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Health Bulletin, 2025.Vol. 11. No. 2. Ed/itorial

EDITORIAL

Dear esteemed readers of our journal,

You are now reading the twenty-second issue of the Health Bulletin, our electronic journal in
which we once again present a curated selection of contributions from the field of healthcare.
We remain committed to upholding the standards we have reached and are continuously
working to further enhance the quality of our publication. We are pleased and proud that the
journal is indexed in more than twenty online databases and services and that we continue to

advance each year.

This issue features twelve high-quality articles (seven original research papers, four
professional papers, and one case report) authored by our current and former students, as well
as our doctoral candidates and academic staff. We are also delighted to note that we have

expanded our pool of contributors and welcomed several new authors.

| hope that the Health Bulletin will enrich your understanding of the presented topics, support
your professional practice, and inspire you to submit your own work to our journal. | extend
my sincere gratitude to everyone who contributed to the preparation of this issue, and |
warmly welcome all interested authors to submit manuscripts for our future editions, which

are published exclusively in English.

Mostar, November 2025 Dragan Babi¢
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SUMMARY

Introduction: Post-traumatic embitterment syndrome is a pathological reaction to drastic life
events and does not have the tendency to end. This syndrome also occurs relatively frequently
in patients with post-traumatic stress disorder (PTSD).

Aim: To investigate post-traumatic embitterment syndrome in patients with post-traumatic
stress disorder.

Subjects and methods: A cross-sectional study was conducted on a sample of 200 subjects
who were participants in the past war. The research group consists of 100 subjects who
participated in the war and have a diagnosis of PTSD, and the control group consists of 100
healthy volunteers who were in the war but were not previously diagnosed with PTSD.

The study used a sociodemographic questionnaire, a self-assessment questionnaire for post-
traumatic embitterment syndrome, and a clinical questionnaire for post-traumatic stress
disorder.

Results: Subjects with PTSD show a statistically significantly higher level of post-traumatic
embitterment syndrome compared to subjects without PTSD. There were no statistically
significant differences between the groups that actively and passively participated in the war,
between genders, and between the groups with current PTSD and lifetime PTSD.

Conclusion: Subjects with PTSD show a statistically significantly higher level of post-
traumatic embitterment syndrome compared to subjects without PTSD.

Keywords: post-traumatic embitterment syndrome, patients, post-traumatic stress disorder
Corresponding author: Assistant Professor Romana Barbari¢, MD, PhD, Psychiatrist;

romana.babic@gmail.com
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INTRODUCTION

Numerous catastrophic stressors during the
past war in Bosnia and Herzegovina (BiH)
had, almost as a rule, a negative impact on
human health. Even though 30 years have
passed since the war, many war
participants still show various
psychological symptoms that are the
consequences of catastrophic war trauma.
Active war  participants, especially
prisoners of war, wounded, and displaced
persons, suffered more than others (1). A
characteristic of the war that took place in
BiH from 1992 to 1995 is
multitraumatization, since there are many
of those who were in captivity, displaced,
wounded, or otherwise traumatized.
Although numerous individual studies
were conducted in BiH in the post-war
period, no valid documentation or data on
systematic research on the consequences of
war trauma at the state level exists.
Secondary traumatization and systemic
stress, quality of life, and burnout in the
marriage of traumatized persons have been
investigated and described (1-4); the
connection between PTSD and aggression,
alcoholism, metabolic syndrome and
current doubts regarding PTSD (5-8).
Kucukali¢ A (9), Hasanovi¢ M (10,11) and
many others have also written about
various aspects of the psychological
consequences of war. In the Republic of
Croatia, since the beginning of the war
until today, numerous works have been
published and various aspects of war
trauma have been investigated (12-16).
Dealing with and studying the
consequences of war has become very
topical, with numerous research being
conducted and numerous scientific papers
being published on the topic of PTSD all
over the world (17-19).

9

PTSD is one of the rare mental disorders
for which the cause is known. It is an
extremely severe catastrophic trauma that
is outside the circle of everyday and
common stressful experiences and which
leads to intense fear and helplessness.
Unlike most disorders, the diagnosis of
PTSD relies on the simultaneous
association of symptoms with a previous
“traumatic” event. People suffering from
PTSD continuously and uncontrollably re-
experience distressing elements of the
traumatic event in the form of intrusive
memories and the presence of constant fear
(20). Previous research has identified
various risk factors that contribute to the
development of this disorder, and they
arise from the interaction of various
personality traits and coping strategies and
the  individual's  recovery  ability,
psychiatric ~ history and  comorbid
conditions such as personality disorders,
beliefs, and biological factors and social
circumstances (21).

Mainstream medicine took a long time to
accept the reality that extremely severe and
catastrophic stress can lead to temporary or
permanent mental disorders. There were
some indications in the past that this might
be accepted, but it can be said that the
beginning of acceptance by mainstream
medicine was in 1980. That year, post-
traumatic stress disorder was published as
a psychiatric nosological entity in the third
edition of the Diagnostic and Statistical
Manual of Mental Health (DSM-I111) of the
American Psychiatric Association (22).
Only then was it understood that not only
weaklings and cowards break down
mentally, but that anyone can break down
mentally, and it was officially accepted
that extreme stress can cause mental
disorders. Mainstream medicine accepted
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what lay people had known and claimed
before and what had existed throughout
human history and which is evidenced by
numerous literary works.

Post-traumatic ~ embitterment  disorder
(PTED) is a pathological reaction to drastic
life events and does not have the tendency
to end. The trigger is an extraordinary
negative life event, such as divorce,
dismissal, personal insult or belittling. The
consequence is severe and long-lasting
embitterment. This disorder is divided, not
according to the content of the trigger, but
according to the temporal connection to the
incident. The German psychiatrist Michael
Linden (23) and others have emphasized
the  importance  of  embitterment.
Embitterment is an emotion that is familiar
to everyone as a negative feeling in the
face of negative life events. People
understand  what is meant by
“embitterment”  without  professional
training, just as everyone knows what fear
and anger are. Embitterment, like anxiety,
is a reaction to injustice, insult or distrust.
Embitterment is tormenting and does not
tend to end. In many cases, embitterment
fades, while in others it recurs constantly
as the event is renewed. With greater
intensity, it can limit the entire life and
environment with its severe impairment
(24-27).

After a unique negative stressful life event,
emotional symptoms or  behavioral
problems such as embitterment, feelings of
betrayal, injustice, and aggression toward
the perpetrator appear. The diagnosis is
made by clinical examination and
psychological testing (28). Preliminary
results indicate a prevalence of about 2-3%
in the general population. Any therapist,
social law expert, or lawyer knows of such
cases. Increased prevalence is observed

when a larger group of people represents
the subject of social upheaval. Linden first
described this condition after the reunion
of Germany (24-26). Embitterment occurs
as a reaction to extraordinary, but
nevertheless everyday, negative life events
such as divorce or dismissal (29).
Treatment of reactive disorders, especially
PTED, can be difficult. Embitterment often
coincides with a refusal to help. Therapy is
often complicated by the patients' fatalistic
and aggressive attitudes, which slows
down the development of new life
perspectives or new perspectives on what
has happened. Patients with PTED must
learn how to cope with their negative
experiences. Cognitive therapy has many
established treatment strategies in this
regard, such as reframing methods, altering
internal dialogue, reality testing, increasing
self-efficacy, exposure exercises, problem-
solving strategies, and methods for re-
establishing social contacts and increasing
activity (30). There are particular problems
in using such conventional methods with
PTED patients, as they respond differently
from many other patients, necessitating
modification of conventional cognitive
interventions. Based on theoretical
considerations about the etiology of PTED,
and on available empirical findings and
clinical experience, we developed “wisdom
therapy,” a treatment regimen specifically
for PTED (31).

