM YKNatbatem
Ko AuHamunyke duKkcaumje. PeynTati ckopa AMepuUKor yapy-
Kerba 3a CTOMaso 1 CKOYHM 3rnob nokasanu cy 605wy 1 6pxu
ornopaBsak Kog AuHamunyke dukcauuje.

Krbque peun: nospeae CMHAECMO3€; ANHaMUYKa ¢MKCaqua;

purugHa dukcaumja; ckop AMepryKor yapy»era 3a cTonano
1 CKOYHW 3106
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Efficacy observation of acupoint application
combined with psychological intervention in elderly
patients with mild liver-qi stagnation depression

Zhaoling Wang', Liangzhong Yu?
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2Jiangxi Provincial Institute of Traditional Chinese Medicine, Editorial Office, Nanchang, China

SUMMARY

Introduction/Objective The objective was to propose a safer and more effective treatment method for
mild liver-gi stagnation syndrome depression in elderly patients.

Methods A total of 70 elderly patients were recruited from the outpatient or inpatient departments of our
hospital between July and December 2022 and were randomly divided into two groups, with 35 in each.
The control group received sertraline, and the observation group received acupuncture point application
combined with psychological intervention. The course of treatment was 10 days for four consecutive
courses of treatment. Following courses 1, 2, and 4, the patients’Hamilton Depression Scale (HAMD-24)
scores were compared. Statistical analysis was performed using the paired t-test and the ¥ test.
Results After the end of courses 1, 2, and 4, the traditional Chinese medicine syndrome scale and total
HAMD-24 scores were lower in the observation group than in the control group (p < 0.01, p < 0.05).
Conclusion The acupoint application combined with psychological intervention has a rapid and signifi-
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cant effect and fewer adverse effects in liver-qi depression.
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INTRODUCTION

With the aging population in China, the elderly
account for a huge proportion of the total pop-
ulation. Widowhood, living alone and illness
among the elderly are gradually increasing,
enhancing their risk of mental health disor-
ders, with depression particularly prominent
[1]. Depression not only reduces the quality
of life and happiness index of the elderly but
also forms a vicious cycle with physical diseases
such as hypertension, coronary heart disease,
and cancers, and even leads to disability or
death, thus bringing a heavy burden to fami-
lies and society [2, 3]. Severe depression poses
arisk of self-harm and suicide [4]. Sertraline is
the most commonly used antidepressant treat-
ment in clinics, and its efficacy has been con-
tirmed. However, sertraline tablets can cause a
variety of adverse reactions, such as dizziness,
fatigue and dry mouth, with high incidences.
In addition, the patients’ compliance is low, and
the therapeutic difficulty is high [5]. Acupoint
application is adopted in traditional Chinese
medicine (TCM) and is highly safe and gen-
erally does not induce side effects. Moreover,
the drugs used are low-cost, contributing to
suitability for long-term use and easy promo-
tion. On this basis, the present study compares
the clinical efficacy of acupoint application
combined with psychological intervention in
treating the elderly with mild depression due
to liver-qi stagnation syndrome, to identify a
safer and more effective therapeutic method.

METHODS
General data

Through a randomized controlled trial, a total
of 70 elderly patients with depression due to
liver-qi stagnation syndrome were recruited
from the outpatient or inpatient departments
of Jiangxi Provincial Institute of Traditional
Chinese Medicine between July and December
2022. They were divided into two groups us-
ing a random number table, with 35 patients
in each group. The entire intervention process
for the observation group was conducted in our
hospital.

This study was based on the sample size cal-
culation formula for comparing means between
the two groups: power (1-Perrprob) = 0.90,
with alpha = 0.05. The sample size ratio in
the two groups was 1:1. Based on a previous
study, the effect size (8) was set as 1.6 and the
standard deviation (o) as 2.15 [6]. The results
showed that the sample size of the observa-
tion group should be 28 and that of the con-
trol group also 28, with a total sample size of
56. The loss to follow-up rate was calculated at
20%, meaning at least 35 patients were required
for both the control group and the observation
group, totaling 70 patients.

Diagnostic criteria

The TCM diagnosis was based on the diagnos-
tic criteria for depression of liver-qi stagnation
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syndrome in the Criteria of Diagnosis and Therapeutic
Effect of Diseases and Syndromes in Traditional Chinese
Medicine [7]. The psychiatric symptoms included the fol-
lowing: (1) depression, fatigue and weakness; (2) suicidal
thoughts/behavior and sense of despair; (3) anxiety and
irritability; (4) inhibition of thought; and (5) slowness of
movements. The physical symptoms were as follows: (1)
dull complexion; (2) sternocostal fullness; and (3) dark
purplish tongue with ecchymosis and white coating as the
main symptom. Western medicine diagnosis was based
on the diagnostic criteria for single or repeated episodes
of depression in the Chinese Classification and Diagnostic
Criteria of Mental Disorders published in 2001 [8].

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) according to the
doctor’s diagnosis, the total Hamilton Depression Scale
(HAMD-24) score was > 8 and < 20, and the condition was
diagnosed as depression of liver-qi stagnation syndrome in
TCM,; (2) patients aged 60-80 years; (3) patients willing to
voluntarily participate in the trial and able to understand
the scale content and fully cooperate with the treatment;
and (4) patients and their families who provided informed
consent. The exclusion criteria included the following: (1)
patients diagnosed with severe psychiatric disorders by a
specialist, and with recent self-harm or suicidal tenden-
cies; (2) patients with severe internal diseases (doctor-di-
agnosed diseases that can affect emotions, such as coronary
heart disease, cirrhosis, asthma); (3) patients with alcohol
or drug dependency within one year [8]; (4) patients un-
dergoing antidepressant treatment in the last month; and
(5) patients who did not sign the informed consent form
or who could not cooperate with the treatment.

Therapeutic methods
Control group

Sertraline was given orally at a regular dose of 50 mg/tab-
let once a day, in the morning or evening, before or after
meals. The initial dose of 50 mg/day was adjusted accord-
ing to the changes in the condition, with a maximum of
200 mg/day. The interval between dose adjustments was
less than one week. The onset of the effect occurred within
seven days, but it took longer to fully exert its effect. The
patients’ reactions were observed 2-3 weeks after adminis-
tration to adjust any medical advice, and the adverse reac-
tions were recorded [9]. The therapeutic drug and its dose
were adjusted by a psychiatrist based on the condition, and
the occurrence of adverse reactions was recorded.

Observation group: acupoint application

Based on the clinical symptoms of the patients, acupoints
were selected by local acupoint selection, distant acupoint
extraction and syndrome differentiation-based acupoint
selection, including shenmen, double shenshu, double
ganshu, double pishu, double zusanli, double xinshu and
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double taichong. The medicines for acupoint application
were composed of Codonopsis pilosula (200 g), Astragalus
membranaceus (300 g), Ligusticum wallichii (200 g),
Rhizoma atractylodis (150 g), borneol (200 g), Euphorbia
kansui (100 g), Asarum heterotropoides (100 g), and white
mustard seed (100 g), which were crushed into a powder
and well mixed with Vaseline to make a 2 x 2 cm medicine
cake with a thickness of 0.5 cm. It was applied for 3-4
hours per day, with 10 days as a course of treatment for
four consecutive courses of treatment. The patients were
followed up every 10 days to assess their TCM syndrome
and HAMD scores [10].

Psychological intervention

In terms of cognitive intervention, by communicating with
the patients and their family members, they were helped
to correctly and rationally understand possible discom-
forts and therapeutic measures, correct their misconcep-
tions about depression, master coping skills, reduce their
cognitive misunderstandings, and improve their adapt-
ability. The onset, outcome, and prognosis of depression
were introduced, and health manuals relevant to the dis-
ease were distributed and carefully interpreted. Health
classes, knowledge lectures and health consultations were
organized to provide the patients with a comprehensive
understanding of the disease and its treatment [11]. For
the psychological intervention, guidance was conducted
through adopting targeted intervention plans to help the
patients establish correct cognitive patterns and to guide
them to engage in relaxation training. The patients were
encouraged to communicate with other patients with good
recovery, and those who were undergoing psychological
intervention were asked to share their recovery experience.

In terms of family intervention, full use was made of the
family and social support systems. Family members were
encouraged to participate in the rehabilitation treatment
of the patients, providing psychological support and life
assistance and encouraging them to communicate more
to obtain spiritual help and support from their families,
to stimulate their confidence in life and their attachment
to their families, and establish confidence in overcoming
the disease. The patients were also encouraged to commu-
nicate with people around them and participate in group
activities, and were assisted in cognitive reconstruction. In
addition, the inner world of the patients was empathized
with and the information conveyed by them was more ac-
curately grasped, especially meaningful emotional mes-
sages implicit in language. The elderly should recognize
that excessive worry and fear can only accelerate aging.
They should be open-minded, try to look on the bright
side and respect others’ values, outlooks on life, and life-
styles. Many elderly people develop depression due to
loneliness, meaning they can tend to shut themselves off
at home and become unwilling to communicate with oth-
ers. Children should encourage the elderly to participate
in group activities, which can help alleviate this unhealthy
psychology [12].
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Evaluation criteria

The HAMD-24 scale was used to assess the depression
status of the two groups before and after treatment [13].
A higher score indicated worse psychiatric symptoms. The
TCM efficacy was evaluated with reference to the evalu-
ation criteria for efficacy in the depression of heart and
spleen deficiency syndrome proposed in the Criteria of
Diagnosis and Therapeutic Effect of Diseases and Syndromes
in Traditional Chinese Medicine [7]. Here, ‘cured’ meant the
symptoms and signs had disappeared, or had essentially
disappeared, and the syndrome score had decreased by >
90%; ‘remarkably effective’ meant the clinical symptoms
and signs were improved significantly and the syndrome
score had decreased by > 70%; ‘effective’ meant the clini-
cal symptoms and signs were improved and the syndrome
score had decreased by > 30%; and ‘invalid’ meant the
symptoms and signs were not improved significantly or
were aggravated and the syndrome score had decreased
by < 30%. The formula for the TCM syndrome integral
was (pre-treatment score — post-treatment score) / pre-
treatment score x 100%.

Statistical analysis

All the data were statistically analyzed using SPSS
Statistics, Version 16.0 (SPSS Inc., Chicago, IL, USA).
The Kolmogorov-Smirnov method was used for the test
of normality. The measurement data conforming to the
normal distribution were expressed as mean + standard
deviation (X * s) and analyzed using the paired t-test. The
enumeration data were expressed as n (%) and analyzed
using the x* test. A p-value of < 0.05 was considered sta-
tistically significant.

Ethics approval and consent to participate

This study was conducted in accordance with the
Declaration of Helsinki and was approved by the Ethics
Committee of Jiangxi Provincial Institute of Traditional
Chinese Medicine (batch number: 20220520). Written in-
formed consent was obtained from all participants.

RESULTS

There were 16 men and 19 women in the observation
group, and 14 men and 21 women in the control group.
The mean age in the observation group was 67 * 7 years
and the course of the disease was 47 + 6 days. In the con-
trol group, the mean age was 69 * 5 years and the course of
the disease was 49 £ 5 days. Overall, the participants were
aged 58-82 years, with a minimum medical history of 14
days and a maximum of 68 days. There were no statisti-
cally significant differences in the basic data (e.g. gender)
between the two groups (all p > 0.05), indicating compa-
rability, as shown in Table 1.

Following treatment, the total effective rate of TCM
syndrome in the observation group was higher than that
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in the control group. The total effective rate was 97.2% in
the observation group and 91.4% in the control group, with
a statistically significant difference (p < 0.05), as shown
in Table 2.

No statistically significant difference was found in the
HAMD-24 score between the two groups before treatment
(p > 0.05), indicating comparability. After each course of
treatment, the HAMD-24 score was improved. However,
after four courses of treatment, the observation group
had a significantly lower HAMD-24 score compared with
the control group, with 8.73 + 6.21 in the former and
16.23 + 6.26 in the latter, presenting a statistically signifi-
cant difference (p < 0.05) (Table 3).

Adverse reactions

Adverse reactions are defined as symptoms that do not
occur before taking medication but do occur after taking
medication. Compared with the control group, the inci-
dence of adverse reactions in the observation group was
lower, with an overall incidence of 2.9% in the latter and
91.4% in the former, indicating a statistically significant
difference (p < 0.05), as shown in Table 4.

DISCUSSION

From a holistic perspective, TCM holds that depression
is an emotional disease that can be classified into the cat-
egory of ‘depression syndrome, with liver-qi stagnation
syndrome and liver-kidney yin deficiency syndrome as
the most common forms. Acupoint application therapy
is a TCM treatment method that involves external treat-
ment through applying medicines on certain acupoints
to treat diseases through the interaction of medicines
and acupoints [14]. As a unique external treatment for
internal diseases in TCM, acupoint application acts on
the outermost layer of the skin of the meridian system,
stimulating acupoints and meridian qi. Through the body
surface-acupoint-meridian-visceral system, the medicines
are delivered from the surface to the interior through the
skin, and to the viscera along the meridians, exerting dual
therapeutic effects to regulate the qi, blood, yin and yang
of the viscera, and ultimately achieving the goal of treating
depression [15].

In the present study, Codonopsis pilosula was used in the
application. This is the principal medicine that can benefit
qi, nourish blood, and promote fluid production, and is
compatible with Astragalus membranaceus, which has the
function of warming and replenishing qi. Ligusticum wal-
lichii can promote blood circulation, dissipate blood stasis,
dissolve lumps and promote qi circulation, Rhizoma atrac-
tylodis is fragrant and can eliminate dampness and invigo-
rate the spleen, whereas borneol can not only promote the
percutaneous absorption of medicines but also prevents
local skin infections. The warm acrid mobile and penetrat-
ing medicines, Euphorbia kansui, Asarum heterotropoides,
and white mustard seed, were used to drive away the cold
in the body, thereby regulating, mobilizing and improving
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Table 1. Comparison of general data between the two groups of depressed patients

Gender (n) Age (n) Course of disease (days)
Group n Male Female | Minimum | Maximum | Average (X + s) Shortest Longest Average (X £ s)
Observation group | 35 16 19 61 6717 14 68 47+6
Control group 35 14 21 58 69+5 17 63 49+5

Table 2. Comparison of efficacy in traditional Chinese medicine syndrome between the two groups [n (%)]

Group n Cured Remarkably effective Effective Invalid Total effective rate %
Observation group 35 15 (42.9) 17 (48.6) 2(5.7) 1(2.8) 97.2%
Control group 35 11(31.4) 14 (40) 7 (20) 3(8.6) 91.4%

Comparison of total effective rate between the two groups, p < 0.05

Table 3. Comparison of HAMD-24 score between the two groups before and after treatment (X * s)

Group n | Before treatment | After 1 course of treatment | After 2 courses of treatment | After 4 courses of treatment
Observation group | 35 34.03+£8.43 27.33£8.05 19.03 +7.88 8.73+£6.21
Control group 35 33.17+7.06 28.76 £ 8.55 24.63 +£8.35 16.23 +6.26
Compared with the same group before treatment, p < 0.05;
compared with the control group at the same time point, p < 0.05
Table 4. Comparison of adverse reactions between the two groups [n (%)]
Group n | Sleep disorders Dry mouth Weakness Dizziness Others Overall incidence %
Observation group | 35 0(0) 0(0) 0(0) 1(2.9) 0(0) 1(2.9)
Control group 35 18(51.4) 6(17.1) 4(11.4) 2(5.7) 2(5.7) 32(91.4)

the physiological functions of the heart, spleen and kidney,
and revitalizing the body’s positive qi [16].

The results showed that after four courses of TCM acu-
point application, the patients’ depressive state could be
significantly improved, suggesting that acupoint applica-
tion can activate the aforementioned medicines through
meridian acupoints and regulate body function, thereby
effectively improving depression and other relevant symp-
toms in elderly patients. Compared with the control group,
the incidence of adverse reactions in the observation group
was lower, which indicated that acupoint application com-
bined with psychological intervention therapy has high
safety. Zhang and Zhao [17] used acupoint application
combined with psychological intervention to treat patients
with post-stroke depression, also revealing that the HAMD
score of the observation group was significantly lower than
that of the control group, which confirms the scientificity,
effectiveness and practicality of our experiment.

Psychological intervention refers to conducting tar-
geted psychological interventions through formulating
intervention plans based on the characteristics of patients
using psychological methods and techniques adopted by
medical staff. Psychological intervention is not only an
effective measure to improve medical quality, promote re-
habilitation and reduce complications, but is also an effec-
tive means to establish a good doctor-patient relationship
[18]. Psychological intervention during acupoint applica-
tion refers to the process of step-by-step influencing the
psychological activities, personality traits or psychological
problems of patients under the guidance of psychological
theory, leading to changes towards the expected goals [19].
The patient’s body and mind should be relaxed to improve
the therapeutic effect of this therapy.
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Most studies have only adopted psychological interven-
tion, without taking other measures, and have not used
psychological intervention combined with drug therapy
[20, 21, 22]. However, drug therapy, such as that using ser-
traline, has many side effects and is not tolerated by some
elderly patients with stroke, meaning their treatment has
to be stopped. As a result, the patients have poor medica-
tion compliance, and the drug efficacy is difficult to main-
tain. Although the final intervention effect is significant,
there are adverse reactions that harm physical health and
are prone to recurrence. We not only strengthened the
therapeutic effect but also ensured its safety by adding an
acupoint application. The final results also showed that the
incidence of adverse reactions in the observation group
was significantly lower than that in the control group.

Acupoint application combined with psychological in-
tervention is a novel treatment method for liver-qi stagna-
tion syndrome-induced depression. Acupoint application
therapy combines the advantages of acupuncture and drug
therapy. It not only has none of the disadvantages of inter-
nal medication, which can damage the spleen and stom-
ach, but also integrates the characteristics of acupuncture
to stimulate meridian qi movement, especially helpful for
the elderly, young and weak. In addition, the medicines
used are mostly common low-cost Chinese herbal medi-
cines, thereby reducing the economic burden on patients
and saving a large amount of medicinal material. Acupoint
application therapy directly stimulates acupoints through
medication and causes a significantly higher local drug
concentration than with other areas through percutaneous
absorption. The drugs penetrate into the meridians through
the skin pores and move along them, thereby achieving
the effects of regulating qi activity as well as yin and yang.
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During psychological intervention, fully communicat-
ing with patients and discussing matters with them can
help them change their misconceptions about certain
points, thereby reducing the impact on their moods and
emotions. It can help patients re-establish their own be-
havioral perspectives and values, and view problems and
surrounding behaviors correctly and rationally. The combi-
nation of acupoint application and psychological interven-
tion not only fully reflects the characteristics of TCM in
China but also has the high safety of external application
and no systemic adverse reactions.

This study also has some limitations. First, the sample
size is relatively small and the samples were selected from
a single hospital, leading to relatively low result represen-
tativeness. Second, only one type of patient group was
studied, meaning the results cannot be generalized to all
patients with depression. Therefore, in future research, we
will consider enlarging the sample size, selecting partici-
pants from multiple sources, and expanding the sample
type to explore whether this method can be applied to
patients with other types of depression.
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CONCLUSION

The combination of acupoint application and psychologi-
cal intervention effectively alleviates the depressive state
of patients with depression, with few side effects, low cost,
high patient compliance, and high efficacy. Moreover, it
makes full use of TCM, leverages the advantages of unique
TCM treatment without toxic side effects, and has no ad-
verse effects on the environment. When treating patients
with depression, it can improve their emotional state.
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NMocmatparbe epUKACHOCTU NPUMEHE aKYNYHKTYPHMX TauaKa Y KOMOUHaLMju ca
NCUXONIOLIKOM MHTEPBEHLMjOM KOA CTapujuX naumjeHaTa ca 6a1arom genpecujom

NoBe3aHOM Ca gi CTarHaumjom jetpe

LlaonuHr BaHr', JbanriyHr Jy?

'TMoKpajHCKM MHCTUTYT 3a TPAAMLIMOHANHY KUHECKY MeanunHy y HaHrcujy, Onerberse 3a ambynaHTHe naumjeHTe, HaHuaHr, KuHa;
“ToKpajUHCKN MHCTUTYT 3a TPAANLMOHATTHY KUHECKY MeAMLMHY Y HaHrcujy, YpeaHuwTBo, HaHuaHr, KnHa

CAXETAK

YBoa/LUnm Linm oBor ncrpaxmsarba 610 je Aa ce npefnoxu
6e36eHMj1 1 eprKACHWjI HAUVH Neyetba bnare genpecuje
noBe3aHe ca gi CTarHaLnjoM jeTpe KoA CTapujux 6onecHumKa.
MeTtoge YkynHo 70 cTapujux 6onecHvKka 13 amoynaHTHMX 1
OOHNYKINX Ofiesbetba Halue 6onHuULEe Y mepuogdy Of jyna Ao ae-
Lembpa 2022. roguHe HaCyMUYHO je NofesbeHo Y iBe rpyne, ca
no 35 naumjeHata y cBakoj rpynu. KoHTposnHa rpyna je gobujana
CepTpasinH, AOK je MOCMaTPaHOj rpynv NPYMereHa akymyHK-
TypHa Tepanuja y KOMO/HaLMj1 ca NCUXOMOLIKOM UHTePBeH-
umjom. TpeTmaH je Tpajao 10 AaHa y OKBMPY YeTVpU y3acTomnHa
LMKnyca neyera. llocne npBor, APYror 1 YeTBPTOTr LMKyca
ynopehuBaHu cy pe3yntati 6onecHrKa Ha XaMUITOHOBO] CKanui
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genpecuje (HAMD-24). CtaTucTMuKa aHanu3a je cnposefeHa
Kopuwwherem t-TecTa 3a 3aBUCHe y30pKe 1 TecTa x>
Pesynrtatmn Ha Kpajy npsor, Apyror 1 YyetspTor umkiyca, Ckana
CUHAPOMA TPAAMLMOHANHE KNMHECKe Me1LUVHE 1 YKYMHU pe-
3yntati HAMD-24 6unu cy H/XW Y NOCMaTpaHoj rpyni y nope-
Herby ca KoHTponHoM rpynom (p < 0,01, p < 0,05).

3akmbyyak [priMeHa akyrnyHKTYpHUX Tayaka y KoMOuHauwmju
Ca MCYXOJOLLKOM MHTEPBEHLMjOM MMa 6p3 1 3HavajaH edekat
Ca Marbe HexerbeHnx epexata Koj Aenpecuje noBesaHe ca gi
CTarHaumjom jetpe.

KmbyuHe peun: fenpecuja; npumeHa akynyHKTYpPHIMX Tayaka;
NCUXOJOLLIKa MHTePBEHLWja; gi CTarHaumja jetpe
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The effects of web-based progressive muscle
relaxation exercise on perceived stress and anxiety
levels of nursing students who were in clinical
practice for the first time — a randomized controlled
trial
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SUMMARY

Introduction/Objective It is reported that during the education process, uncontrollable long-term
stress affects professional identity development and health of nursing students negatively.The effects
of web-based progressive muscle relaxation exercises on perceived stress and anxiety levels of nursing
students who were in clinical practice for the first time were analyzed in the present study.

Methods The present study used a randomized controlled design.The study was carried out at a state
university in Turkey. A total of volunteering 66 nursing students (36 in the control and 30 in the interven-
tion group) in clinical practice for the first time who were studying during the 2021-2022 academic year
were included in the sample. Intervention group students performed 36 sessions of progressive muscle
relaxation exercise three days a week for 12 weeks. The data were collected by using the Sociodemo-
graphic Characteristics Form, State-Trait Anxiety Inventory (STAI), and Perceived Stress Scale (PSS).
Results In comparing post-test mean scores of intervention and control group, PSS and STAI total mean
scores of the intervention group were found to be statistically significantly lower than those of the
control group (p < 0.05).