The first therapeutic task is to develop a
working relationship between the therapist
and the embittered patient, who is often
distrustful, fatalistic, cynical, and mocking,
and who rejects offers of help. In their
view, the world must change, not the
patient. They may accept treatment if they
perceive the therapist as someone who can
help find justice. It is important for the

10
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therapist to convey that they appreciate the
patient's suffering and clearly understand
that an injustice has occurred. This is done
so that the patient does not feel that they
have to justify themselves again.
Treatment of PTED initially requires a lot
of empathy and unconditional acceptance
from the physician (32).

RESEARCH GOALS

To  investigate  the  posttraumatic
resentment syndrome in patients with
posttraumatic stress disorder.

SUBJECTS AND METHODS
Subjects

A cross-sectional study was conducted on
a sample of 200 subjects who participated
in the past war. The study included
subjects of both sexes aged 35-65 years.
All subjects who were suitable for
participation in the study were briefly
explained the purpose and goal of the
study, and informed consent was requested
for participation. Exclusion factors were:
refusal to voluntarily participate in the
study, and a diagnosis of mental illness,
mental disorder, and mental retardation
made before the war, age less than 35 and
greater than 65 years.

The subjects were divided into two groups.
The research group consisted of 100
subjects who participated in the war and
had a diagnosis of PTSD made by an
experienced psychiatrist in accordance
with the diagnostic criteria of ICD 10,
treated in outpatient and inpatient
conditions at the Psychiatric Clinic of
University Clinical Hospital Mostar.

The control group (N=100) consisted of
healthy volunteers who had been in the war
but had no prior diagnosis of PTSD. The
control group was recruited using the

Ll

“snowballing” method. The snowballing
method is a “snowball” sampling method
where the initial study subjects recruit
future  subjects from among their
acquaintances. In this way, the sample size
increases like a rolling snowball. This
technique is often used in hidden
populations where access is difficult for
researchers (43).

Diagnostic instruments

1. The sociodemographic questionnaire
consists of questions about gender, age,
place of residence during the war,
participation in the war, professional
education, employment status, occupation,
marital status, and current place of
residence.  The  questionnaire  was
personally designed and specifically
created for this study.

2. The Post-Traumatic Embitterment
Disorder  Self-Rating Scale (PTED)
consists of 19 statements to which one
answer can be circled from 0 to 4, where 0
represents “does not apply to me at all”
and 4 “applies to me completely” and its
aim is to assess the level of embitterment
caused by negative life events (44).

3. Clinical Questionnaire for Posttraumatic
Stress Disorder, Diagnostic Version for
Current and Lifetime PTSD
(ClinicianAdministred  PTSD  Scale,
CAPS-DX) — Croatian version adapted for
assessing the type and severity of PTSD
symptoms in soldiers and civilians in
accordance with the DSM V classification.
It consists of 25 items that encompass
PTSD symptoms, according to B, C, D
criteria of DSM V. For each item, the
respondent assesses the frequency and
intensity. Criterion A is for a catastrophic
traumatic event, criterion E speaks about
the duration of the disturbances, and
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criterion F assesses the personal experience
of the disturbances, disruption of social
and work functioning. The points achieved
on the CAPS indicate the type and
severity, and the presence/absence of the
disorder (45).

Statistical analysis

The obtained results were processed using
descriptive, non-parametric and parametric
statistical methods depending on the data
distribution., The chi-square test, student t-
test, one-way analysis of variance were
used to test the difference between groups.
Appropriate  correlation  tests  and
regression analysis were used to determine
the relationship between variables. The
sample distribution was tested using the
Kolmogorov-Smirnov test. A probability

level of p<0.05 will be considered as
statistically significant.

RESULTS

Sociodemographic characteristics
of the sample

Table 1 shows the differences in
sociodemographic characteristics between
the groups with and without PTSD.
Subjects with PTSD were significantly
more likely to be unemployed and retired,
had a higher divorce rate, and were less
likely to have resolved their housing
issues; there were no statistically
significant  differences in the other
variables shown in the table.

Table 1. Sociodemographic Characteristics of the Sample, Group With and Without PTSD

Grou )
No PTSD PTSD P
N % N %

Sex
M
F
Participation in combat
Active
Passive
Job
Paid employment
Retired
Unemployed
Other
Marriage
Married
Single
Divorced
Lives with partner
Housing conditions
House/apartment owned

House/apartment owned by spouse

Rented house/apartment
At parents’ house
Collective center

Temporary accomodation assigned by the government

Smoking
No
Yes

0 1
89 88,1 88 88,9
12 119 11111
1,051 0,305
79 782 84848
22 21,8 1515.22
27,966 <0,001*
50 49,5 1515.2
30 29,7 51515
20 19,8 32323
1 10 110
9,825 0,013*
87 86,1 78 78,8
13 12,9 10101
0 00 7 71
1 10 4 40
16,088 0,003*
83,2 68 68,7
59 1 10
0 9 91
79 14141
00 5 51
00 2 20
0,303 0,582
61 60,4 55 55,6
40 39,6 44 44,4

o
comwo
w
<)

*Fisher’s exact test
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Table 2. Sociodemographic Characteristics of the Sample, Group With and Without PTSD

Group
No PTSD PTSD t p
X SD X SD
Age 51,82 7,549 50,96 6,700 0,854 0,394
Years of education 12,19 1,963 11,51 2,305 2,258 0,025
Income 1149,01 686,731 734,34 451,112 5,057 <0,001
Household members 4,19 1,759 3,72 1,623 1,967 0,051
Children 2,13 1,426 1,94 1,300 0,981 0,328

Table 2 shows the differences in
sociodemographic characteristics between
the groups with and without PTSD.
Subjects with PTSD had significantly

lower incomes, while there were no
statistically significant differences in the
other variables shown in the table.

Table 3. Sociodemographic Characteristics of Groups
With Active and Passive Combat Participation

Combat participation )
Active  Passive
N % N %

Sex

M

F

Job

Paid employment
Retired

Unemployed

Other

Marriage

Married

Single

Divorce

Lives with partner
Housing conditions
House/apartment owned
House/apartment owned by spouse
Rented house/apartment
At parents’ house
Collective center

Temporary accomodation assigned by the government 2 1,2

Smoking
No
Yes

85,988 <0,001*
161 98,8 16 43,2
2 12 21 56,8

6,859 0,069*
52 319 13 351
72 442 9 243
37 22,7 15 405
2 12 0 00
1,064 0,845*
135 82,8 30 81,1
19 11,7 4 10,8
5 31 2 54
4 25 1 27
14,772 0,005*
127 779 25 67,6
3 18 4 108
7 43 5 135
21 129 1 27
3 18 2 54
0 00

0,125 0,723
96 58,9 20 54,1

*Fisher’s exact test

Table 3 shows the differences in
sociodemographic characteristics between
the groups with active and passive
participation in the war. A significantly
higher rate of women was in the group
with passive participation in the war, a
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significantly lower percentage of subjects
with passive participation had their
housing issue resolved, and there were no
statistically significant differences in the
other variables shown in the table.
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Post-traumatic embitterment syndrome

t=11,342; p=<0,001

Mean +-2 SD PTED

00

Bez PTSP PTSP
Skupina

Figure 1. PTED levels between groups with and without PTSD

The figure shows the differences in PTED subjects with PTSD had significantly
levels between groups with and without higher PTED levels compared to subjects
PTSD, as can be seen in the figure, without PTSD.

5,00

t=0.426; p=0670

4,00 -1

3,00

2,00 "

w
=]

Mean +-2 SD PTED

1,00

.00

1,00

Aktivno Pasivno

Sudjelovanje u borbi

Figure 2. Level of PTED between groups that actively and passively participated in the war

The figure shows the differences in the war. As can be seen in the figure, there
level of PTED between the groups that were no statistically significant differences
actively and passively participated in the between the groups.
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The figure shows the differences in PTED
levels between sexes.

The figure shows the differences in PTED
level between groups with current and

Mean +-2 SD PTED

Mean +-2 8D PTED

0o

4,00

2,00

=2

t=0,371;, p=0,711

Spol

Figure 3. PTED levels between sexes

There were no

t=0,684; p=0495

statistically significant differences between
the groups, as can be seen in the figure.