Conclusion Progressive muscle relaxation exercise was found to reduce perceived stress and anxiety in
nursing students who were in clinical practice for the first time.

Keywords: anxiety; nursing student; stress; progressive muscle relaxation; randomized controlled study
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INTRODUCTION

Nursing education consists of two complemen-
tary parts: theoretical and clinical. Clinical edu-
cation, an essential component, helps students
acquire skills such as effective communication,
problem-solving, clinical decision-making, and
critical thinking. It also allows students to ob-
serve and adapt to the harmonious collabora-
tion of various professionals. It also includes
multiple difficulties that may lead to stress and
anxiety in students [1]. In clinical education,
students may experience anxiety and stress due
to unfamiliar environments, the need to com-
municate with various healthcare professionals,
fear of making mistakes and harming patients,
lack of practical interpersonal communication
skills, self-confidence, information, and skills
[2]. Stress and anxiety can be both positive and
negative emotions. Moderate levels can moti-
vate students and enhance their performance
[3]. High levels of stress and anxiety can nega-
tively impact students’ physical and psychologi-
cal health, as well as their academic, clinical,
and overall performance [2, 3]. Literature re-
ports that the first clinical practice is the stage
that causes the most stress and anxiety in the
clinical education process [4, 5]. It is also stated

that nursing students managing their stress and
anxiety more effectively will result in more ef-
fective clinical training [6].

Studies in literature have examined the ef-
fects of music therapy, progressive muscle re-
laxation (PMR) exercises, cognitive therapy,
emotional freedom technique, breathing exer-
cises, mind-clearing, and aromatherapy meth-
ods on decreasing stress and anxiety levels in
nursing students [7, 8, 9]. One preferred meth-
od for reducing stress and anxiety is PMR exer-
cise because it is easy, inexpensive, reliable, and
helps cope with academic stress [10]. Different
studies suggest PMR exercises throughout
nursing courses to increase student satisfaction,
reduce anxiety and stress, and promote posi-
tive perspectives [3, 11, 12]. PMR exercises are
performed to enable self-relaxation by helping
individuals feel the difference between tension
and relaxation in their bodies. PMR exercises
decrease muscle tension, leading to less stress
and anxiety, and provide a feeling of deep rest,
refreshment, and rebirth [13].

It is reported that during the education pro-
cess, uncontrollable long-term stress negatively
affects professional identity development and
the health of nursing students [14]. Nursing
students are affected by numerous academic,
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social, and psychological stressors. Additionally, the pan-
demic has introduced many new challenges that may have
further increased students’ stress levels [15, 16]. Students
are concerned that they will not be able to develop clinical
skills due to problems in nursing education, most of which
consist of clinical practice [17].

The stress and anxiety levels of nursing students at the
beginning of their educational process, who have limited
professional knowledge and skills, should be examined,
especially as they transition from online to face-to-face
clinical practice due to the COVID-19 pandemic. This
study will contribute to understanding students’ potential
stress and anxiety regarding their first clinical practice,
offer solutions to mitigate this stress and raise educators’
awareness. It is believed that using relaxation therapy can
enhance students’ satisfaction with clinical practice, foster
a positive perspective, and reduce stress. Therefore, the aim
of this study is to analyze the effects of web-based PMR
exercises on the perceived stress and anxiety levels of nurs-
ing students during their first clinical practice.

Study hypotheses

H, - Web-based PMR exercise does not affect the perceived
stress and anxiety levels of nursing students who experi-
ence clinical practice for the first time.

H, - Web-based PMR exercise affects the perceived stress
and anxiety levels of nursing students who experience
clinical practice for the first time.
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METHODS

This study was designed as randomized parallel study
with a pre-test, mid-test, and post-test control group.
Clinical trial registration was done (ClinicalTrials.
gov..NCT05312749).

Population and sample of the study

The study included 300 second-year nursing students at a
state university in Turkey during 2021-2022. In total, 86
students were reached, and 72 (36 intervention, 36 control)
were sampled. The study was completed with 66 students
(36 control, 30 intervention), as six did not participate regu-
larly. Inclusion criteria: aged over 18, second-year student,
no psychiatric history. Exclusion criteria: first-, third-, or
fourth-year student, prior clinical practice, relaxation exer-
cises. Post hoc power analysis with G-Power 3.1.9.4 showed
an effect size of 0.156 and a power of 0.88 at a 95% confi-
dence interval, indicating sufficient sample size.

Randomization

Students were randomly assigned student numbers dur-
ing university enrollment. For this study, odd-numbered
students were in the intervention group, and even-num-
bered students were in the control group, ensuring equal
numbers (1:1 ratio). In total, 72 students were distributed
accordingly (Figure 1).
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Data collection tools

The study collected data using the Sociodemographic
Characteristics Form, State-Trait Anxiety Inventory
(STAI), and Perceived Stress Scale (PSS).

Sociodemographic Characteristics Form: The form
included questions about students’ demographics, feelings
about clinical practice, willingness to choose nursing, love
for the profession, and previous hospital experience.

STAI: Oner and Le Compte [18] adapted the STAI for
Turkish, ensuring its validity and reliability. The STAI has
two parts: the State Anxiety Inventory (SAI) and the Trait
Anxiety Inventory, each with 20 items. This study used the
SAIL which measures state anxiety at a specific time. Scores
range from 20 to 80, with higher scores indicating higher
anxiety. The Cronbach a level for the SAI was 0.94-0.96.
This study’s pre-test and post-test Cronbach o values were
0.918-0.941.

PSS: Eskin et al. [19] validated the Turkish version of
the PSS-14. This 14-item scale has two factors: “insufficient
self-efficacy” and “perceived stress,” with a five-Likert-type
range. Scores range from 0 to 56, with higher scores indi-
cating higher stress levels. Scores between 0-35 are normal,
while 35-56 indicate high stress. The original Cronbach
a was 0.84; in this study, it ranged from 0.765 to 0.842.

Pre-application

Five students tested the survey questions for clarity, finding
all questions clear and sufficient. Their data should have
been included in the research.

Progressive muscle relaxation exercise CD

The “Relaxation Exercises CD” by the Turkish Psychologists
Association, featuring a 30-minute session with instruc-
tions and river sounds, was used [3, 20]. PMR exercises
were performed three times a week for 12 weeks (36 ses-
sions total) to reduce anxiety and stress in nursing students
during their first clinical practice.

WhatsApp group
A WhatsApp group was created to share information and
manage the study. The CD was converted to a WhatsApp-

compatible format and shared as a voice recording.

Progressive Relaxation Exercise Application Record
Chart

This chart was created for students to record their sessions
and for researchers to track them, covering seven days a
week for 12 weeks.

Application of progressive relaxation exercise
Before starting the exercise training, an online Zoom
meeting was held. A researcher explained the exercises’

definition, aim, benefits, and techniques. Steps were

‘ DOI: https://doi.org/10.2298/SARH240702079C
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demonstrated, practiced, and checked for correctness.
Following the audio recording commands, students were
instructed to perform the exercises for 30 minutes in the
evening three days a week for 12 weeks. Daily reminders
were sent at 8 p.m. through WhatsApp. Students shared
confirmation messages in the group about their practice.
Weekly calls checked for any problems.

Fundamentals of nursing course

The university offers theoretical courses and lab applica-
tions in the first year, preparing students for clinical prac-
tice. In the second year’s first semester, students take the
“Fundamentals of Nursing” course that lasts for 28 hours
(two hours per week for 14 weeks) with about 100 stu-
dents. Students engage in 112 lab and clinical practices
(eight hours per week) alongside theoretical courses to
apply their knowledge. Active learning methods like group
discussions, reflection, problem-based learning, and case
analysis are used in the course.

Clinical practice

The laboratory application lasted four weeks, and the
clinical application lasted eight weeks, totaling 12 weeks
for the PMR exercise. Initially, students practiced nurs-
ing skills in the laboratory, focusing on infection control,
drug administration, nutrition, and urinary interventions
on simulation models. In the fifth week, students started
clinical practice. The lecturer explained the responsibilities
at the clinic, and students met the clinic team, adapted, and
informed patients. Students were at the clinic from 8:00
a.m. to 4:00 p.m. once a week for eight weeks, participating
in patient care and treatment practices.

Control group

After collecting the pre-test data, no interventions were
given to these students. The same forms were distributed
online as mid-test, and post-test surveys.

Data collection

After collecting pre-test data using the Sociodemographic
Characteristics Form, STAI, and PSS forms, the interven-
tion group was taught PMR exercises. These were per-
formed three days a week for four weeks alongside labora-
tory practices. In the fifth week, students started clinical
practice and continued the exercises. Both groups filled
out mid-test forms before clinical practice in the fifth week
and post-test forms in week 12. Forms had to be completed
within five minutes; otherwise, they were deemed invalid.

Data assessment

Socio-demographic characteristics were summarized with
frequency and percentage. Group homogeneity was ana-
lyzed using the x* test. The independent t-test compared

the groups’ mean ages. Intragroup comparisons of STAI
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Table 1. Sociodemographic characteristics of students (n = 66)

Groups Tesi
Variables Intervention Control value and
N % n (%) significance
G Female 23 76.7 26 722 x> =0.169
ender Male 7 233 10 27.8 p=0.681
Type of family Nuclear 22 733 32 88.9 X =2.662
Extended 8 26.7 4 11.1 p=0.103
Dormitory 23 76.7 29 80.6
Place of living Family home 6 20 5 139 | X= ool
Peer home 1 33 2 5.6 p=r
Feeling fearful about clinical practice ves 26 867 26 722 Xz_= 2.043
No 4 13.3 10 27.8 p=0.153
Feeling nervous about clinical practice Yes 26 867 34 944 X'=1.198
No 4 13.3 2 5.6 p=0.274
Feeling curious about clinical practice ves 20 667 2 69.4 X =0058
No 10 333 11 30.6 p =0.809
The state of choosing nursing department willingly ves 20 667 2 694 X’ =0.058
No 10 333 11 30.6 p =0.809
) . ) Yes 27 90 34 94.4 2 _0.462
The state of loving nursing profession No 3 10 5 56 )’() = 0497
Previous hospital experience (hospital attendant, Yes 19 63.3 21 583 X’ =0.171
patient, etc.) No 11 36.7 15 41.7 p=0.679
Feeling ready for clinical practice ves ! 233 15 41.7 X' =2475
No 23 76.7 21 58.3 p=0.116
Sufficiency of theoretical knowledge ves > 167 > 13.9 X - 0.098
No 25 833 31 86.1 p=0754
Continuous variables X+SD Min-max X+SD Min-max
Age 199340944 | 18-22 |1975+142 | 18-23 ;::%Zﬁ

and PSS scores used repeated measurements ANOVA
for normal distributions and the Friedman test for non-
normal distributions. The dependent t-test analyzed nor-
mally distributed groups, while the Wilcoxon test analyzed
non-normal groups. Between-group comparisons used the
independent t-test for normal distributions and the Mann-
Whitney U test for non-normal distributions. Multiple lin-
ear regression analyzed the effect of progressive relaxation
exercises on stress and anxiety.

Ethical considerations

The university’s ethics committee approved the study on
September 16, 2021 (2021/09-45). The study followed the
Declaration of Helsinki principles and obtained written
consent. After data collection, PMR exercises were taught
to three willing control group students, and the CD was
shared with them for ethical equality.

Clinical trial registration was done (ClinicalTrials.
gov.: NCT05312749). The CONsolidated Standards Of
Reporting Trials checklist for randomised controlled tri-
als was used in this study.

RESULTS

In the intervention group, 76.7% were female, 73.3% had a
nuclear family, 76.7% lived in a dormitory, 86.7% had fears

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):492-498

about clinical practice, 86.7% felt nervous, and 66.7% felt
curious. Additionally, 66.7% chose nursing willingly, 90%
loved nursing, 63.3% had hospital experience, 76.7% did
not feel ready for clinical practice, 83.3% lacked theoretical
information, and the mean age was 19.93 + 0.944. In the
control group, 72.2% were female, 88.9% had a nuclear
family, 80.6% lived in a dormitory, 72.2% had fears about
clinical practice, 94.4% felt nervous, and 69.4% felt curi-
ous. Furthermore, 69.4% chose nursing willingly, 94.4%
loved nursing, 58.3% had hospital experience, 58.3% did
not feel ready for clinical practice, 86.1% lacked theoreti-
cal information, and the mean age was 19.75 £ 1.42. Both
groups are homogeneous in sociodemographic character-
istics (Table 1).

In the intervention group, statistically significant dif-
ferences were found in PSS and STAI pre-test, mid-test,
and post-test scores (p < 0.05). Differences in insufficient
self-efficacy perception were between pre-test and post-
test scores (p < 0.05). Differences in perceived stress were
between pre-test, mid-test, and post-test scores (p < 0.05).
SAI differed between pre-test, mid-test, and post-test
scores (p < 0.05). No statistically significant differences
were found in the control group in the PSS factors pre-
test, mid-test, and post-test scores. Statistically significant
differences were found between both groups in post-test
insufficient self-efficacy perception, pre-test stress percep-
tion, pre-test and post-test PSS, and post-test SAI scores
(p < 0.05) (Table 2).
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Table 2. Comparison of intragroup and between groups of perceived stress scale and

factors and state anxiety inventory scores of nursing students

Ciftci B. et al.

decreased stress and anxiety levels. Therefore,
hypothesis 1 was accepted, indicating that

o g | Groups Test Vilue and | these exercises effectively reduce stress and
erceived stress scale Intervention Control significance . . .
factors between anxiety in nursing studen.ts. '
X+£SD X£SD groups Nursing students experience various stress
Pre-test’ 13.47 1 5.09 12.924+3.73 t=0492 levels during c'hnlcal practices [21, 22]. This
p=0625 study found high rates of fear, nervousness,
|n7;lff:;ient Mid-test? 1173 + 4.82 11.39 + 5.09 ;::%27%% and curiosity about clinical practice, with
seramcacy : moderate stress and anxiety levels before
perception 5 t=-3.054 . o . . v
Post-test 9.43£5.03 1272 £3.07 p=0.003 starting clinical practice. Bahgecioglu Turan
Difference 1> 3 None et al. [5] also found moderate anxiety among
Intragroup test value and F=6.072 Friedman = 4.491 nursing students during the COVID-19 pan-
significance p =0.004 p=0.106 demic. These findings align with existing
Pre-test! 17.07 +5.47 13.72+534 t= 350(:: literature, indicating that moderate anxiety
p=0. and stress reflect students’ need for support.
Stress Mid-test? 14.50 + 4.22 14.64 + 4.70 Up:_‘:)SAfSO Recognizing and addressing students’ anxiety
perception _ before clinical practice can help create a less
Post-test’ 1283 +497 1383+420 | UZ475:50 : ; " :
osttes LI LIEA p =0.402 traumatic experience and a positive learning
Difference 1>2,1>3 None environment. Hamadi et al. [23] reported in-
Intragroup test value and F =8.296 Friedman = 0.645 creased stress among nursing students during
significance p = 0.001 p=0.724 the COVID-19 pandemic, leading to more
Pro-test! 3053 +8.02 26.64 + 5.90 ::%%72(; use of stress-coping strategies. This study
| 0 51'0 % supports PMR exercises as an effective, cost-
Tota ; =>10. . > gs
Mid-test? 26.23+7.72 26.03 £7.04 _
Perceived p=0703 .free coping method. The stuflyls tI.II’IlI.lg dur
Stress Scale U = 293.00 ing the COVID-19 pandemic is significant.
Post-test® 22.26 +8.99 26.56 + 6.04 . PP . . 1.
p=0.001 The pandemic likely influenced the finding
Difference | 1>2,1>3,2>3 None that perceived stress levels remained the
Intragroup test value and | Friedman = 23.248 | Friedman = 1.206 same while anxiety levels decreased in the
significance p =0.001 p=0.547 intervention group. This highlights the im-
Pre-test! 47.23+9.88 41.11+8.96 ;:_%%31% portance of PMR exercises in reducing stress
PPy and anxiety among nursing students during
IState :\nxiety Mid-test? 40.63 +8.84 41.92+7.45 p=0.524 Challenging times.
nventory t=-3.160 This study found a significant decrease in
Post-test® 38.73+8.19 45.50 £9.03 . . . .
p =0.002 anxiety levels of intervention group nursing
Difference 1>2,1>3 3>1 students. It is essential to provide interven-
Intragroup test value and Friedman =16.167 | Friedman = 6.048 tion strategies to manage nursing students’
ignifi =0.001 =0.04 . L
Sgnfiicance p=000 p=0049 stress and anxiety levels before the first
*p <0.05

x — dependent groups t test; y — Wilcoxon test

Multiple linear regression analysis showed a significant
positive effect of PMR on insufficient self-efficacy percep-
tion (p =-0.357, p < 0.003), perceived stress (p = -0.277,
p < 0.024), and state of anxiety (p = -0.367, p < 0.002)

(Table 3).

DISCUSSION

clinical practice. In the literature, it is rec-

ommended to try different methods as in-

tervention programs so that during clinical
practices nursing students can manage their stress and
anxiety [24]. In this study, PMR exercises were applied
as an intervention program because they are the most ef-
ficient and effective therapy for psychosomatic disorders
like anxiety and stress [25]. This is because, in a relaxed
state, the body generates natural chemicals to repair dam-
age and eliminate toxins. Additionally, relaxation nurtures
internal abilities, increases capacity to think and innovate,
and empowers psychological and mental strength, increas-

Clinical teaching environments are crucial for nursing stu-
dents to develop professional knowledge and skills, but
they also create significant anxiety and stress. This study
analyzed the effects of PMR exercises on nursing students’
perceived stress and anxiety levels before their first clinical
practice. Unlike previous studies, this research examined
the additional stress and anxiety caused by the COVID-19
pandemic, such as close contact with patients and infec-
tion risk, alongside the usual anxiety of first clinical prac-
tice. The results showed that PMR exercises significantly

‘ DOI: https://doi.org/10.2298/SARH240702079C

ing useful output and self-confidence [26].

Various studies have demonstrated the effectiveness of
PMR exercises in reducing anxiety levels among nursing
students. For instance, research by, Inangil et al. [3], Korkut
et al. [27] and Pelit-Aksu et al. [20] reported significant
reductions in anxiety and stress levels both before and dur-
ing clinical practice. Similarly, Ayed [11], Toqan et al. [28]
and Torabizadeh et al. [9] highlighted the effectiveness of
PMR exercises, particularly in managing anxiety within
psychiatric and intensive care settings. These findings align
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Table 3. Regression analysis results regarding the effects of progressive muscle relaxation exercise on anxiety and perceived stress levels

Dependent variable Model | Variables B S.Error B t p
Fixed 9.433 | 0.795 11.860 | 0.001*
1
Insufficient self-efficacy Progressive muscle relaxation exercise - intervention 3.289 1.077 | -0.357 | 3.054 | 0.003*
perception R=0.357,R*=0.127
F=9.327, p=0.003*
1 Fixed 12.833 | 0,841 15.253 | 0.001*
X Progressive muscle relaxation exercise - intervention 1.000 1.139 | -0.109 | 0.878 | 0.383
Stress Perception R=0.109 R?=0.012
F=0.771,p=0.383
Fixed 22267 | 1.373 16.215 | 0.001*
1
. Progressive muscle relaxation exercise - intervention 4.289 1.859 | -0.277 | 2.307 | 0.024*
Perceived Stress Scale
R=0.277,R*=0.077
F =5.320, p = 0.024*
1 Fixed 38.733 | 1.581 24.495 | 0.001*
. Progressive muscle relaxation exercise - intervention 6.767 | 2.141 | -0.367 | 3.160 | 0.002*
State Anxiety Inventory R=0.367 R*=0.135
F =9.988, p = 0.002*

with our study, supporting the notion that PMR exercises
can help reduce pre-clinical practice anxiety, thereby fos-
tering a more positive learning environment. Given the
heightened stress and anxiety during the COVID-19 pan-
demic, the use of these exercises emerged as an economical
and effective intervention. The present study aligns with
other studies, showing that intervention group students
used relaxation techniques more and integrated them into
their lives. PMR helped students learn to stretch and relax
muscle groups, reducing stress and anxiety by alleviating
muscle tension. This study contributes to the literature by
enhancing nursing students’” psychological health with an
economical, web-based method, avoiding pharmacologi-
cal approaches.

Limitations of the study

The leakage of information from students with previous
clinical experiences and from intervention groups to con-
trol groups may have influenced the study results. Other
limitations include conducting the study in a single school
and not comparing it with different education curricula.
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EdekTu nporpecuBHe penakcauuje muwmnha nytem MHTEpHeTa Ha NepPLUUNUpPaHu
CTPec M HUBOE aHKCMO3HOCTM KOA, CTYAEeHaTa CECTPUHCTBA TOKOM NPBOT UCKYCTBA Y
KNMHUYKO] NPaKCKU — PaHAOMM30BaHa KOHTPO/IMCaHA CTYAMja

baxap Yudtun', f'ynyaH baxyeymorny Typan?, Ap3y Capnanvorny'?

'YHuBep3utet, AtatypK’, akynteT MeanuUMHCKIX cectapa, Epypym, Typcka;
2YHusep3utet,Dupat’, akynTeT 3apaBCcTBEHNX HayKa, OfCceK 3a MeauLMHCKe cecTpe, Enasu, Typcka

CAXETAK

YBopa/Livsm MpujaBrbeHo je aa TOokom 06pa3oBHOT NpoLieca He-
KOHTPOAMCaH JyroTpajHu CTPEC HeraTMBHO YTrYe Ha 34paBJbe
1 pa3Boj NpodecroHanHor NAEeHTUTETa CTyAeHaTa Ha CTyAnjama
CEeCTPUHCTBA. Y 0BOj CTYAMjU aHann3upaHu ¢y epeKTr oHnajH
BeXOU NporpecrBHe penakcaumje Mywha Ha HABOe Nepumnu-
paHor cTpeca 1 aHKC1O3HOCTU Kog, cTyAeHaTa QakynTeta meav-
LIMHCKUX CecTapa Koju Cy NPBU NyT 61N y KNNHWUYKO]j NpaKCu.
Mertope OBa cTyauja je KopucTuna paHAOMM30BaHU KOHTPO-
nuncaHn an3ajH. CnposeaeHa je Ha Ap»aBHOM YHUBEP3UTETY y
Typckoj. Y y30pak je yKiby4YeHO YKYnHO 66 CTyfeHaTa CeCTpuH-
cTBa (36 y KOHTPOJHOj 1 30 y CTYAMjCKOj rpynK) Koju Cy NpBY
nyT 6VAW Ha KNMHUYKOj NPaKcK, a CTYAMPanu Cy TOKOM LUKOJICKe
2021-2022. CTygeHTV y CTYAMjCKOj rpynmv ogpaguiu cy 36 cecu-
ja Bex6m nporpecmBHor onyLTaka MulLrha Tpy nyTa Heferb-

DOI: https://doi.org/10.2298/SARH240702079C

Ho TokoM 12 Heperba. Mogauy cy npuKkynbeHu kopuwhermem
Obpacua counopemorpadckmx Kapaktepuctuka, iHBeHTapa
aHKCMO3HOCTY Kao CTakba 1 0cobrHa 1 CKane nepumnupaHor
cTpeca.

Pesyntatm Mopeherem cpefrbix pesynTtata nocsie Tecta CTy-
ANjCKe 1 KOHTPOJHE rpyne, YKynHu cpefhm pesyntati Ckane
nepumMnupaHor cTpeca v VIHBeHTapa aHKCMO3HOCTH Kao CTakba
1 0coburHa y CTyAUjcKoj rpynv 6rnm cy CTaTUCTUYKM 3HauYajHO
HVIKI O OHUX Y KOHTPOJHOj rpynu (p < 0,05).

3aksbyyak YTBphEeHO je fa BexKbe NporpecuBHOr onyLUTaHa Mii-
wirha cmaryjy nepumnmpaHn CTpec 1 aHKCMO3HOCT KOA CTyae-
HaTa CeCTPUHCTBA KOjii Cy NPBU MYT 61N Y KNMHUYKOj MPAKCL.
KrbyuHe peun: aHKCMO3HOCT; CTYAEeHTU CeCTPUHCTBA; CTPEC;
nporpecuBHa penakcalmja Muimha; paHAOM130BaHa KOHTPO-
nncaHa cTyauja
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SUMMARY

Introduction/Objective Recognizing the reasons for the unmet health needs of adolescents and young
adults is important for identifying the barriers in solving certain health problems, as well as for monitor-
ing the availability, level of use and implementation of healthcare. The aim of this study was to establish
the socio-demographic and socio-economic parameters associated with unmet healthcare needs of
adolescents and young adults in Serbia.

Methods This cross-sectional study is a part of the 2019 Population Health Survey of Serbia, carried out
by Statistical Office of the Republic of Serbia in cooperation with the Dr. Milan Jovanovi¢ Batut Institute
of Public Health of Serbia and the Ministry of Health of the Republic of Serbia, on a stratified two-stage
sample. The survey included 1519 respondents, aged 15-24 years. The instruments and methodology of
the European Health Survey - third wave (EHIS-wave 3) were used. Factors associated to unmet healthcare
needs were examined using logistic regression and the X test.

Results Unfulfilled health needs were present in 4.1% of respondents, and the dominant reasons were
finances (44.4%) and long waiting times (34.9%), distance from health institutions was recorded in 1.6%
of respondents, while 19.5% of respondents stated several reasons. Multivariate analysis revealed that
significant parameters of unmet healthcare needs include age, region, marital, and employment status.
Conclusion The results of this research can give a new direction in creating strategies and defining
preventive programs to reduce inequality in the health of adolescents and young adults improve the

health of future young generations.

Keywords: healthcare; health services' needs; adolescents; young adults; health surveys; Serbia

INTRODUCTION

A society’s systematic, all-encompassing efforts
to maintain and enhance its members’ health
are known as healthcare. The healthcare sys-
tem consists of institutions, laws, and other
regulations in the field of health, as well as or-
ganizations responsible for health insurance.
Its main goals are the prevention of diseases
and health disorders, the improvement and
restoration of health and it is responsible for
implementation of programs and services for
individuals, families, and society. This system
is society’s response to unforeseen events that
threaten health, and its availability depends on
both individual and systemic factors [1, 2, 3].
The extent to which health services will be used
depends on the number of services offered, the
speed of development of health technologies,
and on their accessibility and affordability [3,
4]. The unfulfilled need for medical care is
one of the most important indicators of dis-
parities in healthcare access, implementation,
and utilization. An unmet need for healthcare
is present in an individual who has recognized
the need for specific medical care, but does
not obtain it. Research has shown that unmet
needs for medical treatment have an impact
on one’s health and life quality [5]. They can

also raise one’s chance of dying or being linked
to a wide range of psychological and psycho-
somatic disorders [3]. Certain socio-demo-
graphic and socio-economic factors, such as
age, gender, education level, inadequate finan-
cial status, unemployment, and the distance of
settlements from urban centers, are all asso-
ciated with unmet healthcare needs [3, 6, 7].
Research of EU Statistics on Income and Living
Conditions conducted in 2022 shows that 4.1%
of individuals 16 years of age and older in the
EU reported having an unfulfilled need for
healthcare and that the two most typical causes
of unfulfilled medical needs were poor finan-
cial situation and long waiting [6]. The most
precious part of any society are children and
adolescents; therefore, their health is a prior-
ity task of every society. The United Nations
Global Strategy for Women’s, Children’s and
Adolescent Health (2016-2030) supports the
goal of providing adolescent health more atten-
tion [8]. Since its founding in 1948, the World
Health Organization (WHO) has considered
that having good health was a basic right, ir-
respective of ethnicity, faith, financial or social
standing, opinions on politics, and has repeat-
edly confirmed its commitment to enhance the
health of vulnerable categories of the popula-
tion and recognized the reasons for unmet
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healthcare needs and reduced them to a minimum [9].
Many countries are making efforts to reduce the prevalence
of unfulfilled medical needs through a system of universal
health coverage for every individual, which is the goal of
modern global health policy. Research and improvements
in understanding the unfulfilled health needs of adoles-
cents are important above all from the aspect of health
preservation and prevention of chronic diseases, because
they can lead to the formation of healthy generations in the
future, and therefore to a more favorable economic aspect
for the society [10, 11].

The aim of this research is to identify the relationship
between socio-demographic and socio-economic deter-
minants of health and unmet healthcare needs of adoles-
cents and young adults in Serbia. This research is the first
study on the unmet healthcare needs of adolescents in this
country, carried out on a nationwide representative sample.

METHODS

This study was done as an analytical, cross-sectional, na-
tionwide research on a sample that was representative of
the population of the Republic of Serbia and the popula-
tion from the territory of the Autonomous Province of
Kosovo and Metohija was excluded. The research was a
part of the 2019 Serbian National Health Survey carried
out by the Statistical Office of the Republic of Serbia in
cooperation with the Dr. Milan Jovanovi¢ Batut Institute
of Public Health of Serbia and the Ministry of Health of
the Republic of Serbia, from October to December of
2019. The instruments and methodology of the European
Health Survey - third wave (EHIS-wave 3) were used in
this study [12]. EHIS-wave 3 recommendations are also
used to compute sample size (https://ec.europa.eu/euro-
stat/documents/3859598/8762193/KS-02-18-240-EN-N.
pdf/5fa53ed4-4367-41c4-b3f5-260ced9ff216).

The sample of this study included 1519 adolescents
(15-19 years old) and young adults (20-24 years old).
The study used a two-stage random stratified sampling.
The sample was selected in order to get ratings that were
statistically credible for Serbia overall and for each of the
regions separately: Belgrade, Vojvodina, Sumadija and
West Serbia, and South Serbia and East Serbia. The re-
search was conducted through interviewing in person and
self-completed questionnaires [13].

In this study, the dependent variable was the unmet
need for healthcare. The socio-economic status factors
(household wealth, employment status, and educational
attainment) and demographic factors (gender, age, marital
status, and region of living) were the independent variables.

IBM SPSS Statistics, Version 20.0 (IBM Corp., Armonk,
NY, USA) was used to conduct the statistical analysis.
Using the ¥* test, the differences between the groups, with
categorical variables, were compared. Univariate and mul-
tivariate logistic regression were used to evaluate the risk
(OR (odds ratio)) with a 95% confidence interval. A sta-
tistically significant outcome was defined as one with a
probability of less than 5% (p < 0.05).

‘ DOI: https://doi.org/10.2298/SARH240517073M

Miliki¢ B. et al.

Ethical standards have been harmonized with the in-
ternational Declaration of Helsinki, as well as the legis-
lation of the Republic of Serbia. In order to respect the
privacy of the research subjects and the confidentiality of
the information collected about them, all necessary steps
were taken in accordance with the General Data Protection
Regulation. Research participants were provided with a
document outlining the subject matter and objectives of
the study [13].

RESULTS

In this research, data from 1519 respondents aged 15-24
years (52.2% male and 47.8% female) were analyzed. The
average age of the respondents was 19.6 + 2.8 years. The
largest percentage of respondents completed secondary
education (59.6%), 33.2% completed elementary school,
while the least number of them had higher education
(7.2%). In relation to work status, the largest percentage
were students/inactive (61.4%), the unemployed accounted
for 22.7%, while the percentage of employed was 15.9%.
Regarding financial status, most of the respondents be-
longed to the poorest class (25.2%), and the lowest percent-
age to the wealthiest class (14.8%). The average number
of household members was 4.7 (£ 1.9), the lowest per-
centage consisted of a single-person households (0.7%),
followed by couples without children (1.4%), households
with one parent under 25 years of age (7.6%), households
with couples with at least one child under the age of 25
(39.5%), and other households made up almost one-half
of the surveyed households. The largest percentage of re-
spondents (92%) had never been married or cohabiting,
7.6% were married or cohabiting, and 0.4% were divorced
or had ended a cohabiting relationship. The majority of
responders were from the region of Sumadija and West
Serbia (34.3%), followed by Belgrade (23.8%), Vojvodina
(21.7%), and the lowest number of respondents were from
the regions of South and East Serbia (20.1%).

Unmet healthcare needs were present among 4.1% of
respondents, and the dominant reasons were finances
(44.4%) and long waiting time (34.9%). The problem of
the distance from the healthcare facility was the reason for
unmet healthcare needs among 1.6% of the respondents,
while 19.5% of the respondents mentioned several reasons.

The x* test’s findings indicated that the highest percent-
age of unfulfilled needs (39.7%) was among respondents
from the Belgrade region, and the lowest from Sumadija
and West Serbia (7.9%). There was a statistically significant
difference in distribution of unmet health needs between
the regions, showing the greatest risk in Belgrade (Pearson
X* square = 22.540, df = 3, p = 0.000). Distribution of un-
met health needs was significantly different in relation to
marital status, showing greater risk among married and co-
habiting (continuity correction = 5.295, df = 1, p = 0.021).
Unfulfilled needs were recorded in a higher percentage
among men (60.3%), in the younger age group (57.1%),
with a completed secondary level of education (61.9%), the
poorest (52.4%), and among inactive respondents/students
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Table 1. The correlation of sociodemographic and socioeconomic parameters with

unmet healthcare needs (x? test)

Sociodemographic LIS Pear§on'x2

RO, S g wvor Total healthcare (%) (contlr?wty

parameters respondents (%) Yes No corrgfctlon) /
/p

Gender

Female 47.8 39.7 519 1.411/1/0.235

Male 52.2 60.3 48.1

Age group

15-19 49.5 57.1 49.2 1.231/1/0.267

20-24 50.5 429 50.8

Region

Belgrade 23.8 39.7 23.1 | 22.540/3/0.000%

Vojvodina 21.7 30.2 214

Sumadija and West Serbia 34.3 7.9 354

South and East Serbia 20.1 22.2 20.1

Educational level

Higher 7.2 4.8 7.3 0.618/2/0.734

Secondary 59.6 61.9 59.5

Primary 33.2 333 33.2

Marital status

In marriage / cohabiting 7.6 15.9 7.2 5.295/1/0.021*

Unmarried 924 84.1 92.8

Economic status

Wealthy class 323 30.2 323 0.460/2/0.794

Middle class 19.5 17.5 19.6

Poor class 483 524 48.1

Employment status

Employed 15.9 22.2 15.6 5.347/2/0.069

Unemployed 227 30.2 223

Inactive/student 61.5 47.6 62.1

*Statistically significant (p < 0.05)

region (OR = 0.44; 95% CI = 0.22-0.92; p = 0.03).
Singles were 62% less likely to have unmet needs
than cohabiting individuals (OR = 0.38; 95%
CI =0.17-0.86; p = 0.02). Inactive students were
54% less likely to have unmet needs in compari-
son with employed population (OR = 0.46; 95%
CI =0.21-0.99; p = 0.05) (Table 2).

DISCUSSION

According to this study, waiting, finances, and
distance are the primary barriers preventing
adolescents and young adults from receiving the
necessary medical care. The results show a sta-
tistically significant relationship between unmet
healthcare needs and region, marital status, age,
and employment status.

A major public health problem is represent-
ed by socio-demographic and socio-economic
inequalities in the accessibility of medical care
because they are reflected in the health status of
the population. They have not been given enough
attention in public health policies and have not
been studied enough in countries in transition,
including Serbia. According to the WHO, every
person should have access to the best medical
care, despite their ethnicity, religion, political
affiliation, or socio-economic background. In
this regard, the WHO has developed Sustainable
Development Goal 3 for equal access to health-
care [14].

In the last 20 years, unfulfilled health needs

(47.6%). However, no statistically significant difference
was observed in the distribution of unmet health needs in
relation to these socio-demographic and socio-economic
parameters (Table 1).

When looking at the individual impact of socio-de-
mographic and socio-economic indicators (univariate
approach), region and marital status contribute signifi-
cantly to the explanation of unmet healthcare needs. Those
living in Sumadija and West Serbia had an 87% lower
chance of having unmet needs compared to those living
in the Belgrade region (OR = 0.13; 95% CI = 0.05-0.35;
p = 0.00). Singles were 59% less likely to have unfulfilled
healthcare needs than cohabiting individuals (OR = 0.41;
95% CI = 0.21-0.84; p = 0.01). When looking at the joint
influence of socio-demographic and socio-economic in-
dicators (multivariate approach), age, region, marital sta-
tus, and employment status contributed significantly to
the explanation of unmet healthcare needs. Those aged
20-24 years were 59% less likely to have unmet needs than
those aged 15-19 years (OR = 0.41; 95% CI = 0.21-0.79;
p = 0.01). Those living in Sumadija and West Serbia had a
90% lower chance of having unmet needs in comparison
to those who resided in the Belgrade region (OR = 0.10;
95% CI = 0.04-0.28; p = 0.00). Those living in South
and East Serbia had a 56% lower chance of having un-
met needs compared to those who lived in the Belgrade

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):499-504

have doubled in many European Union (EU) countries
[3]. In the EU in 2022, the proportion of unmet health-
care needs varied from 0.2% in Cyprus to 13.1% in Greece
[6]. In Russia in 2018, failure to receive healthcare was
recorded in 34.7% of cases [14]. In the Republic of Serbia,
there were several studies on unmet health needs, never-
theless, not enough research has been done on the unful-
filled needs for healthcare in adolescents and young adults.

In this research the following were the main barriers to
receiving the necessary healthcare: lack of funds (44.4%),
long waiting time for appointments or medical exams
(34.9%), the distance to a healthcare facility (1.6%), or is-
sues with transportation. In neighboring countries such
as Montenegro, Macedonia, Croatia, and Slovenia, similar
obstacles to access to healthcare are cited as in Serbia [3].
The national research from 2013 showed results which in-
dicate that the main factor for not meeting health needs
is of a financial nature, and this is stated by every fourth
citizen of Serbia (24.8%), followed by waiting lists and the
distance from health institutions [15]. Also, data from the
study from 2014 showed that the most frequent cause of un-
fulfilled healthcare requirements was financial (36.6%) [16].

Regarding reasons linked to the organization and oper-
ating of health services (finances, distance or waiting lists),
the share varied from 0.1% in Cyprus to 9.1% in Estonia.
Waiting lists as a reason for unfulfilled healthcare needs were
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Table 2. Influence of sociodemographic and socioeconomic indicators on unmet healthcare
needs (logistic regression)

Miliki¢ B. et al.

unfulfilled healthcare needs than older
respondents [19], while in the study by

Sociodemographic and Univariate model Multivariate model MitraSevi¢ et al. [3], there were more
SOEIPHLTITIE PR S S OR(95%C) | p OR(5%C) | p unfulfilled needs in the category of
Gender citizens aged 60-69 years. A previous
Female 1 1 study carried out in Serbia showed
Male 1.411(0.843-2.362) | 0.190 | 1.477 (0.860-2.539) | 0.158 that it was more common for women
Age group to have unfulfilled needs compared to
15-19 ! ! males, and that the lowest degrees of
20-24 0.726 (0.436-1.208) | 0.217 | 0.410(0.213-0.790) | 0.008* education, employment, and economic
Region standing had a significant influence on
Belgrade ! ! whether or not healthcare demands
YOjVOdina 0.824 (0.445-1.525) | 0.537 | 0.657 (0.345-1.251) | 0.201 were met, which was not the case in our
Sumadija and West Serbia 0.131(0.050-0.345) | 0.000* | 0.104 (0.039-0.279) | 0.000* research [3]. In many member states of
South and East Serbia 0.646 (0.330-1.267) | 0.204 | 0.444(0.216-0.916) | 0.028* .
- the EU, age played an important role
E(:I:;::mnal level . . in the existence of unfulfilled needs for
healthcare. In the EU, notably in Greece
Secondary 1.606 (0.488-5.287) | 0.436 |0.982(0.284-3.401) | 0.977 .
Primary 1.551(0.454-5.293) | 0.484 | 0.796(0.202-3.131) | 0.744 and Romania, younger people reported
Marital status fewer unmet needs in 2022 compared
In marriage / cohabiting : : to older people. In Denmark, France,
Unmarried 0414 (0.205-0.837) | 0.014* | 0377 (0.165-0.862) | 0021+ |  Sweden, Germany, Luxembourg,
Economic status Norway, Switzerland, and Belgium,
Wealthy class 1 1 opposite results were obtained [6]. In
Middle class 0.957(0449-2.040) | 0.909 | 1.079(0496-2352) | 0.847 |  South Korea, in 2017, 9.5% of respon-
Poor class 1.169 (0.657-2.080) | 0.596 | 1.422(0.751-2.694) | 0.280 dents had unmet healthcare needs [19].
Employment status In 2022, the share of unmet health
Employed 1 1 needs was higher among people with
Unemployed 0.948 (0.466-1.930) | 0.883 | 0.893 (0.415-1.922) | 0.773 lower education. This was indeed no-
Inactive 0539 (0.281-1.033) | 0.062 | 0.458 (0.212-0.990) | 0.047* ticeable in Greece and Romania. In

*Statistically significant (p < 0.05)

Spain, Lithuania, and the Netherlands,
the group of individuals with the great-
est percentage of unmet needs com-

expressed in most European countries, including Serbia [6].
The proportion of individuals who faced financial obstacles
to receiving healthcare in 38 selected European countries in
2018 ranged from 0.1% in Austria to 13.7% in Albania, while
in Korea 2.5% of people included a financial barrier [17].
Similar results were obtained in a study in Italy, where the
primary cause for unfulfilled needs was economic reasons,
followed by the distance and waiting. Another important
result of this study was the evidence of an increase in the
gradient from north to south for all considered barriers
[18]. In Serbia, respondents from the Sumadija and West
Serbia regions have significantly less unfulfilled health needs
compared to the Belgrade region. Contrary to this, in re-
search by Popovi¢ et al. [16], which included the elderly
population, it was observed that the smallest percentage of
unfulfilled health requirements occurred in the Belgrade
region; however Vojvodina was listed as the region with the
most of unmet health needs. In a previous study the most
unrealized healthcare needs were detected in the northern
region — Vojvodina (39.5%), and the least in the central re-
gion — Sumadija and West Serbia (20.3%) [16].

Regarding the marital status, those who are not married
or cohabiting had less unfulfilled needs than those who
were married or cohabiting, while the study by Popovié
et al. [16] point out that divorced people have more un-
met health needs than married. The research conducted in
South Korea also revealed that younger people had more

‘ DOI: https://doi.org/10.2298/SARH240517073M

prised those with a secondary education level, while in
Estonia the opposite results were obtained [6]. A study
conducted in Iran showed that unemployed people were
1.7 times more probable to have unmet needs, which is the
opposite of our results [7].

BismarcK’s “classical” model (1883) is in force in Serbia,
which represents mandatory health insurance, or the so-
called “social health insurance” The healthcare system in
Serbia is financed from contributions for statutory health
coverage, within which 97% of inhabitants are covered by
it in the area of healthcare interventions, including pre-
ventative ones, but only around 3% of people have insur-
ance for emergency medical care [3, 20, 21]. Given that
the healthcare system of Serbia has undergone reform in
the last ten years, it is essential to observe the unfulfilled
healthcare needs at the national level [20]. The theory says
that access to health services is free in most countries, but
practice does not confirm this. Health inequalities arise be-
cause of variations in opportunities, situations, and living
conditions between geographic regions and demographic
groups. Generally speaking, possibilities and resources to
do actions that promote health increase with one’s socio-
economic status [22].

A persistent concern for health policy is the disparity
in socio-economic status [23]. This was also shown in our
study, which confirmed that individuals with better finan-
cial situation have greater access to healthcare and use the
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services of private practice more, unlike those who belong
to the poorest population. Adolescent health is influenced
by many factors that are associated with determinants of
health that include socio-economic status [24].

Public health and healthcare are the responsibility of
EU member states. Chapter 28 of the EU membership
negotiations, which Serbia has not yet opened, addresses
this area, containing EU legislative and strategic acts. In
2019, a report on Serbia’s progress in the EU accession
process concluded that the country had achieved moder-
ate preparedness in the areas of consumer protection and
health. However, more active participation from Serbian
institutions is needed to create the conditions for further
progress [25].

CONCLUSION

The results of this research show that the main obstacles
that cause unmet health needs among adolescent and
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young adults are finances, waiting time, and distance.
Our study revealed the significant association between
region, marital status, age and employment status with
unmet healthcare needs. Policies aimed at addressing un-
tulfilled healthcare requirements ought to take a multi-
faceted strategy, concentrating on removing obstacles that
restrict access to healthcare for the general and vulnerable
populations.
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Coumogemorpadcku U COLMOEKOHOMCKU NPeAUKTOPU HEOCTBAPEHUX 34 PaBCTBEHUX
notpeba agonecueHata u maagux ogpacamx y Cpbuju — aeo HaumoHanHor

UCTpaXKMBatba

bojaHa Munukuh', annbop Crajuh?, Hena HhoHosuh?

'YHnBep3utet y Kparyjesuy, akynTet MeguLMHCKIX HayKa, KparyjeBau, Cpbuja;
YHuBep3uTet y KparyjesLy, GakynTeT MeauLMHCKMX HayKa, KaTeppa 3a xurujeHy u ekonorujy, Kparyjesau, Cpbuja

CAMETAK

YBop/LUnm MNpeno3HaBarbe pasfiora HEOCTBAPEHNX 3APaBCTBE-
HVX NoTpe6a agonecLieHaTa U MIaayx 0Jpacvx BaXHO je Kako
611 ce carnepane npenpeke Koje CToje Ha MyTy peLuaBakba ofpe-
HeHux 3npaBcTBEHUX NPO6NEMa, Kao 1 Kako 6v ce npaTtuim
[OCTYMHOCT, cTeneH Kopuwhetba 1 cnpoBofera 34paBCcTBEHe
3awTuTe.

Linmb uctpaxvsara je 6uo ytephusarbe couroaemorpadckux
1 COLIMOEKOHOMCKUX dhaKTopa Koju Cy MoBe3aHW Ca HeOCTBa-
peHuM 34paBCcTBEHNM NoTpebama agonecueHaTa U Mnagmx
ogpacnnx y Cpbuju.