Trenutni

PTSP

Zivotni

Figure 4. PTED level between groups with current and lifetime PTSD

lifetime PTSD. There were no statistically
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significant differences between the groups
as can be seen in the figure.
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Figure 5. PTED scores between groups with current and lifetime PTSD

The figure shows the differences in PTED
scores between groups with current and
lifetime PTSD. As can be seen in the
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%

400%

20,0%

0%

Nema ogoréenosti

®2 =77 415, df=2; p=<0,001

Blaga/umjerena ogorfenost

figure, there were no statistically
significant differences between the groups.

Skupina

EBez PTSP
WPTSP

Teska ogorfenost

Razina ogoréenosti

Figure 6. PTED scores between PTSD and non-PTSD groups

The figure shows the differences in PTED
scores between PTSD and non-PTSD
groups. As can be seen in the figure,
subjects without PTSD were most
represented in the non-embitterment group,

while those with PTSD were most
represented in the severe embitterment
group. The observed differences were
statistically significant.
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Figure 7. Level of PTED between groups that actively passively participated in the war

The figure shows the differences in the
level of PTED between groups that
actively and passively participated in the
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s
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war. As can be seen in the figure, there
were no statistically significant differences
between the groups.

Ewm %2 =0 584; df=2; p=0,747

TeSka ogorcenost

Razina ogoréenosti

Figure 8. PTED level between sexes

The figure shows the differences in PTED
level between sexes. There were no

DISCUSSION

This is the first study in BiH that examined
post-traumatic embitterment syndrome and
its impact on the onset, development and
outcome of PTSD, as well as on the level
of symptoms. Subjects with PTSD had a
statistically significantly higher level of
post-traumatic  embitterment  syndrome
compared to subjects without PTSD.

17

statistically significant differences between
the groups, as can be seen in the figure.

Sociodemographic  characteristics  are
important items that in any case have an
impact on the development of
psychological disorders, including PTSD.
There are different data from the literature
that show to what extent they will be of
importance, but in any case they contribute
to the prediction of the development of
PTSD, and in some cases they influence
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the relationship between the intensity,
development and outcome of the clinical
picture of PTSD.

In the sample of this study, the average age
of subjects suffering from PTSD was 50.96
years, and in a sex comparison, the male
subjects of this study were 51.28 years old
and the female subjects of this study were
52.30 years old, and the reason for this is
the long period of time that has passed
since the end of the last war until this
study. When it comes to age, the data from
the literature are different and some
indicate a higher prevalence of PTSD in
the younger population (36), others
emphasize the connection between PTSD
and older age (37), while in our study, the
age limit did not prove to be a statistically
significant predictor for the occurrence of
PTSD, which is in line with a study from
2008 (38), and neither the age limit nor the
difference between sexes is statistically
significant. Years of education showed a
statistically significant difference when it
comes to male and female subjects, as well
as a statistically significant difference in
favor of male subjects who owned an
apartment compared to female subjects,
which also supports the age of the subjects
and the cultural (dis)opportunities of our
climate. When it comes to active and
passive participation in combat, out of 100
subjects with PTSD, 84 were exposed to
active combat, and 15 subjects to passive
combat. Subjects with PTSD were
significantly more likely to be unemployed
and retired than controls, and had
significantly  lower incomes, as is
consistent with the research of Breslau et
al. in 1995 (39), and de Jong et al. in 2001
(37), and as is shown by numerous other
studies. Also, in this study, subjects with
PTSD had a higher divorce rate, seven

subjects out of a hundred, compared to
none without PTSD, as is also indicated by
the data from the literature of DiGrande et
al. (40). We did not find any statistically
significant differences in
sociodemographic characteristics between
subjects with current and lifetime PTSD.
Many other authors have investigated the
influence of sociodemographic
characteristics on the onset, development,
and outcome of PTSD (41-43).

Many studies show that adequate social
support is associated with better outcomes
after exposure to toxic substances (44),
rape (45), and combat experience (46).
However, the social aspect can play a role
in the stressor itself, as in the case of war,
genocide, or man-made disasters in which
the dominant experience is the loss of
control over the social environment (47).
Various studies of traumatic stress
emphasize that appropriate behavior of the
environment is necessary for the victim to
overcome the traumatic event. Schafer et
al. (48) distinguish between emotional,
material, and informational support.
Emotional support includes factors that
contribute to the person feeling loved,
appreciated, accepted, and that others are
willing to take care of him. Material
support includes direct assistance in the
form of money, gifts, or privileged use of
various government services.

The reaction of the environment, support,
but also rejection, and often ambivalent
attitudes towards victims, unambiguously
affect the recovery process. Social support
can prevent or mitigate the effects of
stressors, enable a person to confront a
stressful situation more successfully, and
help mitigate or eliminate the harmful
effects of stress (49). The preservation,
cohesiveness and adaptability of the family
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is especially important during the recovery
period, where additional stressors play a
role, such as separation, losses, injury,
psychological traumatization or existential
threat of family members (50).

The social system also provides models of
how to adapt after the trauma has occurred
(51). The models of intervention that are
proposed in the face of disaster are, in part,
social movements that mobilize beliefs and
support networks and provide cultural
permission to express emotions and seek
help (52). Research shows that people
seeking monetary compensation have more
pronounced disturbances within the scope
of PTSD diagnosis than individuals with
this disorder who are outside the process of
seeking compensation and litigation (53-
56), which is often present in our
environment.

Compared to other sociodemographic
characteristics, many studies show that the
severity of the traumatic event is the
strongest predictor of the development of
PTSD (57,58). Some studies have found an
association between the number of
traumatic events and PTSD (59), while
others have denied this association (60).
Data from the literature show that urban
environments are a predisposing factor for
the development of PTSD, due to a greater
number of stressors and less social support
as a result of alienation (61,62). Several
studies indicate that the risk of developing
PTSD increases in urban living
circumstances, especially in the female
population (63). The increased risk of
developing PTSD in urban environments is
explained by a greater number of potential
traumatic events, such as violence (61).

In their research, Shalev et al., 2019.,
linked female sex, lower education, and
interpersonal trauma with a higher risk of
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PTSD, while previous risk factors such as
age, marital status, and type of trauma did
not prove to be significant predictors of
PTSD (62).

Although official medicine and psychiatry
have only been talking about PTSD for the
past forty years, our scientific knowledge
about PTSD is increasing, but there are
still  many uncertainties and doubts.
Therefore, it is necessary to continue
research and investigate this insufficiently
researched issue because new cognitions
about it could increase our knowledge,
reduce the number of sufferers, make
treatment more effective and improve the
quality of life of those suffering from
PTSD.

Post-traumatic  embitterment  syndrome
represents a threat to the basic belief
system and is a reaction to social injustice,
job loss and similar life events that lead to
psychological shock and the breakdown of
a person's basic beliefs and values. Similar
to PTSD, the characteristic symptoms of
post-traumatic embitterment syndrome are
intrusive thoughts and memories of a
certain event (63). In post-traumatic
embitterment syndrome, the predominant
emotion is embitterment, while in PTSD it
is anxiety or panic. Embitterment, a feeling
that is familiar to most people, is like
anxiety, a reaction to injustice, insult or
distrust.

We, mental health experts in BiH,
unfortunately had the opportunity to
participate in the war events (1992-1995)
and to practically and theoretically increase
our knowledge in the field of
psychotraumatology. For the last ten years,
we have been actively involved in the
regional European project Molecular
Mechanisms of PTSD, in which we,
together with colleagues from Croatia,
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Kosovo and Germany, have been
researching the genetics and epigenetics of
war-related PTSD. We published our
results in 2016 and 2018 (64), and then in
2019 (65-71). In addition to scientific
papers, we are sure that this has helped us
understand different aspects of PTSD, all
with the aim of better assisting in the
treatment of our patients suffering from
PTSD.

CONCLUSIONS

1. Subjects with PTSD show a statistically
significantly higher level of post-traumatic
embitterment syndrome compared to
subjects without PTSD.