Metoge OBa cTyanja npeceka je feo HaumoHanHor nctpa-
XU1Bakba 3ApaB/ba CTaHOBHUWTBA Cpbuje 2019. roanHe, Koje
je cnpoBeo Peny6nnuky 3aBof 3a CTaTUCTUKY, Y Capafhu ca
WHcTnTyTOM 32 jaBHO 3apaBbe Cpbuje, Ip MunaH JoBaHoswmh
BatyT"  MHucTapcTBOM 3apasrba Penybnmke Cpbuje, Ha cTpa-
THUKOBAHOM ABOCTENEHOM Y30PKY. MicTpaxuBarem je 0by-
xBaheHo 1519 ncnutaHuKa, y3pacta 15-24 roguxe. Y ctyauju
cy KopuwheHn NHCTPYMEHTH 1 MeTogonorvja Tpeher Tanaca

DOI: https://doi.org/10.2298/SARH240517073M

EBponckor 3apaBcTBeHOr NcTpaXmBarba. OgpeheHn dpakTopm
MOBE3aHU Ca HEOCTBAaPEHNM MoTpebama 34paBCTBEHE 3alUTUTE
NCNUTaH cy Kopuiherbem NorncTuyKe perpecuje u x° TecTa.
Pe3yntatu HeoctBapeHe 3gpaBcTBeHe noTpebe 6une cy npu-
CyTHe Kog 4,1% McnuTaHuKa, a LOMUHAHTHM pa3nosu 6unu
cy PprHaHcuje (44,4%) n gyro yekaroe (34,9%). YoarbeHocT of
30PaBCTBEHNX yCTaHOBA 3abenexeHa je Kog 1,6% 1cnuTaHmKa,
AOK je 19,5% ncnutaHmka Haeeno BuLwe pasnora. Myntmsapu-
JaHTHa aHanu3a nokasyje fa Cy 3HayajHV HAMKATOPU HeoCTBa-
peHux noTpeba 3a 3aPaBCTBEHOM 3aLUTUTOM: XMBOTHa 06,
pernoH, 6payHy CTaTyc U pagHu CTaTyc.

3aKsbyyak Pe3ynTaTty oBOr MCTpaxkuBatba MOTY aTvi HOBU
npaBaL y Kpenpatby cTpatervja 1 gedrHncarby NpeBeHTUBHIX
nporpama 3a cMarbere HejeJHakoCTI Y 30paBsby afionecLieHaTa
1 MNagux ogpacnux u yHanpehete 3apasba bynyhrx mnagux
reHepauyja.

KrbyuHe peun: 31,paBCTBEHA 3alUTUTa; NOTPebE 3a 30paBcTBe-
HVM yClyrama; afloNnecLeHTr; MiaZin OApaciv; UCTpaXKrBatba
3ppaBba; Cpbuja
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by bacteria Clostridioides difficile toxins
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SUMMARY

Introduction/Objective Clostridioides difficile is one of the most common infectious agents and an
important cause of infections among hospitalized patients, often resulting in severe and potentially
fatal outcomes.

The objective of this study was to determine demographical characteristics (age and sex distribution) and
outcomes among hospitalized patients with Clostridioides difficile infection, and to analyze differences in
toxin A, toxin B or toxin A/B prevalence among hospitalized patients with Clostridioides difficile infection.
Methods Retrospective descriptive analysis of 200 patients hospitalized at the Institute for Pulmonary
Diseases of Vojvodina, Serbia, from 2015 to 2018 was performed. The data were obtained using a standard-
ized “Active surveillance of Clostridioides difficile” questionnaire. A non-parametric x* test and binominal
logistic regression was used to validate all hypotheses: focusing on higher infection rates and mortality
in the elderly compared to younger populations, and the predominance of diagnostic methods isolating
both toxins A and B.

Results There are statistically significant differences in the distribution of infection cases among age
groups, particularly with a higher prevalence in individuals aged 66 and older, (p < 0.001). There is a
statistically significant difference in the frequency of respondents in relation to the detection of toxins.
Percentage of representation of toxins is 61.5%.

Conclusion The results show that the most common diagnostic method is the detection of toxins A and
B, rather than isolating either toxin independently. However, the study suggests that certain diagnostic

methods should be supplemented by other newer diagnostic methods.
Keywords: Clostridioides difficile infections; hospital infections; preventive measures

INTRODUCTION

Clostridioides difficile (C. difficile) represents
a significant public health issue exacerbated
by the widespread use of antibiotics. Although
it is an anaerobic gram-positive bacterium
that is found both in the intestinal flora and
soil, it also poses a significant risk of infec-
tion among both healthy individuals and hos-
pitalized patients [1]. In the United States of
America, around half a million new infections
are reported each year, while approximately
14,000 deaths are caused by this pathogen
[2]. Upon entering the gastrointestinal tract,
C. difficile transitions from a spore form to an
active vegetative state, which leads to the ap-
pearance of infection. What makes this bac-
terium particularly dangerous are the toxins it
secretes, namely toxin A and toxin B. Toxin A
enhances the cytotoxic effect of toxin B. These
toxins synergistically destroy intestinal epithe-
lial cells and significantly disrupt the intestinal
barrier [3]. It is believed that asymptomatic
colonization of patients admitted to the health
care facility shows a prevalence rate ranging
from 0.6% to 13% [4]. Today, three types of
antibiotics are most often used in the treatment
of this infection: vancomycin, metronidazole,

and fidaxomicin. Fidaxomicin has been proved
to be the most effective in managing recurrent
infection [4]. Resistance to these treatments
often leads to pseudomembranous colitis,
characterized by severe intestinal damage, di-
arrhea, and potentially fatal outcomes [5, 6].
Certain studies show the key role of disrupted
intestinal microbiota in facilitating C. difficile
growth. In addition to the bacterial microflora
of the intestine, it is important to emphasize
that the disturbed fungal microflora also leads
to a significant worsening of the clinical pic-
ture in people infected with this bacterium [7].
Besides causing pseudomembranous colitis in
humans, this bacterium also exhibits pathoge-
nicity in various animal species causing simi-
lar disease profiles. However, bacteriophage
therapy offers a targeted alternative, leveraging
virus specificity against bacterial strains to ef-
fectively mitigate infection [8]. Moreover, in the
case of the bacterium C. difficile, it was discov-
ered that plasmids can affect both pathogenic
potential and antibiotic susceptibility, impact-
ing the regulation and production of its toxins.
The research objectives of these studies were to
detect a potential change in the genome of this
bacterium that would lead to increased sensi-
tivity of C. difficile to antibiotics [9].
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METHODS

Patients were assessed using a standardized “Active
Surveillance of Clostridium difficile” questionnaire. Toxin
Enzyme Immunoassays (toxin EIA) was used as test to di-
agnose C. difficile infection (CDI). All hospitalized patients
were confirmed by toxin EIA of bacteria by isolating toxins
A and toxin B, as well as toxins A and B simultaneously.
All patients were treated at five clinics of the Institute for
Pulmonary Diseases of Vojvodina. The methodological
goals included assessing the distribution of CDI across
different age groups and sex, two age categories (66 years
of age or older compared to 18-65 years of age), assessing
the lethality rates among these age categories suffering from
the infection, determining the prevalence of toxic detection
(either A, B, or both), determining whether there is a statis-
tically significant difference in the frequency of mortality in
relation to the specific clinic (1, 2, 3, 4, and 5). Determining
whether there is a statistically significant difference in the
frequency of respondents by age category in relation to the
year of hospitalization. Clinic 1 is the Clinic for Obstructive
Pulmonary Diseases and Acute Pneumopathies; clinic 2
is the Clinic for Granulomatous and Interstitial Lung
Diseases; clinic 3 is the Clinic of Urgent Pulmonology;
clinic 4 is the Clinic of Pulmonary Oncology; clinic 5 is
the Clinic of Thoracic Surgery (Table 1).

Table 1. Distribution of outcomes by clinics

Clinics 1 2 3 4 5
Exitus letalis 3 10 22 1 2
Discharged alive 40 49 47 12 14

This table shows the number of people who were discharged alive and who
died at the department’s clinics

The study was approved by the Ethics Committee of the
Institute for Pulmonary Diseases of Vojvodina, Sremska
Kamenica, Serbia, IRB No (27-1I1/3).

Statistical analysis

We used the statistical method for data analysis using the
non-parametric x> test and binominal logistic regression.
This statistical method was utilized to evaluate several hy-
potheses concerning CDI and outcomes. The hypotheses
tested included: increased prevalence of CDI among the
elderly compared to younger demographics, higher mortal-
ity rates in the elderly population, and more frequent utili-
zation of diagnostic methods detecting both toxins A and
B compared to methods detecting only toxin A or toxin B.
For the purpose of sample classification outcomes, based on
sex and age categories, we use binomial logistic regression.
Results were considered statistically significant at p < 0.05.

RESULT

This retrospective examination involved the evaluation of
200 hospitalized patients at the Institute for Pulmonary
Diseases of Vojvodina from 2015 to 2018. Analysis of data

‘ DOI: https://doi.org/10.2298/SARH240625077K
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confirmed the first hypothesis using the x* test, which
compared the empirically obtained frequencies against
expected frequencies. There are statistically significant
differences in the distribution of respondents by age cat-
egories, with a higher representation in the age category
of 66 years and older, (p < 0.001). The second hypothesis
was evaluated using the x* test. It revealed no statistically
significant differences in mortality rates across age cat-
egories (p = 0.55).

The third hypothesis indicates that there is a statistically
significant difference in the frequency of toxin detection
among respondents. Significantly more respondents are
in the group where both A and B toxins were isolated,
compared to groups where only toxin A or only toxin B
was isolated. The hypothesis was confirmed at the level
of p < 0.001. The fourth hypothesis indicates that there is
a statistically significant difference in mortality rates de-
pending on the clinic where treatment was received, with
the most notable differences observed in Clinic 3 (31.9%
mortality rate, and 68.1% discharge rate) at a significance
level of p < 0.05. The results of data testing for hypothesis
tive showed that there is no statistically significant dif-
ference at the p < 0.05 level in the frequency of patients
by age category in relation to the year of hospitalization
(p = 0.33). Examining the interaction of sex and age cat-
egory in the context of lethality was performed by bino-
mial logistic regression. The indicator of significance of
the logistic regression is the x* test. Sex and age do not
make statistically significant contributions to determin-
ing whether an individual belongs to the lethality category
(exitus letalis/discharged).

DISCUSSION

The main characteristic is its multidrug resistance, in-
cluding resistance to carbapenems. Clinically, CDI often
presents with hematochezia, typically associated with
significant dysbiosis of the human intestinal microbiota.
This dysbiosis exacerbates the clinical manifestations of the
infection [10, 11]. Moreover, one of the effective methods
of protection and treatment against various pathogens is
microbiome refining, offering a safer and more efficacious
alternative to fecal microbiota transplantation [12]. In a
case report study, we can see the ability of this bacterium
to cause emphysematous cystitis [13]. Probiotics are in-
creasingly recognized as an effective intervention for vari-
ous diseases, with an emphasis placed on the treatment of
intestinal infections. Probiotics represent bacteria that are
integral to the normal intestinal microflora of an organ-
ism [14]. Certain studies have shown that prolonged use
of proton pump inhibitors can disrupt this microflora by
suppressing hydrochloric acid secretion in the stomach.
In such patients, it would be desirable to use probiotics
to prevent intestinal infections, including those caused by
the bacterium C. difficile [15]. Both in vitro and murine
studies have highlighted the role of bile acids, which, due to
various biochemical processes, slow down and prevent the
growth and development of this bacterium [16]. Certain
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studies have shown that a mixture of different types of anti-
biotics have a statistical significance in the prevention and
reduction of diarrhea, as well as infections caused by the
bacteria C. difficile [17]. There is always the possibility of
false negative test results for C. difficile. In a study conduct-
ed over 15 months in an acute care facility, 50 out of 2308
samples tested showed an inverse correlation between neg-
ative polymerase chain reaction (PCR) results and positive
stool cultures for toxigenic C. difficile detection of this bac-
terium due to discordant samples led to different ribotyp-
ing patterns indicating that they originated from different
strains. In most cases, false-negative C. difficile test results
did not appear to affect clinical outcome in these patients.
The PCR detection limit can affect the results of molecu-
lar methods for the detection of this bacterium [18]. In a
single study, a total of 17 isolates of C. difficile from garden
soil and shoe soles in Perth, Western Australia, failed to
grow as black colonies on ChromID agar. MALDI-TOF
MS analysis confirmed that these strains are C. difficile
bacteria. These white colonies of C. difficile bacteria from
samples and the environment, potentially overlooked when
using ChromID bacteria C. difficile agar, present no patho-
genic threat but highlight risks of false-negative results
[19]. There are three leading methods for identifying a
toxigenic strain of C. difficile: toxigenic culture, a two-step
method that combines C. difficile culture, cell cytotoxicity
assay, and enzyme immunoassay for toxin A/B and gluta-
mate dehydrogenase, and nucleic acid amplification assays
targeting toxin-encoding genes, including PCR, quantita-
tive PCR, loop-mediated isothermal amplification, and
helicase-dependent isothermal amplification of DNA. The
method of toxigenic culture is complex and time-consum-
ing, and is mainly used for epidemiological research and
evaluation of new methods. The sensitivity and specificity
of immunoassays can vary, and must be combined with a
specific high-sensitivity approach to compensate for their
shortcomings [20]. The leading detection method of toxin
A and toxin B represents a rustic but highly valid method.
Toxin A significantly increases the secretion of fluid into
the intestinal lumen leading to inflammation and dam-
age to the protein structures of the intestine. Toxin B is
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EnnaemnonoLKe KapakTepuctTuke HdeKLMja U3a3BaHUX TOKCMHUMA baKTepuje

Clostridioides difficile

Mapko Konpusnua'?, JeneHa hekuh-Manbaua'?

'YHusep3utet y HoBom Capy, MegnumHcku pakyntet, Hosu Cag, Cpbuja;

2/HcTUTYT 3a jaBHO 3paBsbe BojsoauHe, Hosu Cag, Cpbuja;

*MHcTuTyT 3a nnyhHe 6onectn Bojsogute, Cpemcka Kamennua, Cpbuja

CAXETAK

YBop/Lum Clostridioides difficile je jepaH op Hajuewhux nHpek-
TUBHYX areHaca v BakaH Y3pOUHUK nHdeKumja Mehy xocnu-
TasM30BaHVM MaLMjEHTMMA, LUTO YECTO PE3YNTHPA TELLKMM 1
noTeHuujanHo gpatasHum ncxoguma.

Linsb oBor nctpaxkvBatba 610 je aa ce yTBpAe Aemorpadpcke
KapaKTepucTrKe (pacrnogena no nony v CTapocTyi) U NCXOAM KOF,
XOCMUTannM3oBaHux nauujeHata ca Clostridioides difficile, kao n
A ce aHanv3npajy pasnmke y npeBaneHLy ToKCHa A, TOKCMHA
B nnn TokcrHa A/b mehy XxocnuTann3oBaHUM NauujeHTMa ca
nHdekumjom 6aktepujuom Clostridioides difficile.

MeTope YpaheHa je peTpocneKkTriBHa fECKPUMTYBHA aHann3a
200 nauvjeHaTa XoCcnuTanm3oBaHux y IHCTuTyTy 3a nnyhHe
6onectu Bojsogute, y Cpbujun, y nepuogy 2015-2018. roguHe.
Mopaum cy pobrjeHn NpUMeHOM CTaHAAPAV30BAHOT YNTHUKA
,AKTUBHY Hap3op Hag Clostridioides difficile”. HenapameTapcku
X’ TeCT 1 6MHOManHa TorMcTYKa perpecuja kopuwheHu cy 3a
Ba/unpauujy cBux xunotesa: pokycvpame Ha Behe cTone nH-

DOI: https://doi.org/10.2298/SARH240625077K

dekumje n mopTanuTeT Ko CTapmjux y nopeherby ca mnahom
nonynaLunjom, 1 NPeBacT AnjarHOCTUYKNX METOAA Koje 13011yjy
TOKCUHe A n b.

PesynTaTtu [TocToje CTaTUCTUYKM 3HaYajHe pa3finKe y 3acTy-
N/beHOCTV UCMUTAHKKA Y OBHOCY Ha CTapOCHE KaTeropuje,
npu yemy ce Behu 6poj UcnuTaHrKa Hanasm y Kateropuju og
66 rofviHa 1 CTapujux, Ha HBOY 3HauajHocT p < 0,001. MocTojn
CTaTUCTUYKIM 3HaYajHa pa3nunka y GpeKBeHLM NCIUTaHNKa Y
0JHOCY Ha M30/10BaHOCT TOKCKHa. MpoLeHaT 3acTynsbeHoCTu
TOKCUHa je 61,5%.

3aksbyyak Hawwm pesyntati nokasyjy Aa je yewha 3actynsbe-
HOCT AMjarHOCTUYKE MeTofe N30/10BaHOCTM TOKCMHA A 1 b Hero
CaMO TOKCMHa A nnmn camo TokcuHa b. Anv pesynTaTu nokasyjy
pa oapeheHe AnjarHocTnuKe meTofe Tpeba fa byay notkpe-
Mn/beHe 0CTanvmM HOBMjUM MeTofama.

KmyuHe peun: nHdekumje 6aktepujom Closttridium difficile;
XocnuTanHe MHGeKLyje; MpeBeHTUBHE Mepe
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Hand replantation surgery in regional anesthesia
— report of two cases

Ana Milosavljevi¢

Banjica Institute for Orthopedics, Department of Anesthesiology, Reanimatology and Intensive Therapy,
Belgrade, Serbia

SUMMARY

Introduction Hand replantation is a microsurgical operation on completely or incompletely amputated
hand during which the soft tissue and bone structures are reanastomosed and reconstructed. Blockade
of peripheral nerves provides anesthesia and analgesia, but also a sympatholytic effect, improving blood
flow and offering better perfusion of the replanted tissue. The aim of this paper is to show the importance
of regional anesthesia for hand replantation surgery.

Case report Two male patients sustained a traumatic amputation of the hands by working on industrial
machines. The patients underwent a microsurgical hand replantation. An ultrasound-guided brachial
plexus block was performed through an axillary approach. A 22G, 10 cm needle was used. Bupivacaine
0.25% 30 ml and lidocaine 1.3% 30 ml without adrenaline were injected perineurally. The medial side of
the upper arm was infiltrated with lidocaine since it is the area of intercostobrachial nerve innervation
that remains unaffected by the brachial plexus block, preventing the pain caused by the pressure from
the tourniquet. During the operation, the patients were sedated with midazolam. Postoperatively, the
patients were under observation at the Intensive Care Unit. Analgesia was maintained with intravenous
nonsteroidal anti-inflammatory drugs and tramadol, and a single-shot blockade of brachial plexus,
intramuscular groove approach. Laboratory tests were conducted, and every three hours, the skin color
and turgor, capillary refill, and tactile temperature were monitored.

Conclusion Reducing peripheral vascular resistance, preventing vasospasm, and increasing blood flow
through the anastomoses increase the chance of successful replantation and reduce postoperative pain

and anxiety, which overall affect patients function and comfort.
Keywords: brachial plexus blockade; hand injury; microsurgery

INTRODUCTION

Hand replantation is a microsurgical opera-
tion on a completely or incompletely ampu-
tated hand during which the soft tissue and
bone structures are reanastomosed and recon-
structed [1]. If the amputation is limited to one
limb, it is convenient to operate under regional
anesthesia, which creates good perioperative
conditions and adequate pain control after the
operation [2].

Peripheral nerve block provides anesthesia,
analgesia, and a sympatholytic effect, improv-
ing blood flow and offering better perfusion
of the replanted tissue [2]. In this way, sym-
pathetic blockade leads to an increase in ve-
nous diameter and causes an increase in blood
flow through arterial blood vessels during the
operative and postoperative periods [3]. The
goal of replantation surgery has changed over
time, from establishing the circulation of the
replanted part to establishing the anatomical
and aesthetic and finally the functional role of
the amputated part of the body, in this case,
the hand.

In this article, we present the cases of two
patients with traumatic hand amputations and
indicate the importance of regional anesthe-
sia in replantation microsurgery of the upper
extremity.

CASE REPORT

Two male patients, 62 and 74 years old, sus-
tained a traumatic amputation of the hands by
working on industrial machines on the day of
admission (Figure 1). Initial wound manage-
ment and amputated segment preservation
were made adequately in the regional medical
center. On admission, patients were conscious,
hemodynamically, and respiratory stable. Upon
admission, anesthesiologic and surgical plan-
ning was done after immediate radiological and
laboratory evaluation. The patients underwent
a microsurgical hand replantation in the first
three hours after injury.

The patients were premedicated with mid-
azolam intramuscularly (0.10 mg/kg). Two
intravenous cannulas were placed. Standard
non-invasive monitoring was conducted, non-
invasive blood pressure measurement in the
contralateral arm, pulse oximetry, and contin-
uous electrocardiogram were attached to the
patient. Crystalloid infusions, proton pump
inhibitors (pantoprazole 40 mg by intravenous
injection), and antibiotic (first-generation
cephalosporin - cefazolin, 50 mg/kg/day intra-
venously) and anti-tetanus serum (1500 U intra-
muscularly) were started. An ultrasound-guided
(eZono°®4000, eZono AG, Jena, Germany) bra-
chial plexus block was performed through an
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axillary approach (Figure 2). The patients were placed in
the supine position, head turned to the opposite side, in-
jured arm abducted up to 90°, elbow flexed, and forearm in
external rotation. The linear probe was transferal over the
upper arm’s anteromedial part (Figure 3). The axillary ar-
tery was identified as a pulsating hypoechoic structure with
a vein placed medially. The nerves were identified as hy-
perechoic structures surrounding the artery. A 22G, 10 cm
needle (Stimuplex® Ultra 360°22 Ga, B. Braun, Melsungen,
Germany) was used. Bupivacaine 0.25% 30 ml and lido-
caine 1.3% 30 ml without adrenaline were injected perineu-
rally. The medial side of the upper arm was infiltrated with
lidocaine since it is the area of the intercostobrachial nerve
innervation that remains unaffected by the brachial plexus
block, preventing the pain caused by the pressure from the
tourniquet. During the operation, the patients were sedated

Figure 2. Performing an ultrasound-guided (eZono®4000) brachial
plexus block

DOI: https://doi.org/10.2298/SARH240630075M
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with intravenous boluses of midazolam (0.02 mg/kg) and
fentanyl (1 pg/kg) while maintaining spontaneous breath-
ing, oxygen 6 L/min face mask was administered, and intra-
vascular volume was maintained with crystalloids (lactated
Ringer’s solutions and sodium chloride 0.9%) and colloid
(human albumin 5%) infusions. Bones were reduced and
tixed with K-wires, blood vessels were anastomosed, and di-
rect suture of tendons and nerves was performed (Figure 4).
After identifying the arteries, the tourniquet deflated,
Heparin 5000 U was given intravenously, and continu-
ous infusion of Heparin 25,000 U was continued (Initially
3 ml/h, then corrected based on the activated partial throm-
boplastin time value, which was measured every four hours,
aiming to achieve activated partial thromboplastin time
50-70 s). Postoperatively, the patients were observed at the
Intensive Care Unit where they were kept normotensive,
with an operated arm in an elevated position, above the
level of the heart. Analgesia was maintained with intrave-
nous nonsteroidal anti-inflammatory drugs, most often
diclofenac (75 mg given intravenously every 12 hours) or
ketorolac (30 mg intravenously every 12 hours), tramadol
(100 mg given intravenously every 12 hours), and a single-
shot blockade of brachial plexus, intramuscular groove
approach, with 15 ml bupivacaine 0.125%. The patients

Figure 4. Postoperative aspect after reconstruction
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were under observation, laboratory tests were conducted,
and every tree hours skin color, turgor, capillary filling,
and tactile temperature were monitored. Dressings were
changed at least once daily. After 72 hours, the patients
were transferred to the plastic surgery ward, with the con-
tinuation of anticoagulant therapy, which was gradually
reduced, and aspirin (100 mg orally) prophylaxis started
on the 10th postoperative day to prevent arterial occlusion.
After 21 days, at discharge, both patients had vital hands
with preserved motor function. The wounds healed without
signs of infection.

Written consent to publish all shown material was ob-
tained from the patients. Ethical approval was obtained by
the institutional Ethics Committee (I-87/20). All proce-
dures performed in studies involving human participants
were in accordance with the ethical standards of the in-
stitutional and national research committee and with the
1964 Helsinki Declaration.

DISSCUSION

Upper extremity amputations account for more than 65%
of traumatic amputations. It occurs more often in men
(80%). Based on research, traumatic limb amputations are
most often caused by chainsaws and circular saws in 41%,
followed by axes in 14.6%. Amputation represents a signifi-
cant loss for the patient, both physically and mentally, so
the treatment of such injuries requires a multidisciplinary
approach [4].

Regional anesthesia provides adequate conditions for
hand surgery. The block interrupts the sympathetic in-
nervation of the upper limb, which improves blood flow
through the arterial blood vessels and causes an increase
in venous capacity. This is essential in microvascular sur-
gery because it can improve the possibility of survival of
borderline viable tissues and increase the flow of micro-
vascular arterial anastomoses [5]. Sympathetic vasocon-
strictor nerve fibers are located in the distal arterial blood
vessels of the hand, which is the reason for the frequent
appearance of vasospasm in microsurgery of the hand [6].
Thrombosis of vascular anastomoses is the most common
cause of failure in microsurgery [7]. Maintenance of ad-
equate blood flow can prevent thrombosis and early fail-
ure in microsurgery [3, 8]. Pain after surgery, emotional
problems, fear, agitation, and worry are the most impor-
tant causes of vasospasm. Compared to general anesthesia,
blocking the upper extremity with sympathicolysis pre-
vents vasospasm, leading to vasodilatation, consequently
preventing blood flow reduction and establishing adequate
tissue perfusion [9].

Furthermore, it is a very good method for postoperative
pain control, improving sleep quality and overall patient
satisfaction [6]. Regional anesthesia may lead to reduction
in systemic analgesic requirements, opioid-related side ef-
fects and the development of chronic postoperative pain
[10]. A reduction of opioids, caused by brachial plexus
block, may also decrease the incidence for opioid-induced
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nausea and vomiting, sedation, hypotension, bradycardia,
respiratory depression, biliary colic, urinary retention.
Wenger et al. [11] performed a study in which they non-
invasively measured the change in blood flow and oxygen
saturation in the hand after axillary block and came to the
conclusion that axillary block improves oxygen saturation
of peripheral tissues six hours after the start of anesthesia,
which is of crucial importance for critically perfused tis-
sues. Increased blood flow with reduced prothrombotic
coagulation factors are the most important advantages of
regional anesthesia techniques that make microsurgery suc-
cessful [12, 13]. Regional anesthesia has negligible impact
on the vital organs, which makes it safer for patients with
existing comorbidities. After surgery, patients are awake
and have a clear mind, protective reflexes of the upper re-
spiratory tract are present, and, compared to general anes-
thesia, there are fewer complications such as somnolence,
nausea, vomiting, atelectasis, and agitation. Blockade of
the brachial plexus through the axillary approach avoids
the possibility of anesthetic spreading into the epidural or
subarachnoid space, paralysis of the diaphragm, hoarseness,
Horner’s syndrome, and pneumothorax. Disadvantages of
regional anesthesia are the possibility of puncturing blood
vessels and consequently the accidental application of local
anesthetic intravascularly, the possibility of a toxic reaction,
fear of stings and pain, and discomfort due to the presence
of noise in the operating room [1, 14]. Regional anesthesia
avoids the complications and risks of general anesthesia.
Ultrasound-guided regional anesthesia increases the chance
of success of the block [14].

Brachial plexus block anesthesia is the most common
method for patients who undergo a replantation of a sev-
ered hand. This technique is widely used for upper limb
surgery, due to fewer complications. The requirements for
anesthesia are simple operation, minor impact on the pa-
tient’s physiological functions, complete immobilizations,
painless and postoperative analgesia, easy monitoring, and
achieving vasodilatation of distal small vessels. General
anesthesia is the method of choice in case of patient refusal
of peripheral nerve block, skin infection at the injection
site, uncooperative patients, patients with multiple serious
injuries, an allergy to local anesthetics, long-term surgery,
pediatric, bleeding disorders, dementia and other mental
illness [1, 15].

Regarding the choice of local anesthetics, our decision
was a combination of diluted bupivacaine 0.25% and lido-
caine 1.3%, without the addition of adrenaline. Adrenaline,
with its vasoconstrictor effect, reduces the absorption rate
and prolongs the effect of local anesthetics. The use of solu-
tions containing adrenaline can reduce blood flow through
blood vessels [6, 16]. When it is important that the total
blood flow through the extremities does not decrease,
adrenaline should be avoided. Also, local anesthetics may
delay the onset of block [17].

Postoperative care and rehabilitation are very important
for achieving a high success rate. Changes in skin color and
temperature, turgor, and slowed capillary refill can indicate
even the smallest changes in the replant [18].
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Hand amputation limits the patient’s physical, psycho-
logical, social, and professional life. The survival of the
replant depends on the success of the vascular anastomo-
ses. Reducing peripheral vascular resistance, preventing
vasospasm, and increasing blood flow through the anas-
tomoses increase the chance of successful replantation
and reduce postoperative pain and anxiety, which overall
affect patients’ function and comfort, which is made pos-
sible by the application of regional anesthesia. Adequate
regional anesthesia and sedation calm the patient, provide
suitable conditions for the surgeon’s work, and ensure
postoperative requirements, providing analgesia and va-
sodilatation.
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Hand replantation surgery in regional anesthesia - report of two cases

PennaHTauuja WaKe y permMoHanHoj aHecTe3unju — Np1Kas ABa caydaja

Axa Munocasmbesuh

WHcTnTyT 33 opToneaujy ,baruua’, Cnyxba 3a aHeCTe3MoNorujy, peaHMMaTonorujy 1 NHTeH3nBHy Tepanujy, beorpag, Cpbuja

CAMETAK

YBop PennaHTaumja Wake je MUKPOXMPYpLLKa onepatuja noT-
MyHO UN HEMOTMYHO aMMyTPaHe Liake, TOKOM Koje ce peaHa-
CTOMO3Yjy V1 PEKOHCTPYULLY KOLUTaHe 1 MEKOTKMBHE CTPYKTYpe.
Bnokaga nepudepHux Hepasa o6e36ehyje aHecTeswjy v aHanre-
3ujy, aNn 1 CUMNATONUTNYKO AejCTBO, NMobOsbLUaBa MPOTOK KPBY
1 npya 6orby nepdysujy pennaHT1paHor TKMBaA.

Linsb oBOr pafa je npuKasaty 3Hauaj permoHanHe aHectesuje
33 peniaHTaLyoHy X PYpPrujy Wake.

Mpukas 6onecHunka [1ga MyLlKa naLujeHTa JOXMBeNa Cy Tpay-
MaTCKy amnyTaLujy pyKy pagehu Ha iHEYCTPUjCKM MaLLviHama.
MauwnjeHTn cy NoABPrHY TN MUKPOXMPYPLUKOj pennaHTauujmu
WaKe y NpBa Tpuy caTa nocsie noBpeAe. YnTpa3ByyHo BohHeH
610K 6paxujanHor nnekcyca ypaheH je akcunapHum npucTy-
nom. KopuwheHa je urna og 22G, 10 cm. MNepuHeypanHo cy
annukoBaHu 6ynueakauH 0,25% 30 m/ v nupgokanH 1,3% 30 m/
6e3 afpeHanvHa. MegujanHa cTpaHa HagnakTuue je uHou-
TprpaHa NMAOKaNHOM, jep je To NoapyYje HepBaLyje HTep-
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KocTobpaxujanHor HepBa Koje ocTaje He3axBaheHo 6;10KkoM
6paxwjanHor nnekcyca, cnpeyasajyh 601 13a3saH NPUTUCKOM
TypHUKea. ToKom onepaLyje naumnjeHTy Cy ceavmpaHn Muaasona-
MoM. [MocTonepaTrBHO, NaLMjeHTH Cy ONcepBrpaHmn y JeanHnLm
VIHTEH3VBHOT Neyetba. AHanresuja je ogpxaBaHa MHTPaBEHCKUM
HeCTePOUAHUM aHTUMHIAMATOPHUM JIEKOBVIMA U TPaMagoIoMm,
Kao 1 6nokafgom bpaxujanHor niekcyca jeAHOKPaTHO, NHTep-
CKaneHcKUM npuctynom. PaheHe cy nabopatopujcke aHanmse,
a cBaka TpM caTa KOHTposnncaHu cy 60ja 1 Typrop Koxe, Kanu-
NapHO MNytberbe 1 TakKTUIHa Temnepartypa.

3akibyyak Cmarberbe nepudepHoOr BacKynapHor oTropa, crnpe-
yaBatbe Ba3ocrnasma 1 noseharbe NPOTOKa KPBU KPO3 aHacTo-
mo3e noeehaBajy LWaHCy 3a ycneluHy pennaHTauujy 1 cMatbyjy
nocTonepaTvBHU 60/ N aHKCMO3HOCT, LUTO CBEYKYMHO yThYe Ha
bYHKUWMjy 1 3a40BOBCTBO NaLyjeHaTa.

KmbyuHe peun: 6510kafa 6paxujanHor ninekcyca; MUKpoxmpyp-
rvija; noBpeaa LWake
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Spontaneous upper urinary tract rupture due to
urolithiasis
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Medical University of Sofia, Department of Urology, Sofia, Bulgaria

SUMMARY

Introduction The spontaneous rupture of the upper urinary tract’s cavity system, which includes the
pelvicalyceal system and ureter, is sporadic. This phenomenon, where urine unexpectedly leaks out of
the cavity system without any apparent cause of trauma or medical intervention, is a fascinating and
puzzling aspect of urology. This condition is typically attributed to obstructive uropathy, which leads to
increased pressure within the urinary tract.

This article illustrates the sporadic occurrence of spontaneous ruptures within the pelvicalyceal system. It
underscores the importance of prompt diagnosis and timely treatment to restore wall integrity without
significant stenosis.

Outlines of cases We have recorded four cases of spontaneous rupture in urolithiasis, with a median
patient age of 47.5 years. The clinical symptoms mimic those of renal colic. Ultrasound, computed tomog-
raphy scans, and retrograde pyelography were used to diagnose the condition. Treatment consisted of
inserting a JJ stent for an average duration of 2.5 months. In all cases, prompt diagnosis and treatment
have led to a remarkable restoration of the pelvicalyceal system and the ureter’s wall, with spontaneous
absorption of the extravasation and without significant ureteral strictures.

Conclusion The positive outcome underscores the importance of early diagnosis and treatment and
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offers hope for future cases.

Keywords: urolithiasis; spontaneous rupture; extravasation

INTRODUCTION

The spontaneous rupture of the cavity system
of the upper urinary tract is infrequent, with
only a handful of documented cases [1]. This
condition, characterized by the outflow of
contrast outside the urinary tract’s cavity sys-
tem, typically occurs without any trauma or
surgical intervention. It is most often associ-
ated with obstructive uropathy and increased
intracavitary pressure during urolithiasis. Less
common causes are malignant neoplasms,
idiopathic retroperitoneal fibrosis posterior
urethral valves, bladder obstruction, connec-
tive tissue diseases leading to fibrosis, renal
biopsy, extracorporeal shock wave lithotripsy
(ESWL), increased diuresis, pregnancy [2-8].
The clinical presentation mirrors renal colic.
The most common symptoms are sudden,
severe, persistent lower abdominal pain with
severe peritoneal irritation. Diagnosis is typi-
cally made using ultrasound, CT-urography, or
retrograde pyelography. Given the scarcity of
cases reported in the literature, much remains
to be understood about pathogenesis and the
therapeutic-diagnostic algorithm.

REPORT OF CASES

This article comprehensively analyzes four
cases involving the spontaneous outflow of

contrast from the urinary cavity system. In
our analysis, we defined ‘spontaneous’ as any
rupture occurring in the upper urinary tract
(pelvicalyceal system and ureter) that was not
directly related to trauma or surgical interven-
tion in the area, which directly damaged the
wall of the urinary system.

Case 1

A 41-year-old man came to our urology depart-
ment complaining of pain in the right lumbar
region and right abdominal half for the previ-
ous five days. He also experienced nausea and
vomiting and had a slight fever of 37.4°C. The
patient has a history of kidney stone disease.
Upon examination, he appeared to be in satis-
factory general condition and was not feverish.
Tenderness in the right abdominal half with
peritoneal irritation and positive succussion
was noted on the right side (please see Table 1
for the clinical data of the presented patients).

The patient was referred for a computed
tomography scan with the introduction of
intravenous contrast. The results revealed an
obstructive calculus measuring 9 x 7 x 8 mm
in the right kidney's ureteropelvic junction
(UPJ). There was also third-degree hydrone-
phrosis and leakage of contrast agent distal to
the calculus in the periureteral fat along the
entire abdominal segment of the ureter (Figures
1and2).
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Figure 1. Preoperative CT scan: a spontaneous rupture of the ureteropelvic junction and
a leakage of intravenous contrast around the lower pole of the right kidney

The patient underwent retrograde pyelography on the
right side. During the procedure, a 1-cm calculus was
found in the UP] and repositioned in the kidney. Following
the procedure, a 6F JJ stent was placed using a hydrophilic
guidewire for eight weeks, and a urethral catheter was in-
serted for one week. The patient was discharged on the
second postoperative day.

After two months, the patient was admitted to the urol-
ogy department for planned stent removal and laser treat-
ment of the kidney stone in the right kidney.

Case 2

A 46-year-old patient came to the Emergency Center com-
plaining of pain in the right lumbar region, spreading to
the right abdominal area, along with urinary difficulties
for about a day, as well as nausea and vomiting. No fever
was reported, and the patient had no history of kidney
stone disease.

Computed tomography with CT urography-revealed
a rupture of the pelvis of the right kidney with leakage of
contrast agent into the perirenal and periureteral areas and
a 4-mm obstructing calculus in the intramural part of the
right ureter (Figure 3).

A ureteroscopy was performed on the right side, during
which a 4-mm calculus was promptly reached after ac-
cessing the right ureteral ostium. The stone was extracted
using a nitinol stone extractor. Subsequently, a retrograde
pyelography on the right side revealed a contrast agent
leakage from the collecting system of the right kidney. A
6F/26cm J] stent was placed for a period of six weeks, and
a urethral catheter was placed for ten days. The patient was
discharged on the seventh day.

Case 3

A 58-year-old man complained of pain in the right lum-
bar region, which radiated along the right ureter for two
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Figure 2. Preoperative CT scan: spontaneous rup-
ture and leakage of intravenous contrast around
the right ureter; calculus below the ureteral-pelvic
junction

Figure 3. Preoperative CT scan: spontaneous rupture of the pelvis and
leakage of intravenous contrast throughout the abdominal segment
of the right ureter
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Figure 4. Preoperative CT scan: spontaneous rupture of the fornix of
the upper calyx of the right kidney and a small leakage of contrast
(arrow)

days. He did not have a fever and had no history of kidney
stone disease. An intravenous contrast CT scan revealed a
rupture of the fornix of the upper calyx of the right kidney
and a small leakage of contrast (Figure 4).

The patient underwent retrograde pyelography on the
right. During the procedure, a 1-cm calculus was found
below the UP]J. Following the procedure, a 6F JJ stent was
placed using a hydrophilic guidewire for three months, and
a urethral catheter was inserted for 4 days. The patient was
discharged on the fifth postoperative day.

After three months, the patient was admitted to the
urology department for planned stent removal and laser
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treatment of the kidney stone in the right kidney. One
week after the laser lithotripsy procedure, the patient was
readmitted to the hospital due to a urinary tract infection
caused by Klebsiella pneumoniae and received a 10-day
course of antibiotics.

Case 4

A 45-year-old female patient arrived at the Emergency
Center with complaints of pain and heaviness in the right
lumbar region, which had persisted for two days. The pain
radiated from the right ureter to the right inguinal region
and down to the right thigh. The patient also experienced
one episode of nausea and vomiting.

Objectively, the patient was in satisfactory general con-
dition and afebrile. Palpation was moderately painful in the
right mesogastrium. Succussion over the right kidney was
positive, and ultrasound showed mild drainage disorders
in the right kidney. An X-ray revealed a 9/5-mm calcium-
dense shadow in the right kidney, suspected to be a stone.

The next day, the patient underwent a retrograde py-
elography on the right side, which did not reveal the pres-
ence of calculus or ureteral stenosis. A 6F/26¢cm JJ stent
was placed. During the control CT scan with contrast, the
following findings were noted for the right kidney: it was
positioned abnormally low (ptosis), with the hilus at the
L4 level; there was a double drainage system on the right
side; a JJ stent was found in the upper part of the collecting
system; and the lower part of the collecting system showed
second-degree hydronephrosis. Additionally, an 8/6/4-mm
oval-shaped calculus was observed in the proximal part of
the inferior ureter, 20 mm from the UPJ. At the excretory
phase, there is no visualization of contrast agent separa-
tion distal from the calculus due to complete obstruction.
Contrast extravasation is observed from a caudally located
calyx of the upper drainage system (Figure 5).

A follow-up CT scan with contrast enhancement was
conducted four weeks after the surgical procedure. The
scan showed no perirenal urinomas. Contrast material
separated at the excretory phase beyond the previously
mentioned stone. The two ureters were observed to have
a parallel course and possibly share a common opening
- a condition known as ureter duplex. The patient was
readmitted to the hospital six weeks after the surgery to
remove the inserted JJ stent and perform laser lithotripsy
as planned.

All four patients experienced leakage of contrast from
the cavity of the upper urinary tract without any direct
trauma or iatrogenic damage. The outflow of contrast

Table 1. Clinical data

Yotovski V. et al.

Figure 5. Preoperative CT scan: spontaneous rupture of the pelvis
(arrow) and an outflow of intravenous contrast around the upper pole
of the right kidney

was a result of renal colic causing acute obstruction of the
urinary tract. The patients were diagnosed using a com-
bination of ultrasound, X-ray, and CT with intravenous
contrast (Figures 1-4). At the same time, retrograde py-
elography was used for the fourth case, following which
CT-urography was repeated (Figure 5). All four patients
developed acute renal colic, characterized by pain in the
lumbar region that radiated along the ureter, nausea, and
vomiting, with or without fever (Table 1).

The patients underwent endoscopic upper urinary tract
desobstruction by a JJ stent placement on the correspond-
ing side, followed by antibiotic therapy. Three patients un-
derwent surgical intervention at the 24th hour of diagnosis,
while one (Patient 2) underwent surgery at the fourth hour.
In the case of Patient 2, a J] placement and an extraction
of a 5-mm stone from the distal ureter were performed at
one stage. The urethral catheter was retained for three, 10,
four, and 14 days for patients 1, 2, 3, and 4, respectively.
Notably, symptom management and condition improve-
ment can be achieved immediately after desobstruction.
The criteria for discharge include the absence of symp-
tomatology, the normalization of laboratory results, and
an ultrasound examination rejecting hydronephrosis or
retroperitoneal collection.

Following discharge, three patients underwent a control
CT scan: Patient 1 after 30 days, Patient 2 after 15 days,
and Patient 4 after 28 days. All three patients showed nor-
mal CT scans, and later, laser lithotripsy was performed in
Patients 1 and 4. Due to the lack of clinical and ultrasound

Patient| Sex | Age Laboratory results Comorbidity Surgery T° el
Hgb | WBC | Cr | CRP symptoms [days]

1 Male 41 154 | 103 | 141 | 18.7 | Nephrolithiasis No Up to 37.4°C 5

2 Male 46 | 156 | 155 | 133 | 3.3 | Crohn's disease No No 2

3 Male 58 127 9 153 | 110 No Laparotomy for a puncture wound No 2

4 Female | 45 131 | 118 | 70 15.3 No No Up to 38°C 7

Hgb - hemoglobin; WBC - white blood cells; Cr — creatinine; CRP — C-reactive protein
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data for pathology, a control CT scan was deemed un-
necessary for Patient 3, who proceeded directly to laser
lithotripsy. The stents were removed after 90, 45, 90, and
55 days for patients 1, 2, 3, and 4, respectively. Timely
endoscopic treatment proved effective in controlling the
condition and preventing complications in all patients.

One complication, indirectly related to the rupture of
the cavity system, was observed - a nosocomial urinary
tract infection with Klebsiella pneumonia In Patient 3, one
week after laser lithotripsy, which required re-hospitaliza-
tion and a 10-day course of antibiotics.

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

DISCUSSION

Spontaneous rupture of the cavity system in the urinary
tract is a rare condition, with only a few reported cases
worldwide [9]. This occurs when there is a leakage of con-
trast into the retroperitoneal area without any trauma or
medical intervention, often due to obstructive uropathy
and increased pressure in the cavity system [10]. It is typi-
cally seen in the proximal third of the ureter, the pelvis,
and the fonix of the calyx [11]. Cases of urinoma formation
have been documented in the literature, with a median age
of 42 and an equal frequency among both sexes [2, 12].

Urolithiasis is the leading cause of spontaneous ureter
rupture, with the pathogenetic mechanism involving an
obstruction that increases intraluminal pressure and leads
to rupture. Other causes include passing stones causing
mechanical trauma to the wall and erosions, ulcerations,
or necrosis due to stone compression. Less common causes
include malignant neoplasms, idiopathic retroperitoneal
fibrosis, posterior urethral valves, bladder obstruction,
vesicoureteral reflux, connective tissue diseases, renal bi-
opsy, ESWL, urinary tract infection, increased diuresis,
pregnancy, and chemotherapy [2-8].

Spontaneous ruptures of the upper urinary tract in-
clude the spontaneous rupture of the kidney (also known
as Wunderlich syndrome) as well. It is a rare but life-
threatening condition [13]. The clinical signs include the
Lenk triad, which consists of a sudden onset of pain in the
lumbar region, palpable mass, hemorrhagic shock, abdom-
inal pain, and hematuria without any underlying trauma.
Factors such as renal cell carcinoma, angiomyolipoma,
systemic vasculitis, aneurysms and pseudoaneurysms of
renal vessels, arteriovenous fistulas, venous thrombosis,
systemic lupus, coagulopathies, infections, and the use of
anticoagulants and antiplatelet agents are often implicated
in the development of this condition [14, 15].

The clinical presentation of spontaneous rupture of the
pelvicalyceal system and ureter includes pain in the lumbar
region, abdominal pain with peritoneal irritation, acute
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abdomen symptoms, nausea with or without vomiting, and
fever. It frequently occurs without urinary system symp-
toms and with normal urine analysis results.

The optimal method for diagnosing a spontaneous
rupture of the upper urinary tract involves an ultrasound
examination, CT with intravenous contrast, and retrograde
pyelography [16-20].

Treatment for a spontaneous rupture of the pelvicalyceal
system and the ureter typically includes the placement of a
J] stent for six to eight weeks. Follow-up monitoring may
consist of retrograde pyelography and/or CT-urography.
If necessary, percutaneous nephrostomy with anterograde
insertion of a JJ stent may be an option for a further inter-
vention [21, 22, 23]. Conservative measures such as anti-
biotics and pain relief may suffice in milder cases [24-27].
Open surgery may also be considered in specific situations.

We are encouraged by the positive progress observed,
with the extravasation being spontaneously absorbed with-
in one month of the stenting. In rare cases, a nephrostomy
tube may be needed to drain the urinoma. However, our
follow-up at four and six months has revealed complete
restoration of the pelvicalyceal system and ureter wall, with
no signs of stenosis.