2. There are no statistically significant
differences between the groups that
actively and passively participated in the
war, between sexes, and between the
groups with current PTSD and lifetime
PTSD.
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SAZETAK

Uvod: Posttraumatski sindrom ogorcenosti je patoloSka reakcija na drasticne zZivotne dogadaje
i nema tendenciju prestanka. On se relativno Cesto pojavljuje i u oboljelih od posttraumatskog
stresnog poremecaja (PTSP).

Cilj: Istraziti posttraumatski sindrom ogorcenosti u oboljelih od posttraumatskog stresnog
poremecaja.

Ispitanici i metode: Provedena je presjecna studija na uzorku od 200 ispitanika koji su bili
sudionici proteklog rata. Istrazivacka skupina sastoji se od 100 ispitanika koji su sudjelovali u
ratu i imaju dijagnozu PTSP-a, a kontrolna skupina sastoji se od 100 zdravih dragovoljaca,
koji su bili u ratu ali nemaju od ranije postavljenu dijagnozu PTSP-a.

U istrazivanju su KkoriSteni sociodemografski upitnik, samoocjenjujué¢i  upitnik
posttraumatskog sindroma ogorcenosti 1 klini¢ki upitnik za posttraumatski stresni poremecaj.
Rezultati: Ispitanici s PTSP-om pokazuju statisticki zna¢ajno vecéu razinu posttraumatskog
sindroma ogorc¢enosti u odnosu na ispitanike bez PTSP-a. Izmedu skupina koje su aktivno 1
pasivno sudjelovale u ratu, izmedu spolova, te izmedu skupina s trenutnim PTSP 1 Zivotnim
PTSP nemastatisti¢ki znacajnih razlika.

Zakljucak: Ispitanici s PTSP-om pokazuju statisticki znacajno vecu razinu posttraumatskog
sindroma ogorc¢enosti u odnosu na ispitanike bez PTSP-a.

Klju¢ne rijeci: posttraumatski sindrom ogorcenosti, oboljeli, posttraumatski stresni
poremecaj

Autor za korespondenciju: doc. dr. sc. Romana Barbari¢, dr. med., psihijatar;

romana.babic@gmail.com

25


mailto:romana.babic@gmail.com
https://orcid.org/0009-0009-8463-6404
https://orcid.org/0000-0003-0420-357X
https://orcid.org/0000-0002-0269-2413
https://orcid.org/0000-0001-8189-9713
https://orcid.org/0009-0000-5615-2722
https://orcid.org/0009-0000-2880-0796

Health Bulletin, 2025.Vol. 11. No. 2. Original Scientific Article

IMPROVING THE QUALITY OF HEALTH CARE IN UROLOGY
THROUGH THE INTEGRATION OF MANAGERIAL,
EDUCATIONAL AND INNOVATIVE APPROACHES

Maja Ardelan
Faculty of Health Studies, University of Mostar, 88 000 Mostar, Bosnia & Herzegovina
Received on 22.9.2024. Reviewed on 31.3.2025. Accepted on 4.6.2025.

ABSTRACT

Introduction: Improving the quality of health care in urology requires the integration of
managerial, educational, and innovative approaches, which ensures better treatment outcomes
and higher patient satisfaction. The implementation of clinical guidelines in network hospitals
enhances compliance with recommended procedures, particularly in cancer treatment. The
introduction of new technologies facilitates adaptation to changing health needs. In
cardiovascular care, similar initiatives lead to statistically significant improvements in
outcomes. Key success factors include a clear vision, staff autonomy, and patient engagement.
Continuous education and professional development strengthen the competencies of
healthcare workers, enabling them to keep up with contemporary practices and technologies
and to improve the quality of urological care.

Participants and methods: The sample included 51 healthcare professionals of various profiles
employed at the Urology Department of the University Clinical Hospital Mostar. A
combination of descriptive and exploratory methods was used, and data were collected
through an electronically distributed survey questionnaire. Quantitative data were analyzed
using SPSS software, while qualitative data were processed through thematic analysis.
Results: The results show that 92% of respondents believe that the integration of managerial,
educational, and innovative approaches significantly improves the quality of healthcare. Key
strategies for improvement include continuous staff education (87%), improved work
organization (64%), and strengthening interpersonal relations (59%). The most common
obstacles are insufficient staff training (78%), outdated equipment (65%), and administrative
burdens (58%). Staff shortages (34%) and financial constraints (29%) were not identified as
the main issues. The findings indicate the need for targeted intervention in education,
equipment modernization, and reduction of administrative burdens to improve healthcare and
treatment outcomes.

Conclusion: The integration of innovative approaches into health care can significantly
improve the quality of treatment. However, challenges remain in their implementation,
particularly in the areas of management and education.

Keywords: urology, management, education, innovation, quality of care
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INTRODUCTION

Improving the quality of health care in
urology requires the integration of
managerial, educational, and innovative
approaches. Managerial approaches
include effective resource management,
work organization, and alignment of
processes aimed at optimizing treatment

outcomes. Educational approaches
emphasize the importance of continuous
professional development, while

innovative approaches involve the use of
new technologies, digital solutions, and
modern clinical guidelines.

Previous research has shown that
integrated  approaches in healthcare
systems - particularly in the United States
and Western Europe - lead to significant
improvements in care quality, reduced
complications, and increased patient
satisfaction (1,2). In cardiovascular care,
for example, network initiatives in
Scandinavia and Canada have resulted in
better care organization and statistically
significant  improvements in  clinical
outcomes (3).

The introduction of new technologies, such
as electronic health records and quality
management systems in  Switzerland,
Germany, and the Netherlands, has further
increased the efficiency of healthcare and
enabled faster response to patient needs
(4). Additionally, continuous education
and  professional  development  of
healthcare workers, carried out through
certified programs in the UK and Australia,

have improved clinical skills,
communication, and patient satisfaction
(5).

Introducing continuous education and
professional development enables
healthcare workers to stay up to date with
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modern practices and technologies, further
strengthening their competencies and the
quality of care provided.

The quality of urological health care relies
on several key components that
collectively influence treatment outcomes
and patient satisfaction. According to the
World Health Organization (WHO),
quality health care includes patient-
centered care that is safe, effective, timely,
efficient, equitable, and responsive to
patient needs. In the context of urology,
this means providing care that minimizes
risks and errors, uses the best available
evidence to achieve optimal outcomes, and
respects patients’ preferences and needs
(6).

Urology faces a range of specific
challenges that may affect the quality of
care, including a high prevalence of
chronic conditions such as prostate cancer
and incontinence, which require long-term
care and complex management.
Furthermore, demographic changes such as
an aging population lead to an increased
number of patients with urological
conditions, further burdening health
systems.

Urological patients often require a
multidisciplinary ~ approach  involving
various specialists - from oncologists to
physiotherapists - which creates the need
for effective coordination and
communication within the healthcare team.
The rapid development of medical
technologies demands continuous
education and adaptation by healthcare
professionals to remain current with the
latest procedures and equipment.

The quality of care in urology directly
affects treatment outcomes, including cure
rates, disease recurrence, complications,
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and the patient's quality of life. Therefore,
these challenges must be addressed
through integrated approaches that
promote innovation, education, and
efficient management in urological
practice (7).

A key aspect of successful healthcare
management is the development and
implementation of clinical pathways that
standardize  procedures for common
urological treatments. These pathways help
reduce variability in care, leading to
improved quality and outcomes (8).
Quality management and continuous
quality improvement (CQI) have become
standard practices in many healthcare
institutions, providing a framework for
systematically monitoring, analyzing, and
improving care practices (9,10).

A practical example includes the
implementation of advanced information
systems for managing patient data,
enabling faster and more accurate decision-
making (11).

Studies  show  that  well-structured
management can significantly reduce
waiting times for treatments, increase
patient satisfaction, and lower costs, while
ensuring consistent application of care
standards (2—15). Effective management of
operating rooms and surgical scheduling
has been proven to minimize delays and
optimize resource use (12,13,16).
Continuous education and professional
development are fundamental pillars for
maintaining  high-quality  healthcare,
particularly in specialized areas such as
urology. In a world where medical science
and technology evolve rapidly, ongoing
education is key to ensuring the use of the
most current and effective treatments.
Education not only enhances clinical skills
but also fosters critical thinking, which is

essential for solving complex medical
problems (17).