The spontaneous rupture of the upper urinary tract
is a rare condition, often caused by obstructive uropathy
from obstructive nephrolithiasis. In the four cases we
examined, rupture occurred spontaneously due to renal
colic. Endoscopic treatment, which included desobstruc-
tion and placement of a ureteral stent, effectively man-
aged the symptoms. Patient follow-ups involved clinical
observations, laboratory tests, ultrasound monitoring, and
CT-urography. The stent remained in place for an average
of 2.5 months, sufficient for complete symptom control.
Timely diagnosis and treatment resulted in the complete
restoration of wall integrity, spontaneous resorption of ex-
travasation, and the absence of complications [28].
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Spontaneous upper urinary tract rupture due to urolithiasis

CnoHTaHa pynTypa ropkber ypuHapHor TpaKkTa Kao pe3ynTaT ypoiuTujase

BaneHTuH Jotoscku, CnaBuHa Kotosa, Metoauj Munyuwes, LietaH Jlazapos, Anekcangap KpactaHos

YHuBep3uTeTCcKa 6onHULa , AneKkcaHapoBcKa', YponoLka knnHrka, Coduja, byrapcka;
MepuumHckmn yHnsep3utet y Coduju, Opemerse yponoruje, Coduja, Byrapcka

CAMETAK

YBop CnoHTaHa pynTypa KaBUTapHOr CUCTeMa ropker ypu-
HapHor TpakTa (NMWjenoKanmKCcHOr cucTema 1 ypetepa) petka
je matonoruja. lNpeacTaB/ba CMOHTaHO Lypere MoKpahe BaH
KaBWTapHOr crcTeMa, 6e3 OCHOBHE TpayMe UMK jaTporeHe MH-
TepBeHLUyje, Hajuellfie Kao pe3ynTaT ONCTPYKTUBHE yponaTuje
1 nosehaHOr MHTPaNyMVHANHOT MPUTHCKA.

OBaj paj HarnallaBa BaXHOCT 6p3e AujarHocTrKe 1 NpaBo-
BPEMEHOT Jleyerba Kako 61 ce 06HOBVO MHTErpuTeT 31aa 6e3
3HayajHe CTeHo3e.

Mpukas 6onecHuKa MpuKasyjemo YeTMpy cryyaja CrioHTaHe
pynType Koa yponutujase. MpoceyHa ctapocT 6onecHrKa buna

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):514-519

je 47,5 rogyHa. KnHuyka cnvika nopceha Ha 6ybpexHe Konvike.
3a nocTaBsbatbe AvjarHo3e Kopuctunm cmo exorpadujy, CT-ypo-
rpadujy, petporpagHy nujenorpadujy. Jleuerbe nogpasymena
dukcaumjy JJ cteHTa y npoceky AaBa v no meceua. Kop cBux
60necHNKa 6naroBpemeHa gujarHosa u nevyerbe 06e36ehyjy
MOTMyHW OMopaBak 31Aa N1jenoKannkcHor cuctema u ypete-
pa y3 CMOHTaHy pecopnuujy eKcTpaBasauuje 1 6e3 3HauyajHuxX
CTPUKTYypa ypeTepa.

3aksbyyvak [lobpu pe3yntatyi HarnallaBajy BaXHOCT NpaBoBpe-
MeHe injarHo3e v leuerba CrIoHTaHWX pynTypa ypeTepa v Aajy
Hafy y noBosbaH pa3Boj y byayhum cnyyajesrma.

KrbyuHe peun: yponmTujasa; CoHTaHa pynTypa; eKcTpaBasaLuja
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Breakage and dislocation of the Hickman catheter in
pediatric patient
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SUMMARY

Introduction The Hickman catheter is a tunneled, open-type catheter often implanted in children for
long-term intravenous treatment. Their application can cause numerous complications. Catheter breakage
and dislocation of fragments to the intravascular system is a rare but life-threatening condition. When
a complication occurs, depending on the patient’s clinical condition, the first step is transcutaneous
endovascular removal of the catheter’s fragment. If this is not possible, surgical thoracotomy is necessary.
The objective of this article was to present a case of breakage and dislocation of Hickman catheter in a
pediatric patient, as well as the diagnostic and therapeutic approach to complications.

Case outline We report a 14-month-old child who had a Hickman catheter because he was undergo-
ing treatment for acute juvenile myelomonocytic leukemia. Due to a malfunction of the catheter, the
existing catheter had to be removed. During the surgical procedure, a breakage and dislocation of the
catheter fragment occurred. A chest X-ray and an echocardiography confirmed the position of the catheter
fragment in the right atrium. A transcutaneous endovascular procedure was successfully performed to
remove the fragment of the catheter.

Conclusion Numerous complications can occur during the insertion, management, and removal of long-
term catheters. It is necessary to periodically control the catheter’s position by chest X-ray and ultrasound
of the heart and neck. If a particular complication is detected, an individual approach to treatment with
the lowest risk to the patient should be chosen. Dislocated fragments of the Hickman catheter can be
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safely removed by endovascular transcatheter procedures.
Keywords: Hickman catheter; complication; children; transcutaneous endovascular procedure

INTRODUCTION

The Hickman catheter is a long-term, tunneled
central venous catheter (CVC). It is used to ad-
minister medications and blood components
infusion or to sample blood in pediatric pa-
tients. It is implanted with a surgical approach
in children with malignant diseases, short bow-
el syndrome, chronic diarrhea, hemophagocytic
syndrome, and hemolytic-uremic syndrome [1,
2]. The catheter is removed when treatment is
completed or if complications occur during
catheter insertion, use and removal [3]. The
most common complication is infection [4].
Less common complications are thrombosis,
malfunction, obstruction of the catheter, he-
mato-pneumothorax, air embolism, injury of
the brachial plexus, erosion of the venous wall,
dislocation, catheter disconnection or catheter
breakage with drug extravasation or secondary
embolization [5]. Breakage of the CVC s a se-
vere and life-threatening complication with an
incidence in adults in the range of 0.2-4.2% [6,
7]. The first case report of heart embolization
in humans by polyurethane peripheral venous
catheter fragments was published in 1954 [8].
Depending on the place of insertion, the part of
the catheter could be in the superior vena cava
or the heart, causing arrhythmias, myocardial
perforation, damage to the valvular apparatus

or leading to embolization of the pulmonary
artery. We report the surgical removal of a
Hickman catheter in a 14-month-old child.
During the removal, a catheter fracture with
embolization of the heart occurred. We want
to emphasize the severity of the complication
and point out the possibilities of diagnosis and
treatment in such situations.

CASE REPORT

A 14-month-old child has been treated for ju-
venile myelomonocytic leukemia. Due to the
challenging course of the disease, a splenectomy
was performed in the 11th month of life. A 5
Fr Hickman catheter was installed through the
right internal jugular vein in the same operation.
Three months later, the catheter malfunctioned,
requiring its surgical removal in analgosedation.
A preoperative X-ray of the chest indicated the
proper position of the tip of the Hickman cath-
eter, its integrity, and a normal finding on the
heart and lungs. Preoperative echocardiography
demonstrated a normal finding. Blood count
and coagulation screening tests were acceptable
for general anesthesia. Surgical removal of the
Hickman catheter was performed in the operat-
ing theatre, in analgosedation, with local anes-
thesia. We followed the pediatric protocols of
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part of the Hickman catheter

preoperative fasting, premedication and patient monitoring
during the procedure. Analgosedation was performed by
intravenous use of propofol and ketamine with inhalation
of oxygen and air on spontaneous breathing. Very soon
after the surgery, massive bleeding developed with a grow-
ing hematoma in the right pectoral region. The child was
urgently returned to the operating theatre, intubated, and
was put under general anesthesia. Signs of hemorrhagic
shock quickly developed. During the exploration of the
bleeding site, it was necessary to give transfusion of packed
erythrocytes and platelet concentrates platelets, tranexamic
acid, crystalloids, 5% albumin and dopamine infusion to
maintain the hemodynamic stability. Chest X-ray in the op-
erating theatre showed normal findings without Hickman
catheter fragments. During the exploration of the wound,
no specific lesion of the blood vessel was found. A hema-
toma was evacuated from the pectoral area, and drainage
was performed.

The child was transferred into the pediatric intensive
care unit (PICU). The treatment in the PICU involved me-
chanical ventilation of the patient, sedation, and relaxation.
Hemodynamic stability was established. Laboratory results
indicated impaired coagulation, with activated clotting
time of 140 seconds, and platelet dysfunction on rotational
thromboelastometry. Control blood count showed leuko-
cytosis (white blood cells 27.6 x 10°/L), anemia (red blood
cells 1.91 x 10"*/L, hemoglobin 61 g/L, hematocrit 0.17),
and thrombocytopenia (platelets 46 x 10°/L). In order to
correct these disorders, the patient received concentrate of
clotting factors II, VII, IX, and X, tranexamic acid, packed
red cells, platelet transfusion, and fresh frozen plasma. A
control chest X-ray performed immediately after admis-
sion to the PICU revealed a part of the CVC in the right
atrium (Figure 1) confirmed by echocardiography exami-
nation (Figure 2).

The child had no clinical symptoms caused by the in-
tracardiac position of the catheter.

Options for foreign-body extraction were catheteriza-
tion of the heart with a percutaneous endovascular re-
trieval of the catheter fragment or open thoracotomy. In
general anesthesia, interventional cardiologist introduced
the transcutaneous endovascular device in the catheter-
ization theatre through the right femoral vein. Hickman
CVC fragment, 4.5 cm long (Figure 3), was attached by the
snare catheter and successfully retrieved through 7 Fr long
sheath introducer. The treatment continued in the PICU
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Figure 1. The preoperative chest X-ray (a); the postoperative chest X-ray (b); HC - the

Figure 2. The postoperative heart ultrasound; HC
- part of Hickman catheter; LV - left ventricle; RV -
right ventricle; LA - left atria; RA - right atria

Figure 3. Part of Hickman catheter 4.5 cm long

for the next five days. The child was afebrile and hemody-
namically stable. On the third postoperative day, he was
extubated, and oral intake was started. Postoperative labo-
ratory results on discharge were normal, and the child was
transferred to the hematologic ward for further treatment.

The authors declare that the article has been written
in accordance with the ethical standards of the Serbian
Archives of Medicine and the ethical standards of medi-
cal facilities for each author involved. No personal data of
the patient has been presented in the manuscript. Written
consent was obtained from the parents.

DISCUSSION

Using permanent CVCs has changed the perspective of long-
term treatment of pediatric patients. Complications are al-
ways possible. The most common complication is sepsis, and
the less frequent complications are thrombosis, malfunction,
dislocation, or catheter breakage. There are several causes of
catheter breakage: the length of use, the chemical reaction
of the drugs with catheter walls, the pressure at which fluids
are injected, chronic pressure to which surrounding tissues
expose the catheter and external influences. Many studies
have shown that silicone catheters are more durable than
polyurethane [9]. “Pinch-off syndrome,” which describes
catheter compression between the clavicle and the first rib
and can be verified by chest X-ray, indicates an imminent
breakage of the catheter [10]. Catheter breakages occur in
the external parts of the Hickman catheter rather than in
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the tunneled part of the catheter [11]. However, in pediatric
patients, this complication can be asymptomatic; symptoms
can be arrhythmias, paresthesia, palpitations, or catheter
malfunction. This complication can be the cause of death
due to pericardial tamponade, myocardial perforation,
sepsis, endocarditis, thrombosis, pulmonary embolism,
myocardial infarction, fatal arrhythmias, the formation of
aneurysms or pulmonary abscesses [12]. In the study of pe-
diatric patients, Zhang et al. [13] concluded that Hickman
catheters are more prone to mechanical damage than totally
implanted port catheters. Also, catheter breakages are more
common in occluded catheters when extensive fluid pres-
sure is used to flesh the catheter. CVC occlusion accounted
for 14-36% of catheter-related complications within one to
two years of insertion.

This complication occurs more frequently in younger
children and in children with lower body weight [14].
Breakages during catheter removal or exchange and dis-
connection are more common in children than in adults
[15]. The pulmonary artery is the most common location
of fragment dislocation in pediatric patients.

Annual checks of the catheter position by chest X-ray
or ultrasound of the heart and neck are necessary [16]. If
a catheter compression is observed in the costoclavicular
area on the X-ray examination, it is necessary to remove
it as soon as possible [10]. Part of the protocol for im-
plantation and explantation of the Hickman catheter in
our hospital includes performing a chest X-ray to reveal
the appropriate position of the catheter in the operating
theatre. In our case, the chest X-ray was performed, but a
catheter fragment was not seen either in the heart or in the
chest because it remained in the neck (right jugular vein).
Afterwards, during the stay at the PICU, the foreign body
dislocated and was seen in the right atrium by a chest X-ray
and echocardiography. This situation implies the need for
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Owrtehere U aucnokaumja XMKMaHOBOT KaTeTepa Kog neaunjaTpujcKor naumjeHTa
BecHa CreBaHoBuh'? Urop KpyHuh?, Ceprej Mpujuh'?, [paraHa Byjuh'2

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

2/HCTUTYT 3a 34PABCTBEHY 3aLUTUTY Majke U feTeTa Penybnuke Cpbuje , Op Bykan Yynuh', beorpag, Cpbuja

CAMETAK

YBog XMKMaHOB KaTeTep je CTalHu TYHENM30BaHu KaTeTep
OTBOPEHOT TWMA, KOju Ce YeCTO MMMNIAaHTMpPa y Aedjem y3pa-
CTy 3a noTpebe AyroTpajHor feyera. kberoa npumeHa Moxe
13a3Baty Komnavkauuje. Owrtehere KateTepa 1 Arciokauuja
dparmeHaTa y UHTpaBacKynapHU CUCTEM je PeTKa, anu XUBOTHO
yrpoxaBajyha Komnnukauuja. Kaga ce komnnukauuja jorogu,
Y 3aBMICHOCTV Of KNMHUYKOT CTatba MalujeHTa, Tpeba npBo
MOKYLUATL Ca TPAHCKYTaHUM €H0BAaCKYNIapHUM YKNakaheM
¢dparmeHTa KateTepa. YKonmko To Huje moryhe, npuctyna ce
TOPaKOTOMUjU.

Linm oBor papa je ga ce nprKkake HauMH HacTaHKa owTehe-
tba 1 ANCNOKaumje XMKMaHOBOT KaTeTepa KOA nefujaTpujckor
6O0NIECHIKA, KAO 1 AWjarHOCTYKN 1 TEPANUjCKI MPUCTYN KOM-
navKauujama.

Mpuka3s 6onecHuKa Mprikasyjemo 14-meceyHo AeTe KoMme je y
TOKY Jleyetba jyBEeHUTHE MI1jeNIOMOHOLUTHE NieyKemuje yrpaheH
XnKmaHoB KaTeTep. 360r MandyHkLUmje KaTeTepa, noctojehin
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KaTeTep je Mopao 6uTu n3saheH. Tokom X1pypLLKe NpoLeaype
polwuno je go owTtehera 1 Anciokauvje pparmeHTa Katetepa.
PeHareHckn cHumak nnyha v ynTpasByk cpLa noTBPAWIN Cy
no3vumjy dparmeHTa Katetepa y ecHoj KOMOopW. TPaHCKyTaH
€H[J0BaCKyIapHW NPUCTYN yKNakaka Aena KateTtepa je ycrne-
LIHO N3BefEH.

3aK/byyak TOKOM MHCepLMje, NPUMEHE U YKiatbatba JyroTpaj-
HUX KaTeTepa Mory ce AecnTtn 6pojHe Komnamkauuje. Heonxopa-
Ha je NOBpPeMeHa KOHTpOsa No3uLmje KateTepa peHAreHCKUM
CHVWMKOM FpyfHOT KOLa 1 YATpa3ByYHUM Npernefom cpLa n
BpaTa. YKONNKO ce oTKpuje ogpeheHa komnankaumja, Tpeda
NPUCTYNUTU UHAMBYAYATHOM Nleyetby Ca HajMatbUM PU3NKOM
no nauwjeHTta. OanombeHn AenoBm Katetepa Mory 6uTH ycne-
LUHO YKJIOHEeHV eHAO0BACKYNapHOM TPaHCKaTeTEPCKOM MpPo-
Leaypom.

KrbyuHe peun: XnkmaHOB KaTeTep; KOMMvKaLmje; gete; nep-
KyTaHa eHAOBacKynapHa npoLeaypa
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SUMMARY

Stereotactic body radiotherapy (SBRT) is the standard treatment for early-stage inoperable non-small
cell lung cancer. SBRT achieves a high local control rate (74-100%), preserves the quality of life, and the
treatment is of low-toxicity. Different fractionation regimens are used, depending on the localization and
size of the tumor, the proximity of the organs at risk, and the general condition of the patient.

The radiobiology behind SBRT is largely unknown, precisely defined radiation doses and the number
of fractions are still a matter of debate. Numerous studies are ongoing regarding the standardization of

SBRT in lung cancer treatment.

Keywords: stereotactic body radiotherapy; lung cancer; early stage

INTRODUCTION

Stereotactic body radiotherapy (SBRT) is
a technique of external beam radiotherapy
that accurately delivers a high dose of radia-
tion to an extracranial target in a single or
few fractions. Developed in the early 1990s,
SBRT has been further adapted and improved
and is currently an important component of
modern radiotherapy. Nowadays, SBRT rep-
resents the standard treatment for patients
with early-stage (TNM classification: T1-T2,
NO, M0) inoperable, non-small cell lung can-
cer (NSCLC), with a high local control rate
(74-100%), preserved quality of life, and low
treatment toxicity [1, 2].

INDICATIONS AND PATIENT SELECTION

Early-stage NSCLC is traditionally managed by
lobectomy and systematic hilar and mediastinal
lymph node dissection. Overall survival is 60—
92% five years after lobectomy, which makes
early-stage NSCLC a curable disease. However,
a significant number of patients present as
medically inoperable and thus approached with
atypical lung resections, radical radiotherapy
(60-66Gy), or best supportive care [2].
Randomized trials that compared the results
of operative treatment to SBRT found no dif-
ference in the three-year survival rate (91% in
both arms), while three-year local control was
80% after SBRT and 88% after lobectomy [3].
The ongoing “Patients with operable stage i
non-small cell lung cancer” study aims to de-
termine whether the SBRT with a precisely de-
fined dose and delivery technique can be more

effective than the surgery. The results of this
study are expected in 2026 [4].

According to the ESTRO/ACROP consen-
sus in 2017, candidates for SBRT should have
histopathologically confirmed NSCLC, stage I
(T1-T2, NO, MO0), primary tumor of maximum
size up to 5 cm, at least 2 cm away from the
main bronchus Eastern Cooperative Oncology
Group performance status < 3 and minimal life
expectancy of one year. There are no absolute
contraindications in terms of age, Charlson
Comorbidity Index, chronic obstructive pul-
monary disease, and pre-treatment pulmonary
function [5].

Localization of the tumor within the lung
parenchyma is crucial in making treatment
decisions. Centrally localized lung tumors,
defined by the Radiotherapy and Oncology
Group (RTOG) as lesions located < 2 cm from
the proximal tracheobronchial tree (PBT)
represent a challenge both for SBRT and the
surgical treatment [6]. The implementation
of SBRT in this localization is still a matter of
debate since it is associated with an increased
risk of developing severe radiotherapy-related
toxicity (namely esophagitis and bleeding) [7].
Wau [8] indicates that the application of SBRT
in tumors localized 2 cm from the proximal
bronchial tree is a “no-fly zone” due to high
toxicity, and that conventionally fractionated
radiotherapy should be the treatment of choice.

Tumors of ultra-central location are de-
fined as tumors located < 1 cm from the PBT.
These patients are at a particularly high risk of
developing severe toxicity (= grade 3 accord-
ing to the National Cancer Institute-Common
Terminology Criteria for Adverse Events).
A prospective phase II Nordic study in 2021
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established a cut-off at a distance of 1 cm from the PBT.
The SBRT for (ultra) central tumors > 1 cm from the PTB
is associated with an acceptable risk of toxicity (grade 1-2),
while in tumors < 1 cm away from the PBT it is unaccept-
able (= grade 3) [9, 10].

Therefore, in everyday practice, the patients are assessed
multidisciplinary on a “case to case” basis.

SBRT treatment planning

Most of the modern radiotherapy centers are equipped
with the necessary devices for the application of SBRT,
making it widely adopted. Only four-dimensional com-
puted tomography (4DCT), standard linear accelerator
with image guidance and high-resolution multi-lamellar
collimator < 10 mm are mandatory. All other equipment
is optional [5].

To adequately plan and perform SBRT of lung tumors,
the positioning, and immobilization of the patient is ex-
tremely important. A “wing board” immobilization de-
vice with arms overhead is used as standard, while other
SBRT-specific immobilization devices are optional and
institution-based.

Treatment planning computed tomography (CT) of the
thorax is performed thereafter, with the previous assess-
ment of the patient’s respiratory function and the possi-
bility of applying respiration control procedures (such as
deep inspiration breath hold). Accordingly, the treatment
planning CT is made during free breathing or in a certain
phase of respiration (respiratory gating).

For treatment planning, 4DCT is recommended, from
the lung apex to the second lumbar vertebra, with 2-3 mm
thickness.

Delineation of target volumes is based on International
Commission on Radiation Units and Measurements
(ICRU) 62 and ICRU 83 recommendations [11].

The tumor volume - gross tumor volume (GTV) is de-
lineated on each CT slice, in the CT lung window, usually
without a margin for the potential microscopic spread of
the disease (clinical target volume). In GTV delineation,
treatment planning PET/CT fusion is recommended.

After GTV delineation, planning target volume (PTV)
is added for set-up errors. Defining PTV depends on the
treatment planning CT. If 4DCT is used, it is necessary
to delineate the internal target volume that corresponds
to the position of the target (tumor) during respiration.
The PTV is created usually by adding a margin of 5 mm
to the internal target volume in all directions [12]. If the
patient is scanned while breathing freely and/or with stan-
dard three-dimensional computed tomography, the PTV
is formed by adding a margin to the GT'V of 10 mm in all
directions (Figure 1).

Organs at risk (OAR) include the trachea, main bronchi,
the esophagus, aorta, heart, spinal cord, both lungs and
chest wall.

Intensity Modulated Radiotherapy is the most common-
ly used technique for lung SBRT, using multiple coplanar
fields, with 6-10 MV photons. Since 2011, Volumetric,
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Modulated Arc Radiotherapy became the preferred tech-
nique (Figure 2).

Before carrying out each radiation fraction, it is manda-
tory to check the patient and tumor position with cone beam
CT, and, if necessary, correct the positioning (Figure 3).

Figure 1. Target volume delineation and organs at risk (Institute for
Oncology and Radiology of Serbia)

Figure 2. Volumetric modulated arc radiotherapy for lung cancer ste-
reotactic body radiotherapy (Institute for Oncology and Radiology
of Serbia)

Figure 3. Cone beam computed tomography (Institute for Oncology
and Radiology of Serbia)
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SBRT TREATMENT DOSE

The application of a high radiation dose with each SBRT
fraction leads to a high biologically effective dose (BED),
and establishes SBRT as a biologically more potent method
than the conventional fractionation regimen.

The radiobiology behind SBRT is largely unknown, so
the tumor dose and the number of fractions are still a mat-
ter of discussion. The administered dose is risk-adapted
and depends on the localization of the tumor within the
lung, the proximity of the OAR, tumor volume, and pa-
tient’s characteristics. Different fractionation regimens
are used in practice, but it is recommended BED to be
=100 Gy [13]. In 2019, the Anderson Cancer Center pub-
lished the results of a retrospective study that high BED
(> 130 Gy) was associated with longer survival compared
to lower BED (100-129 Gy) suggesting the importance
of a total dose rather than a fractionation regimen [14].

In the RTOG 0915 trial, two fractionation regimens
(34 Gy in one fraction vs. 48 Gy in four fractions, prescrip-
tion isodose > 60% to < 90%) were compared in patients
with peripherally localized tumors. There was no significant
difference in the local control, occurrence of late toxicity, and
survival between the two regimens [15]. For peripherally
localized tumors that are in direct contact with the thoracic
wall, Nagata et al. [16] proposed two fractionation regimens:
45 Gy in three fractions and 48 Gy in four fractions.