Educational programs in urology often
include various learning methods, from
traditional lectures and workshops to
hands-on training and simulations (18).

For example, the use of virtual reality (VR)
and 3D simulations in education allows
healthcare workers to practice complex
surgical procedures in a controlled and safe
environment before performing them on
patients (19).

Furthermore, mentoring programs—where
experienced urologists provide support and
guidance to less experienced colleagues—
have proven effective for transferring
knowledge and  experience.  These
programs not only help in skill
development but also in building
professional networks within the urological
community (20).

Improving healthcare worker competencies
through education directly impacts the
quality of patient care (21).

Well-educated healthcare professionals are
better able to identify, diagnose, and treat
urological conditions effectively, leading
to better outcomes and fewer medical
errors.

Studies have shown a positive correlation
between the level of education of
healthcare ~ workers  and reduced
complications during the postoperative
period in urological patients (22-25).

The aim of this study is to analyze how the
integration of managerial, educational, and
innovative approaches improves health
outcomes in urology.

PARTICIPANTS AND METHODS

The research was conducted using a
combination of descriptive and exploratory
methods. It was carried out in 2025 at the
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Urology Department of the University
Clinical Hospital Mostar. The sample
included 51 healthcare workers of various
profiles, including doctors, nurses,
technicians, and management staff
employed at the department. Participants
were selected wusing a convenience
sampling method, and all voluntarily
participated in the study.

A structured questionnaire, specifically
designed for the purposes of this research,
was used as the measurement instrument.
The questionnaire was based on relevant
literature concerning the quality of health
care, managerial approaches, health worker
education, and healthcare innovations (26—
30).

It contained closed-ended questions,
mostly in the form of a Likert scale for
quantitative analysis, as well as open-
ended questions to collect additional
qualitative insights.

The  questionnaire  was  distributed
electronically using the Google Forms
platform.

For the analysis of quantitative data, SPSS
statistical software was used, applying
descriptive statistics and the chi-square test

to examine the relationship between
integrated approaches and the perceived
quality of care.

Qualitative data from the open-ended
questions were analyzed using thematic
analysis to identify main themes and
suggestions for improving practice.

RESULTS

A total of 51 participants employed at the
Urology Department of the University
Clinical Hospital Mostar took part in the
study. The sample included healthcare
professionals of various profiles, including
doctors,  nurses,  technicians, and
management  staff. Data on the
participants’ age and gender were not
collected.

Analysis of work experience distribution
showed varying levels of experience
among participants. The largest portion
(45.1%) had more than 10 years of
experience, while 25.5% had between 5
and 10 years, and 19.6% had between 3
and 5 years of experience. The smallest
portion of respondents (9.8%) had less than
1 year of experience.

@ manje od 1 godine
@® 1-3 godine
3-5 godina
@ 5-10 godina
@ vise od 10 godina

Figure 1. Length of Work Experience in Urological Practice

The results regarding the assessment of the
quality of health care in urology are shown
in Figure 2.
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20 (39,2%)

19 (37,3%)

Figure 2. Assessment of the Quality of Health Care in Urology

The analysis of responses related to the
quality of health care in urology shows the

following distribution: Obstacles in urological practice affecting
. Poor: 9.8% the quality of health care were also
. Neither poor nor good: 39.2% analyzed. The survey included the
. Good: 37.3% following predefined options.

. Very good: 13.7%

Nedostatak osoblja 6(11,8%)

Nedovoljna obuka osoblja 37 (72,5%)
Zastarjela medicinska oprema

Financijska ograniéenja

17 (33,3%)

Administratina opterecenja

0 10 20 30 40

Figure 3. Main Obstacles to Providing Quality Health Care
When asked “Can the integration of affirmatively, while 8% selected “maybe,”
different approaches improve the quality of indicating uncertainty.
care?”, 92% of respondents answered

®Da
® Ne
MoZda

Figure 4. Can the Integration of Different Approaches Improve the Quality of Care?

At the end of the questionnaire, open- health care in the urology department.
ended question number 5 collected specific Thematic analysis of responses identified
suggestions for improving the quality of the following main themes:
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. Staff education and training — urological care. The results show that a
mentioned 38 times; vast majority of respondents (92.2%)

. . believe  that  integrating  different
. Work organization — 31 times;

approaches can improve the quality of
. Interpersonal relations — 22 times; care, while a smaller number (7.8%) were
undecided. No respondent expressed the

. Equipment and infrastructure — 2 . . . .

fimes: quipment and infrastructure — 25 view that integration would not contribute
’ to quality improvement.

. Financial support — 17 times;

Statistical analysis indicates a significant
. Working conditions — 20 times. difference in response distribution (}*> =
79.88; p < 0.001), which further confirms
the strong positive attitude toward this
question (Table 1).

Further analysis focused on examining the
opinions of healthcare professionals
regarding the potential of integrated
approaches (managerial, educational, and
innovative) to improve the quality of

Thle 1. Integration of Different Approaches and the Assessment of Health Care Quality in
Urology

Response N (%) 2 p-value
Yes 47 (92,2%)
No 0 (0%)
Maybe 4 (7,8%)
Total 51 (100%) 79,88 p <0.001
Barriers affecting the provision of quality Statistical analysis confirms a significant
care were also examined. The most difference in the frequency of specific
frequently identified obstacles were: obstacles (%2 = 32.07; p < 0.05), indicating
. Insufficient staff training (72.5%) a clear need for targeted interventions in
. Outdated equipment (37.3%) these areas (Table 2).

. Administrative burdens (33.3%)

Table 2. Most Commonly Identified Barriers to Quality Health Care in Urology

Barrier N (%) b p-value
Staff shortage 6 (11,8%)

Insufficient staff 37 (72,5%)

training

Outdated medical 19 (37,3%)

equipment

Financial constraints 10 (19,6%)

Administrative 17 (33,3%)

burdens

Total 51 (100%) 32,07 <0,05
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DISCUSSION

This study provided insight into the key
challenges and opportunities for improving
the quality of health care in urological
practice, observed from the perspective of
staff with varying professional
backgrounds and levels of experience.
Although data on age and gender were not
collected, the diversity in years of service
allowed for the inclusion of a broad range
of professional viewpoints.

The results showed a very high level of
support for the idea that integrating
managerial, educational, and innovative
approaches can improve the quality of
health care. As many as 92% of
respondents agreed with this statement,
which was confirmed by a statistically
significant  difference  in  response
distribution. These results are in line with
previous research  emphasizing the
importance of continuous education,
professional development, and clear
managerial guidelines in ensuring an
efficient and effective healthcare system
(31). Beyond supporting existing scientific
knowledge, these findings open up
concrete possibilities for implementing
modern approaches within the department.
Respondents clearly identified the main
obstacles to delivering quality care -
primarily  insufficient staff training,
outdated  medical  equipment, and
administrative burdens. These challenges
align with the literature, which indicates
that a lack of technical and organizational
resources can negatively affect treatment
outcomes and patient satisfaction (32).
Interestingly, issues often highlighted in
international contexts, such as staff
shortages and financial constraints, were
not seen as dominant concerns in this
study. This may reflect the specific

features of local work organization, team
structure, and managerial approach at
University Clinical Hospital Mostar.
Qualitative  analysis of  open-ended
responses further confirmed the key areas
where staff see potential for improvement.
The most frequently cited suggestions were
continuous staff education, improved work
organization, and strengthening
interpersonal relationships—elements
recognized in literature as the foundation
for effective teamwork and reduced
operational burden (33). Additionally,
participants highlighted the need for
investments in equipment and
infrastructure, as well as improvements in
working conditions, including financial
support. These aspects further reinforce
that quality of care depends not only on
individuals but also on the systemic
conditions in which they work.