The RTOG 0813 trial was designed to determine the
maximum tolerated dose for centrally localized tumors.
The maximum tolerated dose was 12 Gy in five frac-
tions, with a local control of 89.4% [17]. According to
the GOECP/SEOR radiotherapy guideline and evidence
published so far, a safe dose for centrally located tumors
is 50-60 Gy in five fractions, but an 8 x 7.5 Gy regimen
can be considered [18].

Ultra-centrally localized tumors represent a special
challenge for performing SBRT. HILUS trial in 2022
showed that the fractionation regimen of 8 x 7 Gy for
tumors localized < 1 cm from PBT is unacceptable due
to the resulting toxicity [9, 10]. However, the delineation,
treatment planning, and dose delivery vary throughout
studies. The novel results of the phase I SUNSET trial in
2024 suggest that a dose of 60 Gy in eight fractions (pre-
cisely planned and delivered) can be considered safe [19].

TREATMENT TOXICITY

The development of acute and late toxicity after lung tu-
mor SBRT is individual, and depends on multiple factors
such as patient age, comorbidities, tumor localization in
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CTepeoTaKcHMuHa paguoTepanuja y neyery KapumHoma nayha — caspemeHe

moryhHocTu

bojaHa Monapuh-banhyp', bpaHkuua Munowesuh-Mapaunh', AnekcaHgap CrenaHoBuh'? MapuHa HukutoBih'2,

TaTjaHa ApceHunjeBuh'?

"MHcTuTyT 33 oHKonorujy 1 paguonorujy Cpbuje, beorpag, Cpbuja;
2YHuBep3uTeT y beorpagy, MegnumHckn dakynter, beorpag, Cpbuja

CAMXETAK

CTepeoTakcnyHa paguoTtepanuja npeAcTaBiba CTaHAAPAHN
TPETMaH Yy Jleyetby paHor CTagunjyma, MUHONepPabuaHOT, HeCUTHO-
henujckor kapumHoma nnyha. MocTuxe BUCOKY CTOMY JIOKanHe
KoHTpose 6onectu (74-100%), y3 ouyBaH KBanuTET XMBOTa 1
NPUXBaT/bNBY TOKCUYHOCT. Y KJIMHWYKO]j MPaKCy Kopucre ce
PasnMunTU PeXrMM GpPakLMOHNCarba Y 3aBUCHOCTY Of JIOKa-
nu3auuje 1 BenuyriHe Tymopa, 6an3nHe pr3nyHMX opraHa 1
orwiTer cTarba 60necHyKa.
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Papmo6uronoruja ctepeoTakcyHe pagmoTepanuije je jow yBek
He[0BOJbHO MO3HaTa, Tako Aa Cy nNpeumn3Ho gedrHrcaHe fo3e
3payerba 1 6poj dpakuuja 1 farbe NpegmeT pacnpase. Y TOKY
cy 6pojHe cTyauje cTaHAapAM3aLyje CTepeoTakcMyHe paauro-
Tepanuje y neyerby KapuyuHoma nnyha.

KrbyuHe peun: cTepeoTakcmyHa paguoTepanuja; KapLyHoM
nnyha; paHu ctagujym
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SUMMARY

Pancreatic cancer is one of the most aggressive tumors and is among the top ten most common malignan-
cies in the world. This is a disease of older adults, and men get it more often. Pancreatic carcinomas risk
factors are obesity and type Il diabetes, smoking, and alcohol consumption. Symptoms of the disease in-
clude obstructive jaundice, loss of appetite, weight loss, fatigue, and back pain. The diagnosis of pancreatic
cancer involves computed tomography of the thorax, abdomen and pelvis or magnetic resonance imaging
of the abdomen and pelvis, and endoscopic ultrasound with biopsy. The most common histological type
of pancreatic cancer is ductal adenocarcinoma. The TNM classification is used to determine the stage
of the disease. Pancreatic cancer treatment is complex, multidisciplinary, and multimodal, and involves
the use of surgery, chemotherapy, and radiotherapy, alone or in different combinations. Surgery is the
main treatment modality for these tumors, especially in localized stages. Chemotherapy is applied in all
forms in the treatment of pancreatic cancer as neoadjuvant, adjuvant, and systemic. Inmunotherapy, as
the newest type of treatment, is used in a limited way in the metastatic phase of pancreatic cancer. The
role of radiotherapy in the treatment of pancreatic cancer is still debated, and it is most often applied
in a neoadjuvant and palliative approach. Palliative therapy and care are an indispensable part of the
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treatment of patients with pancreatic cancer.
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INTRODUCTION

Pancreatic carcinomas are considered one of
the deadliest malignancies because they are
usually in advanced stage at the time of diag-
nosis.

EPIDEMIOLOGY AND ETIOLOGY

Pancreatic cancer is among the top ten cancers
in the world in terms of incidence and the sev-
enth most common cause of death from cancer
[1]. In the Republic of Serbia, pancreatic cancer
is the sixth most common cancer.

Pancreatic cancer is a multifactorial disease.
Genetic factors include a positive family history.
Demographic risk factors, age and sex, indicate
that the disease is more common over the age
of 50 and with a male predominance. Acquired
risk factors include obesity, type II diabetes,
smoking and alcohol consumption [2].

SYMPTOMS AND DIAGNOSIS

Early-stage pancreatic cancer rarely causes
symptoms, and when symptoms develop, it
is usually at an advanced stage. Symptoms in-
cludes obstructive jaundice, loss of appetite, fa-
tigue, weight loss, and abdominal or back pain.

At the time of diagnosis, about 50% of pa-
tients have metastatic disease, about 35% have

locally advanced disease, and 15% have local
disease [3].

Diagnostics of pancreatic cancer includes
computerized tomography (CT) of the thorax,
magnetic resonance (MR) or CT of the abdo-
men and pelvis, MR cholangiopancreatography,
endoscopic ultrasound (EUS) with biopsy and
pathohistological analyses.

CT is widely accepted in the diagnosis of
pancreatic cancer. With modern multiphase
and multidetector high-resolution CT with
multiplanar reconstructions and contrast, the
sensitivity of pancreatic cancer detection is
89%, and the specificity is 90% [4].

MR of the abdomen and pelvis provides a
much better image of the soft tissues, especially
in cases where the CT findings are inconclusive.
MR with using diffusion sequences, the sensi-
tivity increases to 92-96%, and the specificity
t0 97-99% [4].

EUS is not used as a routine method in the
detection of pancreatic cancer, but for the de-
tection of small tumors that are not visible on
CT and are suspected on MR. EUS is primar-
ily used to biopsy suspicious changes in the
head of the pancreas to obtain pathohistologi-
cal findings. The sensitivity of this method is
89-91% and the specificity is 81-86% [5].

Pancreatic carcinomas form a very hetero-
geneous group of tumors and ductal adeno-
carcinomas make about 90% of all pancreatic
carcinomas [6]. Although histopathology re-
mains the most reliable method for establishing
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a definitive diagnosis, it may be difficult to distinguish
pancreatic carcinomas from metastases without immu-
nohistochemistry [7]. Progress in molecular biology and
pathology have led to more precise diagnosis, subtyping,
tumor classification and prediction of therapeutic re-
sponse. Pancreatic cancer genome is very heterogeneous
and includes gene mutations and abnormalities (BRCA1,
BRCA2, TP53, KRAS, etc.), microsatellite instability as well
as impaired expression of growth factors (HER2) [8].

STAGING

The TNM classification is used to present the stage of
pancreatic cancer [9]. The lymphovascular and perineural
invasion of pancreatic carcinoma is prominent. The most
common sites of pancreatic cancer metastasis are the liver
(90%), lymph nodes and lungs (25%), peritoneum (20%)
and bones (10-15%) [10].

TREATMENT

Five-year survival of a patient with pancreatic cancer is
very modest, about 30% in the local stage, about 10% in
the locally advanced stage, and 5% in the metastatic stage
of the disease [8]. Pancreatic cancer treatment is multi-
disciplinary and multimodal. The basic type of treatment
for early pancreatic cancer involves surgery, for locally
advanced cancers a combination of chemotherapy (HT)
with/or without radiotherapy (RT) and surgery, and for
metastatic cancers, HT and RT are used. The most widely
used recommendations in the treatment of pancreatic can-
cer are the National Comprehensive Cancer Network [11]
and the European Society of Medical Oncology [12].

SURGERY

The primary approach in the treatment of pancreatic can-
cer is radical surgery and involves complete removal of the
visible tumor and obtaining histologically free margins, i.e.,
microscopically negative margin means a distance of less
than 1 mm from cancer cells.

In terms of resectability, pancreatic cancers can be esti-
mated as resectable, borderline resectable, or unresectable
[11].

The treatment is surgical for resectable tumors.
Borderline resectable and locally advanced tumors are op-
erated upon after neoadjuvant therapy and conversion to
a resectable stage. Radical surgical procedures are pancre-
aticoduodenectomy (Kausch-Whipple procedure), distal
pancreatectomy and total pancreatectomy.

Pancreaticoduodenectomy (Kausch-Whipple proce-
dure) is a cancer operation of the head of the pancreas that
includes the removal of the distal part of the stomach, duo-
denum, the end of the common bile duct, the gallbladder
and the head of the pancreas with at least a 1 cm margin
from the tumor. Reconstruction can be achieved in the
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form of pancreaticojejunostomy or pancreaticogastrostomy
[13]. Lymphadenectomy involves dissection of the associ-
ated lymph nodes and standard dissection includes the
infra- and suprapyloric lymph nodes, along the common
hepatic artery, lymph nodes in the hepatoduodenal liga-
ment, around the pancreatic head, and around the proxi-
mal part of the superior mesenteric artery and superior
mesenteric vein. Distal pancreatectomy is an operation for
carcinoma of the pancreas body and tail with “en-block”
splenectomy, and involves mobilization of the body and tail
of the pancreas, ligation of the splenic artery and splenic
vein, lymphadenectomy, transection of the pancreas and
ligation of the pancreatic duct. Total pancreatectomy is a
combination of pancreaticoduodenectomy and distal pan-
createctomy in patients with multilocular, large, and cen-
trally located pancreatic tumors. It includes “en bloc” re-
section of the pancreas, gallbladder, duodenum and spleen
with accompanying lymphadenectomy and reconstruction
with hepaticojejunostomy and duodenojejunostomy.

The operation can be classic (open) and minimally in-
vasive (laparoscopic and robotic). The minimally invasive
techniques in the treatment of pancreatic cancer are not
inferior comparing to open surgery in terms of surgical
and oncological outcome. Laparoscopic technique may
lead to a reduced hospital stay and postoperative compli-
cations and increased percentage of marginal clearance
resections and harvested lymph nodes [14]. Robotic sur-
gery is a promising technique that may lead to shorter
hospitalization and lower postoperative complications but
longer operative time [14]. Minimally invasive technique
should be performed by experienced surgeons in high-
volume centers and randomized trials with a large number
of patients are necessary to examine the benefits of new
technique, especially robotic surgery.

CHEMOTHERAPY

In the treatment of pancreatic cancer, HT is applied in
almost all stages of the disease (except in early stages), as
preoperative (neoadjuvant), postoperative (adjuvant) and
systemic (palliative).

The role of neoadjuvant HT is manifested in margin-
ally resectable pancreatic cancers because it significantly
improves overall survival (OS) compared to “up-front”
surgery (median OS 19 months vs. 29 months with neoad-
juvant HT) [15], usually in combination with RT. In locally
advanced unresectable pancreatic cancer with median OS
of about 11-14 months [16], neoadjuvant HT is essentially
induction, with the aim of reducing the size of the tumor
and regional lymph nodes, to facilitate resection rate (up
to 28%) and increase the chance of achieving RO resec-
tion (up to nearly 70%), thus prolonging OS [17]. It can
be combined with RT. Neoadjuvant HT can be applied as
polytherapy with 5-fluorouracil plus leucovorin, oxaliplatin
and irinotecan (FOLFIRINOX) or as doublet therapy with
gemcitabine-cisplatin / gemciatbin-nabpaclitaxel (GP/GN).
FOLFIRINOX provides a slightly greater benefit to OS sur-
vival (median OS 33.4 months with FOLFIRINOX and
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surgery vs. 27.9 months with GN and surgery) [17], but
also slightly more pronounced toxic effects, so it is used in
patients with preserved performance [Eastern Cooperative
Oncology Group performance status (ECOG PS)] 0-1,
and for more fragile patients gemcitabine-based HT is a
good alternative.

Adjuvant HT is indicated in operated patients with
pancreatic cancer regardless of resection margin status,
in poor prognostic factors such as younger patients, poor
tumor differentiation (grade 3-4), T3 and T4 disease stage
and positive In (N+). In patients with preserved ECOG
PS, modified (m) FOLFIRINOX is used as standard.
PRODIGE 24/CCTG PAG6 trial [18] is the most relevant
study on the role of adjuvant HT and demonstrated sig-
nificantly longer survival with (m) FOLFIRINOX (median
OS 53.5 months vs. 35.5 months in group with gemcitabin),
which is much longer OS than those patient with only
observation after resection (median OS is 22.3 months)
[19]. A good alternative to standard HT is GP doublet,
while mono-gemcitabine and fluorouracil and leucovorin
(5FU-LV) is reserved for ECOG PS 2-3 patients [12].

Systemic HT is applied in the metastatic phase of the
disease and has a palliative purpose. The same types of
cytostasis are used. In the first line, in good ECOG PS
0-1, FOLFIRINOX is preferred over GN (median OS 9.6
months with FOLFIRINOX vs. 6.1 months with GN) [20],
which is not a significant increase of OS (median OS in
metastatic pancreatic cancer is 4.6-8.1 months) [21]. In
fragile patients, mono-gemcitabine or mono-capecitabine
is given [11, 12]. In the second line, in patients with ECOG
PS 0-1, who were previously treated with FOLFIRINOX,
GN can be used, while in patients who received gem-
citabine-based HT in the first line, nanoliposomal irino-
tecan-5FU-LV is used. Other cytostatic combinations in
the metastatic phase of the disease are GP, capecitabine-
oxaliplatin and oxaliplatin-5FU-LV [11, 12].

New developments in cytotoxic HT imply that a com-
bination of liposomal irinotecan, fluoracil, leucovorin and
oxaliplatin) and it is possible option for frontline therapy
in previously untreated patients with metastatic pancreatic
cancer [22]. Some of ongoing trials include an efficiency
assessment of combination of small molecule and cyto-
toxic drug in therapy of metastatic pancreatic cancer, like
AVENGER 500 trial (mFOLFIRINOX and CPI-613) and
NCT03126435 trial (endoTAG-1 and gemcitabine) [23].

IMMUNOTHERAPY

Immunotherapy in the treatment of pancreatic cancer is
limited and for the time being is only used in metastatic
disease. Poly adenosine diphosphate ribose polymerase
enzyme inhibitors (PARP inhibitors) such as olaparib are
used, followed by “checkpoint” inhibitors such as pembroli-
zumab (they act on receptors for programmed cell death-1
(PD-1) and PD-L1 protein in the tumor cell). Olaparib is
administered as maintenance therapy in patients with met-
astatic pancreatic cancer harboring a BRCA gene mutation
(about 4% of patients) after first-line platinum-based HT

‘ DOI: https://doi.org/10.2298/SARH24042307 1M
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[24]. Pembrolizumab in unresectable pancreatic cancers
can lead to a good partial remission of the disease [25].

CAR T-cell therapy is a promising development in im-
munotherapy of pancreatic cancer and is driving future
clinical trials. Ongoing immunotherapy trials include
combination of PARP inhibitors and PD-1 inhibitor
(SWOG2001 trial) and PD-1 inhibitor and small molecule
(SX-682) (NCT04477343 trial) [22].

RADIOTHERAPY

The role of radiation in the treatment of pancreatic cancer
is still insufficiently defined. State-of-the-art RT techniques
such as intensity modulated RT, volumetric modulated
arc therapy, and stereotactic “body” RT are used [26].
Four-dimensional CT planning and image-guided RT are
recommended. However, there is still no consensus regard-
ing the fractionation of RT in the treatment of pancreatic
cancer. RT in the treatment of pancreatic cancer can be
preoperative (neoadjuvant), postoperative (adjuvant), and
palliative, usually at the same time as HT to enhance the
effect of the therapy.

The real role of neoadjuvant HT (HRT) is in marginally
resectable pancreatic cancers because they are at increased
risk of R1 resection, and RT can lead to downsizing and/
or downstaging of the tumor, which increases the chance
of achieving RO resection. Landmark study on the role
of neoadjuvant HRT is the PREOPANC study with 250
patients that compared the five-year OS of two groups of
patients, treated with surgery alone plus adjuvant HT or
a combination of preoperative HRT plus surgery and ad-
juvant HT (HT with gemcitabine and RT with tolerance
dose 36 Gy in 15 fractions). The percentage of RO resection
was 72% vs. 43%, five-year OS rate was 20.5% vs. 6.5%
(HRT and surgery group vs. surgery group) [27]. Today,
standard therapy includes induction HT for 2-3 months,
FOLFIRINOX or GN, and then concomitant HRT with
5-FU or capecitabine or gemcitabine [12]. RT doses of neo-
adjuvant HRT for borderline resectable pancreatic cancer
are varied starting from standard fractionation (45-54 Gy
in 25-30 fractions), through hypofractionation (36 Gy in
15 fractions, 30 Gy in 10 fractions) to stereotaxy (28-30 Gy
in five fractions, 33-40 Gy in five fractions) [28]. In lo-
cally advanced unresectable pancreatic cancer, neoadjuvant
therapy can lead to conversion to potentially resectable
cancer. It was demonstrated in the CONKO-007 trial with
over 300 patients that compared the OS of two groups of
patients, treated with induction HT and sequential HT or
preoperative HRT plus surgery (induction HT with gem-
citabine/FOLFIRINOX and RT with tolerance dose 50.4
Gy in 28 fractions) [29]. The percentage of RO resection
was 25% vs. 18%, pathological complete response was 10%
vs. 0% and two-year OS rate was similar (HT and sur-
gery group vs. HRT and surgery group) [29]. The optimal
therapeutic approach in the treatment of locally advanced
unresectable pancreatic cancer remains controversial, with
conversion induction HT followed by neoadjuvant HRT
being more commonly used in the US, while induction

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):528-532



Pancreatic carcinoma - diagnosis and modern multimodal treatment

HT is favored in most European countries. RT doses of
neoadjuvant HRT of locally advanced unresectable pancre-
atic cancer are also different starting from standard frac-
tionation (50.4-54 Gy in 28-30 fractions) which is less
frequently used, through hypofractionation (36 Gy in 15
fractions, 30 Gy in 10 fractions) and ablative RT (67.5 Gy
in 15 fractions and 75 Gy in 25 fractions) to stereotaxy
(30 Gy in five fractions, 33-35 Gy in five fractions and
45 Gy in six fractions) [28].

Adjuvant HRT is not a therapeutic standard in oper-
ated patients with pancreatic cancer because the role of
adjuvant RT in the modern era of new and more effective
systemic therapies remains unclear [30]. Adjuvant HRT
can be considered in pT3 stage and pN+ cases, and RT
doses would be 50-55 Gy in 25-30 fractions [28].

Palliative RT is carried out in order to control local
symptoms and improve the quality of life of patients in an
advanced stage of malignant disease. Indications are pain,
bleeding, bone and brain metastases, and RT doses are 8
Gy in one fraction, 16 Gy in four fractions, 20 Gy in five
fractions or 30 Gy in 10 fractions.

PALLIATIVE THERAPY AND CARE

Palliative therapy and care are very important parts of
pancreatic cancer treatment. It encompasses drug therapy
(non-opioid, opioid, and co-analgesics), palliative surgical
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interventions or endoscopic placement of stents in case of
obstruction (gastrojejunostomy or biliary-digestive anas-
tomosis) and palliative RT for bone and brain metastases.

CONCLUSION

Pancreatic cancer is an aggressive invasive tumor with a
modest five-year survival. The treatment of these cancers
is complex and challenging, and involves the use of surgery,
HT and immunotherapy as well as RT, alone or in differ-
ent combinations. Surgery is the main way of treating pan-
creatic cancer, especially in the early stages of the disease.
Various HT regimens are indispensable in the treatment of
pancreatic cancer in the neoadjuvant, adjuvant and systemic
approach. Immunotherapy as the newest type of therapy is
emerging in the treatment of selected cases of these cancers,
especially in systemic disease. RT has an unclear role in
the treatment of these tumors, and it is used in marginally
resectable and locally advanced cancers in a neoadjuvant
approach, usually in combination with HT, but also in a
systemic approach. Palliative therapy is complementary
and important part of pancreatic cancer therapy.
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KapuuHom naHKpeaca — gujarHo3a u caBpeMeHO MyITUMOAANHO Nleyerbe

Hukona Munowesuh', Cy3aHa CtojaHoBuh-PyHauh'?, CphaH MunaHosuh!'

"MHcTuTyT 33 OHKOMNoTUjy 1 paguonorujy Cpbuje, beorpag, Cpbuja;
2Ynneepautet y beorpagy, MegnunHcku akyntert, beorpag, Cpbuja

CAXETAK

KapuunHom naHkpeaca je jefaH of HajarpecBHUjUX Tymopa 1
Hanasw ce mehy NpBMX AeceT HajuelwhyX ManurHuTeTa y CBeTy.
OBo je 6onect ctapumjux 0coba, a MyLKapLy 06osbeBajy ue-
whe. KapymMHoMM NaHKpeaca cy TYMOPW ca yTULLajeM reHeT-
CKMX HacnefiHVX CHAPOMA U CTeYeHUX GaKkTopa Kao LUTO Cy
rojasHoct u gujabetec Tun ll, nywere 1 ankoxon. Cmntomm
6051eCTV YKIbYUYjy ONCTPYKTUBHW UKTEPYC, FyOUTaK aneTuTa,
yMop, rybutak TexkviHe, MHCybuumjeHLmjy naHkpeaca, 6on y
Tpbyxy, 60n y nefiuma v ymop. injarHosa KapLmHOMa naHKpe-
aca noppasymeBa KOMMjyTepun3oBaHy ToMmorpadujy Topakca,
KoMMjyTepu3oBaHy Tomorpadujy / MarHeTHy pe3oHaHLy abao-
MeHa ¥ Masie Kap/uLie, eHOCKOMNCKM yNTpasBykK ca broncujom.
HajueLuhin XucTonowwKky T1n KapLyHoMa naHKpeaca je AyKTasHu
afieHoKapLMHoM. 3a oapehuBarbe cTagujyma 6onectn Kopructu

DOI: https://doi.org/10.2298/SARH24042307 1M

ce THM knacndukauuja. Jleuere KapLHOMa naHkpeaca je Mysn-
TUANCLMMIHAPHO 1 MYNTUMOAANHO, a MOApasyMeBa NpuMeHy
XUpypruje, xemotepanvje 1 paagnoTepanuje, CaMmoCTasHO Un
y pasnuunTUmM KombrHaLwmjama. Xupypruja je ocHoBHa MeTopa
neyetrba OBUX TYMOPa, HAPOUMTO Y paHOM CTaaujymy. XemoTte-
panuja ce y ieuerby KapLHOMa NaHKpeaca npumMetbyje Kao He-
0afijyBaHTHa, afjjyBaHTHa 1 cncTemcKa. iImyHoTepanuja ce Kao
HajHOBMj1 BUA SleYerba OrpaHNYeHo NprIMekbyje Y MeTacTaTckoj
da3n KapymHoMa MaHKpeaca. Ynora pagrotepanuje y ieuerby
KapLMHOMa NaHKpeaca je Bpio KOHTPOBEP3Ha, O HOj Ce joLu
YBEK ANCKYTYje, a Hajuellfe ce npuMersyje y HeoafjyBaHTHOM U
nanujaTeHom Npuctyny. ManujatiBHa Tepanuja 1 Hera cy Hesa-
001na3HmM Jeo nedera 60M1eCHNKa ca KapLMHOMOM MaHKpeaca.
KrmbyyHe peun: KapLyHOM NaHKpeaca; Nevetbe; XMpypruja; xe-
MUoTepanwja; paguotepanuja
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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 IIPON3-
Bohada Tpeba HaBecTV y 061MM 3arpagama. YKOIMKO ce
y TEKCTY KOPUCTe O3HaKe Koje CY CIIOj cioBa u 6pojesa,
IIpeL3HO HamucaTy 6poj Koji ce jaB/ba Y CYNIepCKPUITY
wm cynckpunry (amp. 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, OMHOCHO 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 eTUUYKOT 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 JOIIPMHOCY KOHIIETIIV)HU pajia, Ko-
Oujamy pesyaTaTa MIN aHAIU3U U TyMadewy pe3ynTara;
IJIaHMParby PYKOIIMCA U/ EBerOBOj KPUTUYKO]j PEBUSU)U
OJf 3HATHOT MHTENEKTyaTHOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Balby Bepsyje PyKOIca KOjy ce IPUIPeMa 3a ITaMIIatbe.