The findings suggest that there is concrete
potential for interventions aimed at
improving the quality of health care
through an integrated approach. The active
role of management in enabling education,
modernizing equipment, and optimizing
administrative processes is seen as crucial
for improving clinical outcomes and
increasing satisfaction among both patients
and employees. This directly contributes to
the strategic development of healthcare,
with particular attention to the specifics of
urological practice.

Nevertheless, certain limitations of the
study must be acknowledged. The sample
size was relatively small and limited to a
single institution, which restricts the
generalizability of the results. Future
studies should include a larger number of
participants from different healthcare
institutions  to obtain a more
comprehensive  picture  of  needs,
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challenges, and potential solutions in the
field of urological health care.

CONCLUSION

This study provided valuable insights into
the perception of health care quality in
urological practice and identified key
challenges and suggestions for its
improvement. The results point to a high
level of support for the integration of
managerial, educational, and innovative
approaches, confirming the healthcare
staff’s readiness to embrace modern
methods focused on improving care.

The highlighted obstacles - such as
insufficient training, outdated equipment,
and administrative burdens - underscore
the need for systematic investments in
resources and organizational processes.
Qualitative analysis further emphasized the
importance of continuous professional
development, effective teamwork, and
improved working conditions.  These
findings may serve as a foundation for
planning specific measures within the
department and for shaping a broader
institutional approach to health care
quality.

Despite the limitations in sample size and
geographical scope, the results clearly
indicate directions where future research
and practical reforms could have the
greatest impact. Systematic monitoring of
care quality, incorporating the perspective
of healthcare professionals themselves,
remains a key element in developing an
effective and sustainable health care
system.
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UNAPREDENJIJE KVALITETE ZDRAVSTVENE NJEGE U UROLOGIJI
KROZ INTEGRACIJU MENADiERSKIH, EDUKATIVNIH |

INOVATIVNIH PRISTUPA

Maja Ardelan
Fakultet zdravstvenih studija Sveu¢ilista u Mostaru, 88 000 Mostar, Bosna i Hercegovina

SAZETAK

Uvod: Unapredenje kvalitete zdravstvene njege u urologiji zahtijeva integraciju
menadzerskih, obrazovnih i1 inovacijskih pristupa, ¢ime se osiguravaju bolji ishodi lije¢enja i
vece zadovoljstvo pacijenata. Primjena klini¢kih smjernica u mreznim bolnicama poboljSava
uskladenost s preporu¢enim postupcima, osobito u lijecenju karcinoma. Uvodenje novih
tehnologija olakSava prilagodbu promjenama zdravstvenih potreba. U kardiovaskularnoj
njezi, sli¢ne inicijative dovode do statisticki znacajnih poboljSanja ishoda. Klju¢ni ¢imbenici
uspjeha ukljuCuju jasnu viziju, autonomiju osoblja i angazman pacijenata. Kontinuirano
obrazovanje i1 profesionalni razvoj jacaju kompetencije zdravstvenih radnika, omogucujuci
praéenje suvremenih praksi i tehnologija te unapredenje kvalitete njege u urologiji.

Ispitanici i metode: Uzorak je obuhvatio 51 zdravstvenog radnika razli¢itih profila zaposlenih
na UroloSkom odjelu SveuciliSne klini¢ke bolnice Mostar. KoriStena je kombinacija
deskriptivnih i eksplorativnih metoda, a podaci su prikupljeni elektronicki distribuiranim
anketnim upitnikom. Kvantitativni podaci analizirani su u softveru SPSS, a kvalitativni
tematskom analizom.

Rezultati: Rezultati pokazuju da 92 % ispitanika smatra kako integracija menadZerskih,
obrazovnih 1 inovacijskih pristupa znacajno poboljsava kvalitetu zdravstvene njege. Kljuéne
strategije za unapredenje su kontinuirana edukacija osoblja (87 %), poboljSanje organizacije
rada (64 %) 1 jacanje meduljudskih odnosa (59 %). NajceSce prepreke su nedovoljna obuka
osoblja (78 %), zastarjela oprema (65 %) 1 administrativna opterecenja (58 %). Nedostatak
osoblja (34 %) 1 financijska ogranienja (29 %) nisu izdvojeni kao glavni problemi. Nalazi
upucuju na potrebu za ciljanom intervencijom u edukaciji, modernizaciji opreme 1 smanjenju
administrativnih opterecenja radi unaprjedenja zdravstvene njege i ishoda lijecenja.

Zakljucak: Integracija inovativnih pristupa u zdravstvenu njegu moze znacajno unaprijediti
kvalitetu lijeCenja. Medutim, postoje izazovi u njihovoj provedbi, osobito u podrucju
menadzmenta 1 obrazovanja.

Kljuéne rijeci: urologija, menadZment, edukacija, inovacije, kvaliteta njege.

Autor za korespodenciju: Maja Ardelan, mr zdravstvene njege; majaardjelan555@gmail.com
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ABSTRACT

Introduction: Rheumatoid arthritis often leads to characteristic radiological changes in the
small joints of the hands, the prevalence and frequency of which require further research. The
main aim of this study was to analyze these radiological patterns and assess the influence of
factors such as gender.

Materials and methods: The study was conducted as a cross-sectional study using historical
sources, at the University Clinical Hospital Mostar with a dialysis center in the outpatient
clinic for rheumatology and immunology. It included data from January 1, 2024, to December
31, 2024. The target population consisted of patients over 18 years of age diagnosed with
rheumatoid arthritis who were treated during that period. A total of 111 participants were
included, while patients with other autoimmune diseases affecting the joints, severe
infections, malignancies, or incomplete documentation were excluded.

Results: Rheumatoid arthritis affects women more often than men and most often occurs
between the ages of 45 and 55. The disease usually affects both hands symmetrically, and the
seropositive form is significantly more common than the seronegative form. Of the 111
participants, a significantly higher number were women.

Conclusions: Women tend to develop rheumatoid arthritis earlier than men, and older patients
have more affected joints. The radiocarpal joint is most often affected. Family medical history
does not significantly influence the occurrence of rheumatoid arthritis.

Keywords: Rheumatoid arthritis, Radiocarpal joint, Joint disease, Seropositive, Seronegative.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic,
systemic inflammatory  disease that
primarily ~ affects  synovial joints,
particularly in the hands and wrists (1,2). It
leads to progressive destruction of articular
cartilage and bone, resulting in reduced
functionality, disability, and decreased
quality of life (3). Epidemiological studies
have consistently shown that women are
affected two to three times more often than
men, especially in middle age, although
rheumatoid arthritis also occurs in men and
disease patterns can vary (4-6). Evidence
from multiple studies demonstrates that
early involvement of the hands,
particularly ~ the  metacarpophalangeal
(MCP) and proximal interphalangeal (PIP)
joints, often in a bilateral and symmetrical
pattern, is predictive of disease progression
and functional impairment (1,2,7-9).
Radiographic changes such as joint space
narrowing, erosions, and osteopenia have
been repeatedly observed and are
associated with worse functional outcomes
(1,10,11). Genetic factors play a significant
role in susceptibility to rheumatoid
arthritis. HLA-DR alleles, especially HLA-
DR4 and HLA-DR1, have been linked to
more severe disease and erosive changes in
the hands (8-10). In addition to sex and
genetic predisposition, modifiable
environmental and lifestyle factors such as
smoking, obesity, and occupational
exposures have been consistently shown to
increase the risk of disease development
and progression of joint damage (4,8,9).
Several studies indicate that early
identification of these risk factors can help
guide preventive strategies and
individualized treatment plans (6,12,13).
Radiographic evaluation of the hands
remains a key diagnostic and monitoring
tool in rheumatoid arthritis, allowing early

detection of joint involvement, assessment
of disease activity, and planning of
therapeutic  interventions aimed  at
preserving  function and preventing
disability (14-16). Evidence from recent
studies  highlights  that  systematic
monitoring of hand joints provides
predictive information on disease course
and facilitates optimization of
pharmacological and rehabilitative
approaches (12,13,16). Overall, findings
from multiple investigations underscore
the importance of understanding the
distribution, frequency, and risk factors for
hand involvement in rheumatoid arthritis to
improve patient outcomes and guide
clinical management (1-16).

OBJECTIVE

The main objective of this research study
was to examine the frequency and
distribution of radiological changes in the
hands of patients with rheumatoid arthritis
and to assess the influence of factors such
as gender. The research aims to contribute
to the understanding of the diagnostic
value of conventional radiography in
detecting early and advanced stages of the
disease.

SUBJECTS AND METHODS

The research was conducted at the Clinic
for Internal Medicine with a Dialysis
Center in the Rheumatology and
Immunology Outpatient  Clinic. The
research included data from the time
period from 01.01.2024 to 31.12.2024. The
target population included people over 18
years of age, both sexes, diagnosed with
rheumatoid arthritis who were treated
during the specified period. A total of 111
subjects who met the research criteria and
whose documentation was complete were
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included in the research, regardless of the
therapy they received. Patients with other
autoimmune diseases that can affect the
joints, patients with serious infections and
malignant diseases, and patients with
incomplete medical documentation or
unclear diagnosis were excluded. Patients
did not actively participate in this research
and the confidentiality of their personal
data remained fully protected. The research
was thoroughly reviewed and approved by
the Ethics Committee of the University
Clinical Hospital Mostar. The data were
collected retrospectively from the hospital
archive of the Clinic for Internal Medicine
with a Dialysis Center in Mostar. |
personally conducted the data collection
process in the period from 05.02.2025. to
25.03.2025. by accessing the hospital
information system (BIS). After forming a
representative sample of patients, the
following data were analyzed based on the
available documentation: age, gender,
affected hand, serological status, affected
joints and family history. The SPSS for
Windows and Microsoft Office Excel 2010
software systems were used for statistical
data processing. The SPSS for Windows
and Microsoft Excel software systems
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were also used for statistical analysis of the
data obtained.

RESULTS

Sociodemographic characteristics
of the sample

Of the total number of respondents in the
study, 81% were female and 19% male, or
21 men and 89 women. Of the 110
subjects, the largest number was in the age
groups older than 39 years, i.e. in the group
40-59 years there were 53% of subjects (58
people), and in the group 60-79 years there
were 34% of subjects (38 people). The
youngest subjects, in the group 18-39
years, were 13% (14 people). The study
did not include patients younger than 18
years, and patients older than 80 years
were not admitted for treatment during the
specified period.

Hand involvement of the disease
Of the 110 subjects, 79% had bilateral
hand involvement. Only the right hand was
affected in 12% of subjects, while 9% of
subjects had symptoms only in the left
hand in the early phase of the disease. The
distribution of hand participation among
the subjects is shown in the first table.

79%

Left

Bilateral

Figure 1. Distribution of hand involvement in subjects
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Seropositive  rheumatoid  arthritis  is
significantly more common in the subjects,
i.e. 77% of them were diagnosed with
seropositive and 23% with seronegative
rheumatoid arthritis. Of the 4 most
commonly affected joints, the radiocarpal
joint was involved in 85 subjects, or 38%.
The metacarpal joint was involved in 70

40% 38%

35%
31%
30%
25%
21%

20%

15%
10%

10%

0%
RC MCP Pl DIP

subjects, or 31%. The proximal
interphalangeal joint was involved in 46
subjects, or 21%. The distal
interphalangeal joint was involved in 22
patients, or 10%. The distribution of
affected joints is shown in the second
table.

P

Figure 2. Distribution of affected joints

Of the 110 subjects, 78 subjects (71%) had
a negative family history of any form of
arthritis. 32 subjects (29%) had a positive
family history. The average age of men
diagnosed with rheumatoid arthritis is 55
years, while the average age of women
diagnosed with rheumatoid arthritis is 53
years. In both sexes, a negative family

80%

o
70% 629

60%
50%
38%

40%
30%
20%
10%

0%

Male

history was significantly expressed. Of the
21 male subjects, 62% had a negative and
38% a positive family history. Of the 81
female subjects, 73% had a negative and
27% a positive family history of some
form of arthritis. The distribution of family
history by gender is shown in the third
table.

73%

27%

Female

M Positive M Negative

Figure 3. Distribution of family history by gender
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A slight trend line is visible, suggesting a
weak positive correlation between age and
the number of affected joints. However,
individual patients show considerable
variability, with different numbers of
affected joints regardless of age.

DISCUSSION

Radiological analysis in our study
demonstrated that in most participants,
rheumatoid arthritis exhibited a typical
symmetrical involvement of the small
joints of the hands, a key diagnostic feature
of the disease (4,6,18,24). Among our 110
subjects, 79% presented with bilateral hand
involvement, while only 21% exhibited
unilateral symptoms in the early disease
phase. These results are consistent with
classical radiographic patterns described in
the literature, where symmetrical joint
involvement is a hallmark of established
rheumatoid arthritis  (24-26). Similar
patterns were reported by McQueen (2008)
and Narvaez et al. (2010), emphasizing
that bilateral joint inflammation strongly
correlates with disease chronicity and
severity (30,31). Seropositive rheumatoid
arthritis was significantly more common in
our cohort (77%), compared to 23% with
seronegative disease. This finding aligns
with previous studies indicating that
seropositive  rheumatoid  arthritis  is
typically associated with a more aggressive
clinical course and higher risk of erosive
changes  (7,8,25). Differences in
seropositivity rates across studies may be
influenced by population characteristics,
inclusion criteria, and diagnostic methods
applied (18,20). Analysis of individual
joint involvement revealed that the
radiocarpal joint was most frequently
affected (38%), followed by
metacarpophalangeal (31%) and proximal
interphalangeal  joints  (21%).  This

41

distribution closely corresponds to patterns
reported in earlier imaging studies, where
wrist and MCP joints were identified as the
earliest and most commonly affected
regions (25-27,29). McGonagle et al.
(1999) demonstrated using MRI that early
synovitis and bone marrow edema
predominantly affect the carpal region (4).
These results further support the role of
conventional radiography in identifying
characteristic disease sites, even though
MRI and ultrasound provide higher
sensitivity for early inflammatory and
erosive changes (26,27,30). Regarding
family history, 71% of participants
reported no hereditary  background,
whereas 29% had a positive family history
of arthritis. This observation contrasts with
the assumption that genetic predisposition
is the dominant etiological factor in
rheumatoid arthritis (10,11,44). However,
other studies have shown that a significant
proportion of patients develop rheumatoid
arthritis without clear hereditary links,
suggesting the contribution of
environmental triggers and individual
immune responses (10,11,44). The slightly
higher proportion of negative family
history in our cohort may reflect local
population characteristics or recruitment
factors. Comparing our results with
international cohorts, the overall pattern of
symmetrical joint involvement,
predominance of seropositive rheumatoid
arthritis, and carpal joint predilection
aligns with global data (25,31,40,41,45).
Minor deviations, including the lower rate
of positive family history and a small
percentage of early unilateral cases, may
be explained by variations in sample size,
demographic characteristics, and
methodological differences compared to
larger multicenter studies (32,33,37). In
conclusion, our findings reinforce the
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diagnostic  value  of  conventional
radiography as a cornerstone in evaluating
rheumatoid arthritis, particularly in settings
where MRI or ultrasound are not routinely
accessible  (6,24,27,29).  Conventional
imaging reliably identifies joint space
narrowing, erosions, and symmetrical
involvement, features essential  for
diagnosis, classification, and monitoring of
disease progression (18,24,25,30,31).

CONCLUSIONS

Rheumatoid arthritis affects women more
often than men, and most often occurs
between the ages of 45 and 55. The disease
most  often  affects both  hands
symmetrically, and the seropositive form is
significantly more common than the
seronegative. The radiocarpal joint is most
often affected. Women develop the disease
earlier than men, and older patients have
more affected joints, although there are
individual differences. Family history does
not significantly influence the incidence of
rheumatoid arthritis.
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RADIOLOSKO LIJECENJE RUKU

KOD REUMATOIDNOG ARTRITISA

Leonarda Eres'® & Andrej Gali¢
Fakultet zdravstvenih studija Sveucilista u Mostaru, 88 000 Mostar, Bosna i Hercegovina

SAZETAK

Uvod: Glavni cilj ovog istrazivanja bio je ispitati ucestalost i distribuciju radioloSkih
promjena na rukama pacijenata s reumatoidnim artritisom te procijeniti utjecaj ¢imbenika
poput spola. Svrha istrazivanja je razjasniti znacaj konvencionalne radiografije u
dijagnosticiranju ranih i uznapredovalih stadija bolesti.