AyTopu Tpeba fa IIpuIoKe OINC JOIIPUHOCA TOjeITHAYHO
3a CBaKOT KoayTopa y OKBUpy obpacua Submission Letter.
PuHaHCHpambe, CaKyI/balbe IoflaTaKa MIN FeHePaTHo
HafITefame ICTPaXMBauKe IPyIle CaMI 110 ce61 He MOTy
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oIpaBfiaTy ayTopcTBO. CBY APYTU KOjU CY OTPUHENN
u3pajgu paja, a Koju HIUCY ayTOPM PyKOIuca, Tpebaio
6u na 6ymy HaBefleHM y 3aXBaTHUIIM C ONIMCOM IJIXOBOT
TOIIPMHOCA Pafly, HAPABHO, Y3 MMCAHY IPUCTaHAK.

IUTATUJAPU3AM. Og 1. janyapa 2019. roguHe cBU py-
KOIICH TIOfIBPTaBajy ce IpOBepy Ha IIarujapusam/ay-
rortarujapusam npeko SClndeks Assistant — Cross Check
(iThenticate). PaoBu Koz Kojux ce oKake IUtarujapusam/
ayrortarujapusam 6uhe onoujenn, a ayTopu CaHKLIMO-
HICaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpaHniy pykomnuca
Tpeba HaBecTu cnefehe: HacnoB paga 6e3 ckpahennua;
IPEUIOT KPaTKOT HAac/lIoBa pajia, IIyHa IMeHa Vi ITpe3yiMeHa
ayTopa (6e3 TUTYyNIa) MHAEKCHpPaHa OpojeBUMa; 3BaHMYAH
Ha3)B YCTaHOBA y KOjUMa ayTOPM pajie, MECTO M p>KaBy
(pemocnenoM Koju ofiroBapa MHAEKCHpPaHNM 6pojeBrMa
ayTopa); Ha JHY CTpaHWIIe HABECTU UMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj TenedoHa, pakca u uMejI agpecy
ayTopa 3ay>KeHOT 3a KOPECTIOH/IEHIIIjY.

CAJKETAK. Y3 opurnHaaam paj, IpeTXOfHO U KPaTKoO
CaoTIIITelbe, IPerIe] IMTepaType, MpyKas crydaja (6omec-
HIKA), Paji U3 UCTOpUje MefULIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3VK MeAVI[MHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHUIM JOKYMEHTa Tpeba IPUIOKUTHU Caxe-
Tak pafia o6uma 100-250 peun. 3a opuruHaaHe pajfose,
IPeTXOIHO M KPAaTKO CAOIIITe e CaskeTaK Tpeba fla MMa
cnepehy crpykrypy: Yeon/Inmm paga, Metoze pana, Pe-
3y/nTaTH, 3aK/by4aK; CBaKM Off HABeJeHNX CerMeHaTa M-
caTy Kao 1oce6aH Macyc Koju Mounbe 60NI0BaHOM peylt.
Hagectn HajakHUje pesynrare (HyMepruKe BpeTHOCTH)
CTaTUCTIMYKE aHa/M3€e ¥ HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiTeH, Beh Mopa OMTH FUpPEKTHO [OBe3aH ca
pesynTatuMa paja. 3a mpukase 60/IeCHUKA CaXKeTaK Tpe-
6a ma nma cnepehe genose: YBox (y IOCIENBOj pedeHUIIN
HaBecTy Imb), [IpuKkas 6omecHnKa, 3aK/bydak; CErMeHTe
Takobe mucaTy Kao noce6aH macyc Koju nodnie 60m50-
BaHOM pednt. 3a ocTaje TUIIOBE PafjoBa ca)keTaK HeMa
OceOHY CTPYKTYPY.

K/bYYHE PEYMN. Vicnop CakeTKa HaBeCTH Off TPU [0
IecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
BJbajy pedy U3 HAC/IOBa, a KJbYUHe pedr Tpeba ma 6ymy
peeBaHTHe U ONMCHe. Y n360py K/byIHMX pedn KO-
puctutu Medical Subject Headings - MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBO/] HA CPIICKM JE3UMK. Ha tpehoj no peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa VIMeHa 11 IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHAeKCUpaHa OpojeBlMa, 3BaHNYaH Ha3UB YCTaHOBA
y KojuMa ayTopu pajie, MecTo u fip>kaBy. Ha cnenehoj -
YeTBPTOj IO pefy — CTPAHUIY JOKYMEHTA MIPUIOKUTH
caxerak (100-250 peun) ¢ K/by4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha €HITIECKOM
jeauky. [TpeBoz mojMoBa 13 cTpaHe IuTeparype Tpeba ga
Oyze y ByXy cpIcKor jesuka. CBe CTpaHe peyuy UIN CUH-

Tarme 3a Koje II0CTOj1 ofroBapajyhe ume y HaleM jesuxy
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj| y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHIO-
ra (tabena, rpaduKoHa, CIIMKaA, CXeMa) YKOIMKO X VIMa,
LeJIOKYTIHM TEKCT Y IbJMMa I JIETEH/Ty Ha eHITIECKM je3UK.

CTPYKTYPA PAJTA. CBy 1OffHAC/IOBM Ce IIMIIY BETUKIM
MacHMM cnoBuMa (607y). OpUrMHaIHY paji U IPETXOTHO
U KpaTKo caomliTee 06aBe3Ho Tpebda ga uMajy cnepehe
nopHacnose: YBox (Insb pafia HaBeCTH Kao MOCTIEbY ITa-
cyc YBopa), Metone papa, Pesynraru, Juckycnuja, 3akmy-
vaK, /Iureparypa. [Ipernen nureparype 1 akTyenny TeMy
41He: YBOJI, ofiroBapajyhu nognacmosy, 3akbydax, JIn-
tepaTypa. [IppouMeHoBaHM ayTOp HpernefHOr pajia Mopa
Ta HaBefle Oap meT ayTomnyTara (Kao ayTop MM KOayTop)
pafoBa My6IMKOBaHMX Y YacOMMCHMA ¢ pelieH3njoM. Ko-
ayTopH, YKOJIMKO UX MMa, MOPajy fia HaBeny 6ap jemaH
ayTOIIMTAT pajioBa TaKohe My6IMKOBaHMX Y JaCOIMCHMA C
penensujom. IIpukas ciydaja wam 6onecHKa YuHe: YBOJ,
(Iws papa HaBeCTH Kao IOCIeN b acyc YBopa), [Ipukas
6onecHrka, [luckycuja, JIuteparypa. He Tpeba kopucturu
yMeHa 60JIeCHIIKa, MHMIMjae, HUTK OpojeBe uctopuja 60-
JIeCTH, HAPOUMTO Y WIycTparjama. [1prkasu 6omecHnka
He CMejy MMaTy BUIIIe Off TIeT ayTopa.

ITpurnore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTY Ha
Kpaj PYKOIINCa, a Y CAMOM Te/Ty TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfIHOCK Ha iaTu mpuior. Kpajmwa nosumuja
npunora 6uhe oxpebena y Toxy npunpeme pajga sa ny6-
NIMKOBambe.

CKPAREHMIE. Kopuctutu camMo Kafia je HEOIIXOTHO,
¥ TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKUX jefUEberba, Off-
HOCHO HaslBe KOju Cy Kao ckpahenmurie Beh mpemosHar/pu-
Bu (crangapaHe ckpahenune, kao Hnp. [JHK, cuna, XVIB,
ATTI). 3a cBaky ckpaheHUIly IyH TepMuH Tpeba HaBeCTU
IIpY IPBOM HaBODemY Y TEKCTY, CeM aKo HIfje CTaH#apHa
jemuania Mepe. He kopuctuty ckpahenniie y Hacnosy.
Vs6eraBatn xopuirheme ckpaheHnIa y caxxeTKy, ajii ako
CY HEOIIXOffHe, CBaKy cKpaheHMIly 06jacHNTY IpU IPBOM
HaBoDemy y TEKCTY.

TEOVIMATHU BPOJEBI. V TeKcTy pafia Ha €HITIECKOM
jesnky, y Tabenmama, Ha TpadMKOHMMA ¥ IPYTVIM ITPUIIO-
3¥Ma JeluMaHe OpojeBe MUcaTy ca TayKoM (HIp. 12.5
* 3.8), a y TEeKCTy Ha CPIICKOM je3MKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3aokpyxutu Ha
jenHy JenuMary.

JEOVUHWITE MEPA. Jly>xuny, BUCUHY, TeXKMHY U 3a1Ipe-
MVHY U3paKaBaTy y MeTPUYKIM jeAuHMIIaMa (MeTap — 11,
kutorpaM (rpam) — kg (g), mirap — ) Wiy BUXOBUM JIeTIo-
BuMa. Temmeparypy uspaxxaparu y cterennMa Iensujyca
(°C), xonuuuHy cyncTanle y Monuma (mol), a mputucak
KpBM y MUIMMeTPUMa XUBKHOT cTyba (mm Hg). CBe
pesynTare XeMaTOOLIKNX, KIMHNIKIX 1 6MIOXeMMUjCKUX
Mepera HaBOJWUTHU Y METPUYKOM CUCTeMy mpema Meby-
HapOIHOM cucTeMy jemuunia (SI).
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OBVIM PAJTOBA. IlenokynHu pyKonuc pajia KOju YnHe
— HAaCJIOBHA CTPaHa, Ca’KeTaK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY TIPUIO3Y, OHOCHO TOTIINCY 3a HUX U JIETeHIa
(taberne, cnuke, rpadMKOHM, CXeMe, LIPTEXM), HACTIOBHA
CTpaHa U Ca)kKeTaK Ha CPIICKOM je3VMKYy — MOpa M3HOCUTHU
3a OPUTHHAIHY Pajfl, paji U3 MICTOPHje MeUIIVHE U Tpe-
rnep mureparype o 5000 peyn, a 3a IPETXOZHO U KPATKO
CAOIIITebeE, IPUKa3 60/IECHNKA, aKTYeTHY TeMY, pafi 3a
IpaKCy, efyKaTYBHY YWIAHAK U paf 3a pyOpUKY ,,]e3uk Me-
puiyHe 1o 3000 peuy; pajoBY 3a OCTate pyOpuKe MOry
nMary Hajume 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6UTH Y popMa-
Ty avi, mp4(flv). Y mpsoM xazipy ¢uamMa Mopa ce HaBecTI:
y HaiHacmoBy CpIICKM apXVB 32 LIeJIOKYITHO TeKapCTBO,
HACTIOB pajia, Ipe3VMeHa U MHUIIVjay IMeHa U CPefEbeT
C7I0Ba CBMX ayTopa paja (He ¢puama), rofuHa uspage. Y
IPYTOM Kafpy MOpa OMTHU YCHUM/bEH TeKCT paja y BULY
arcTpakTa fjo 350 peun. Y mocnenmeM Kapy GpumMa Mory
Ce HaBeCT MMeHa TeXHIIKOT 0cob7ba (pexija, CHUMATeTb,
CBET/IO, TOH, GpoTorpaduja 1 ci1.). Y3 Bujeo-pamose foc-
TaBUTU: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jenHy ¢ororpadujy Kao MirycTpauujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0co6/ba fla ce Ofpuyy ay-
TOPCKMX ITpaBa y KOPUCT ayTopa paja.

IIPVUIO3M PALTY cy tabene, cnuke (pororpaduje, up-
TEXM, CXeMe, IpadVKOHM) M BULIEO-TIPUIO3NL.

CBaka Tabena Tpeba ma 6yge cama 1o ce6y 1ako pas-
ymmpuBa. Hacnos Tpeba oTkyuary usHap taberne, a
objammema ncroy we. Taberre ce 03HavaBajy apancKuM
6pojeByMa mpema pegocneqy HaBobhema y Texcry. Ta-
6erne IpTaTH UCK/BYUNBO y Iporpamy Word, kpo3 MeHI
Table-Insert-"Table, y3 neduHycarme TayHOT 6pOja KOTOHA
u pefoBa Koju he unHNTH Mpexy Taberne. [JecHUM KIMKOM
Ha muiny - nnomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHocHo femmty henuje. Kynatn ponrom Times
New Roman, Benmu4nHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
mpopenoM 1 6e3 yBradera Tekcra. Kopumrhene ckpahe-
Hulle y Tabenu Tpeba 06jacHUTH Y IeTeHAM UCIIOF, Tabe-
7e. YKOJIMKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUIOKNUTH
HasuBe Tabea U eTeHAy Ha 00a jesuka. Takobe, y jenny
Tabeny, y OKBUpPY 1cTe henuje, yHeTI U TEKCT Ha CPIICKOM
U TEKCT Ha €HIVIECKOM je3UKy (HMKAKO He IIPaBUTH [iBe
Tabere ca fiBa jesukal).

Ciuke cy cBy 06/ rpadU4Kmx OpyUjIora U Kao ,,CimKe”
y CA ce 06jaBmyjy dororpaduje, ipresxn, cxeme u rpadu-
koHM. C/IMKe 03HaYaBajy ce aparlcKuM 6pojeBuMa ImpeMa
penmocneny HaBohema y Tekcty. IIpuMajy ce CKk/bydInBo
pururante ¢pororpaduje (pHO-6eme umm y 60ju) peso-
nynuje Hajmame 300 dpi u dopmara sanica tiff unu jpg
(Mae, MyTHe 1 CIMKe JIOIIEr KBanuTeTa Hehe ce mprxBa-
TaTy 3a MTaMname!). YKONMMKO ayTopy He MOCeRyjy M
HICY y MoryhHOCTH fia locTaBe gurnTante pororpaduje,
OHJIa OPUTVMHAJIHE CTMKe Tpeba CKeHNPATHU Y Pe30myyjn
300 dpi u'y OpUTMHATHOj BETMYMHN. YKOIMKO je paj Heo-
IIXOJTHO VTyCTPOBATH Ca BUIIle CIMKa, y pany he ux 6uru
00jaB/beHO HEKOJIMKO, a ocTasie he 6utn y e-Bep3uju wiaH-

Ka Kao PowerPoint mpe3eHTanja (cBaka cmka Mopa 6uTu
HyMepJCaHa VI IMaTy JIETeH]TY).

Bupneo-npunosu (mnycrpannje pafa) Mory Tpajaru 1-3
MUHyTa 1 6utn y opmary avi, mp4(flv). ¥3 Bugeo moc-
TaBUTH ITOCEOHO CUKY Koja 61 Ou/Ia MaycTparja BUeo-
IpHKasa y e-M3hamy U 06jaB/beHa y ITaMIIAHOM M3JIakbY.
YKOMMKO je pyKOIMC Ha CPIICKOM je3UKY, IIPUIOKWUTH Ha-
3UBe C/IMKa 1 JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIM MOTY IITAMIATH y 60ju, anu JofaTHe
TPOLIKOBE IITaMIle CHOCE ayTOPH.

Ipadukonu tpeba ga 6yny ypahennu u focrasbeHn y mpo-
rpamy Excel, ma 6u ce Bupene mpatehe BpefHOCTH pacIio-
pebene o henujama. Vicre rpadukoHe npexonupaTii u y
Word-oB foKyMeHT, rjje ce rpaduKOHN O3HaYaBajy apar-
cknM 6pojeBrMa IpeMa pefociefy HaBohema y TeKCTy.
Csu nopaiy Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopuuthene ckpahennue Ha rpaduxony tpeba
00jacHUTH y JIeTeHU UCTION rpaduKoHa. Y IMITaMIIaHoOj
Bep3Mju WIaHKa BepoBaTHIje je fa rpadukoH Hehe 6urtn
IITaMIIaH y 60ju, Te je 6ojbe u3beraBary kopuinhemwe 60ja
y TpaduKOHMMa, WV X KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKONKO je PYKOIINC Ha CPIICKOM je3UKY, IPUIOXUTH
HasuBe rpaduKOHa Vi JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce HOCTaBIbajy y jpg wiu tiff popma-
Ty. CxeMe ce Mory upTaru u 'y nporpamy CorelDraw wmu
Adobe Illustrator (mporpamu 3a paj ca BeKTOpKMa, KpyBa-
Ma). CBM Iofjaliy Ha CXeMU Ky1iajy ce y donty Times New
Roman, BemmunHa crosa 10 pt. Kopumhene ckpahenuie
Ha cxeMyt Tpeba 06jaCHUTI y JTeTeH/M NCTIOf, CXeMe. YKO-
JIIKO je PYKOIIVC Ha CPIICKOM je3UKY, TIPUITOXKNTI Ha3VBe
cXeMa U JIeTeH/y Ha 00a jesuKa.

3AXBATHUITA. HaBectu cBe capajHMKe KOju Cy JOIIPU-
HeJN CTBapamy pajia a He NCIYaBajy MeplIa 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ebyjy TeXxHUYKY mo-
Moh, moMoh y nvcamy paja M pyKoBojie ofie/berbeM Koje
06e36ehyje omuty noppiky. GuHaHCKjCKa 1 MaTepyjaHa
nomoh, y 061Ky CIIOH30PCTBa, CTUIICHM]ja, TOK/IOHa,
olpeMe, IeKOBa I IpyTo, Tpeda Takobe fa Oyne HaBeneHa.

JIMTEPATYPA. Cnucax pedepeHIiu je OITOBOPHOCT ay-
TOpAa, @ IUTUPAHN WIaHIM Tpeba fa Oyay mako IpUCTY-
MavHM YnTaolyMa Jaconuca. Crora y3 caky pedepeHiy
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj uiaHKa (jefHCTBEHY
HIICKY KapaKTepa Koja My je goperbeHa) u PMID 6poj yxo-
JIMKO je YIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pecdepeniie HymepucaTu pefHUM apancKuM 6pojeBrMa
mpeMa pefocieny HaBohema y TekcTy. bpoj pedepenmu
He 61 Tpebano fa O6yne Behu ox 30, ocuM y mperieny nu-
TepaType, Y KOjeM je J03BO/beHO fia uX Oyze go 50, m'y
MeTaaHajusl, Ihe UX je fosBosbeHo o 100. bpoj nurn-
PaHNX OPUTMHATHMX pafioBa Mopa 6uTu HajMame 80%
oJ1 YKyIHOT 6poja pedepeHIu, OfHOCHO 6poj unuTHpa-
HUX KEbUTA, TIOI7IaB/ba Y KIbJIaMa U IPerefHNX YIaHaKa
Mam off 20%. Ykomuko ce fomahe MoHOTpadcke my6mm-
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Kallyje M WIAHIY MOTyY 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 103BOJ/beHO IMTHpabe alicTpaKaTa. YKOIMKO je
OMTHO KOMEHTAPUCATH Pesy/ITare KOjy Cy My0/IMKOBaHN
CaMo y BUJIy alICTPAKTa, HEOIIXOJHO je TO HABECTU Y CAMOM
TeKCTy pajia. Pedpepeniie 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, ITPETIUVIATA 1 HAKHAJIA 3A Ob-
PAJTY YTAHKA. Jla 6u pax 610 pasmaTpaH 3a 06jaBrbu-
Bambe y yaconucy Cpilcku apxue 3a yenoKyiHo nekapciiso,
CBM ayTOPM KOjM CY JIeKapy My croMatonosn ns Cpouje
Mopajy 6utu yraHoBy CpIICKOT IeKapcKoT ApymITBa (y
cKkmapy ca wiaHoM 6. CraryTa [IpymTsa) u USMUPUTH
HaKHajy 3a oOpajny wiaHaka (Article Processing Charge)
y usHocy of; 3000 fuHapa. AyTopu U KOayTOpy U3 UHO-
CTpaHCTBa Cy y 06aBe3) fa IIaTe HaKHaay 3a obpamy
unaHaka (Article Processing Charge) y usHocy of 35 eBpa.
YmiaTa y jenHoj KaleHapCcKoj TOLMHN 00yXBaTa I CBe
HapeJHe, €BEHTYya/THe YIaHKe, T0C/IaTe Ha pasMaTpambe y

T0j ropuun. CBM ayTOpU KOjI IIaTe OBY HAKHAJY MOTY,
YKOJIUKO TO XeJIe, fja IPUMajy LITaMIIaHO U3fjalbe Yaco-
mica. Tpeba HaIOMeHY T [a OBa yIlIaTa Huje rapaHiuja
na he pay 6urtu npuxsahen u o6jaBmwen y Cpiickom apxu-
8y 3a yenokyiino nexapcinéo. Obasesa mrahamwa HakHaze
3a 06pajy WIaHKa He OFHOCH Ce Ha CTy[eHTe OCHOBHMX
CTy[Mja 11 Ha MpeTIUIATHVKE Ha YaCOIINC.

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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INSTRUCTIONS FOR AUTHORS

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

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

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

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 99Tk,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

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

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

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

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

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

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

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

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

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

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

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles and preliminary and short communications should
have the following section headings: Introduction (objective
is to be stated in the final paragraph of the Introduction),
Methods, Results, Discussion, Conclusion, References.
A review article and current topic include: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article should cite
at least five auto-citations (as the author or co-author of
the paper) of papers published in peer-reviewed journals.
Co-authors, if any, should cite at least one auto-citation of
papers also published in peer-reviewed journals. A case
report should consist of: Introduction (objective is to be
stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer
to papers published in the Serbian Archives of Medicine
within previous six months; their form is to be comment,
critique, or stating own experiences. Publication of articles
unrelated to previously published papers will be permitted
only when the journal’s Editorial Office finds it beneficial.

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

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

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

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

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references, all
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original
articles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be
submitted in the flv video format. The first shot of the
video must contain the following: title of the journal in the
heading (Serbian Archives of Medicine), title of the work,
last names and initials of first and middle names of the
paper’s authors (not those of the creators of the video), year
of creation. The second shot must show summary of the
paper, up to 350 words long. The final shot of the video may
list technical staff (director, cameraman, lighting, sound,
photography; etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the technical staff renouncing copyrights in favor
of the paper’s authors. To check the required number of
words in the manuscript, please use the menu Tools- Word
Count, or File-Properties-Statistics.

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

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

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

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘figures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

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

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

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

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

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and
English.
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and the number of citations of books, chapters and literature
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on results published solely in the form of an abstract, it is
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in press with the enclosed proof of approval for publication.
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(Uniformed Requirements for Manuscripts Submitted to
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the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library of
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of scientific journals.
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