Materijali i metode: IstraZivanje je provedeno kao presjecna studija koriStenjem povijesnih
izvora, u SveuciliSnoj klinickoj bolnici Mostar s centrom za dijalizu u ambulanti za
reumatologiju i imunologiju. Obuhvatilo je podatke od 1. sijecnja 2024. do 31. prosinca 2024.
Ciljanu populaciju €inili su pacijenti stariji od 18 godina s dijagnozom reumatoidnog artritisa
koji su lijeceni tijekom tog razdoblja. Ukupno je ukljuceno 111 sudionika, dok su pacijenti s
drugim autoimunim bolestima koje zahvacaju zglobove, teskim infekcijama, malignim
bolestima ili nepotpunom dokumentacijom iskljuceni.

Rezultati: Reumatoidni artritis ¢eS¢e pogada zene nego muskarce i najéesée se javlja izmedu
45. 1 55. godine zivota. Bolest obi¢no simetricno zahvaca obje ruke, a seropozitivni oblik je
znacajno ¢es¢i od seronegativnog oblika. Od 111 sudionika, znacajno ve¢i broj bile su Zene.
Zakljuéci: Zene imaju tendenciju ranijeg razvoja reumatoidnog artritisa od muskaraca, a
stariji pacijenti imaju viSe zahvacenih zglobova. Radiokarpalni zglob je najceS¢e zahvacen.
Obiteljska medicinska anamneza ne utjee znacajno na pojavu reumatoidnog artritisa.
Kljuéne rije¢i: reumatoidni artritis, radiokarpalni zglob, bolest zglobova, seropozitivno,
seronegativno.
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ABSTRACT

Objectives: To examine the mental health of patients with inflammatory bowel disease (IBD)
treated with biological therapy.

Methods: A cross-sectional study was conducted among patients with Crohn’s disease. Two
groups were included: an experimental and a control group. The experimental group consisted
of 100 patients with Crohn’s disease, of whom 50 were on biological therapy and 50 were not,
all treated at the Department of Gastroenterology. Participants completed instruments adapted
for the research: a sociodemographic questionnaire and the Symptom Checklist 90 (SCL-90),
a tool designed to assess various aspects of mental health and personality.

Results: The highest proportion of women was recorded among healthy participants (71.0%),
while men were most represented in the group receiving biological therapy (58.0%). A
significant difference was found between genders among healthy and diseased individuals.
Participants receiving biological therapy achieved significantly higher scores in the domains
of Obsessive—Compulsive Symptoms, Depression, and Psychoticism compared to the other
groups.

Conclusion: These findings are consistent with research highlighting the connection between
mental health and disease activity, suggesting the need for a holistic approach in the diagnosis
and treatment of IBD.

Keywords: mental health, Crohn disease, infalmmatory bowel disease
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INTRODUCTION

Inflammatory  bowel diseases (IBD)
represent idiopathic, chronic inflammatory
disorders characterized by an unpredictable
course. Since an underlying immunological
imbalance is recognized in these diseases,
they are often classified as immune-
mediated  disorders.  Although they
primarily affect the gastrointestinal tract,
from the oral cavity to the anus, these
diseases can also cause pathological
changes in other organs, manifesting as
extraintestinal complications (e.g., in the
skin, eyes, and joints) (1). Within the
group of inflammatory bowel diseases, two
main entities have long been distinguished:
ulcerative colitis (UC) and Crohn’s disease
(CD). It is now considered that they
represent two ends of the same disease
spectrum, given the great heterogeneity
among patients. According to genetic
studies, a more detailed classification of
clinical forms (phenotypes) of the disease
may become possible (2). In some patients,
IBD does not meet the usual criteria for
UC or CD, and in such cases, the term
unclassified inflammatory bowel disease
(IBDU) is used (3). The incidence and
prevalence of these diseases are strongly
associated with an urbanized lifestyle and
higher latitudes, while they are relatively
rare in regions such as Asia, Africa, and
Latin America (4). In Europe, the
incidence of ulcerative colitis is 24.3 per
100,000 inhabitants, in North America
19.2 per 100,000, and in Asia and the
Middle East 6.3 per 100,000. For Crohn’s
disease, the incidence is 12.7 per 100,000
in Europe, 20.2 per 100,000 in North
America, and 5.0 per 100,000 in Asia and
the Middle East. Mental disorders such as
psychiatric illnesses, autism spectrum
disorders (ASD), and dementia are more
common among patients with

inflammatory bowel diseases (IBD) than in
the general population. The pathogenic
mechanisms connecting these conditions
may be multifactorial, including alterations
in gut microbiota, genetic predispositions,
and chronic inflammation (88). The
diagnosis and management of patients with
IBD are often complex due to lower
treatment adherence. Successful treatment
requires close cooperation among a team
of professionals, including
gastroenterologists, neurologists,
psychiatrists, and family members of the
patient. ASD is characterized by deficits in
social communication and the presence of
restricted interests and repetitive behaviors,
including autism, Asperger’s syndrome,
and other developmental disorders (5).
Studies have shown that children with
ASD often experience gastrointestinal
symptoms such as diarrhea, constipation,
abdominal pain, and bloating, especially
those with more pronounced behavioral
problems (6,7). A meta-analysis indicated
that children with ASD have a threefold
higher risk of gastrointestinal symptoms
compared to children without ASD (8).
Recent studies have documented a higher
prevalence of IBD among patients with
ASD (9). A population-based study of over
48,000 children showed a higher
prevalence of CD and UC among children
with ASD. Furthermore, children with both
ASD and IBD were more likely to receive
second-line biological therapies, such as
adalimumab, possibly due to disease
severity or lower treatment compliance
(10). A retrospective study from Boston
also demonstrated an increased prevalence
of IBD among hospitalized patients with
ASD (11). Many studies have shown that
patients with IBD often suffer from anxiety
and depression, which may affect disease
progression through the gut-brain axis
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(12). A recent systematic review showed
that the prevalence of anxiety and
depression is higher among IBD patients
(anxiety 19.1% vs. 9.6 %, and depression
21.2 % vs. 13.4 %), with significantly
higher rates during active disease (13).

PARTICIPANTS AND METHODS

A cross-sectional study was conducted
among patients with Crohn’s disease. Two
groups were included: an experimental and
a control group. The experimental group
consisted of 100 patients with Crohn’s
disease, of whom 50 were on biological
therapy and 50 were not, all treated at the
Department of Gastroenterology,
University Clinical Hospital Mostar. The
control group consisted of 100 healthy
individuals from the general population,
carefully matched with the experimental
group according to age, gender, and
educational level. Participation  was
voluntary, and the age of participants
ranged from 18 to 70 years, ensuring that
the average age between groups did not
differ significantly. Efforts were also made
to maintain an even gender distribution in
both groups. After selecting patients who
met the inclusion criteria, interviews were
conducted in which the objectives and
procedures of the study were explained in
detail. Participants completed instruments
adapted for the research: a
sociodemographic questionnaire and the
Symptom Checklist 90 (SCL-90) (14,15), a
tool designed to assess various aspects of
mental health and personality.

Symptom Checklist 90 (SCL-90)

The SCL-90 is a psychometric instrument
that assesses a wide range of psychological
problems and symptoms of
psychopathology. It is designed to measure
progress during psychological treatment or
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for research purposes. The questionnaire
includes 90 items grouped into nine

primary symptom dimensions:
somatization,  obsessive-compulsiveness,
interpersonal  sensitivity,  depression,

anxiety, hostility, phobic anxiety, paranoid
ideation, and psychoticism. Additional
items enable the assessment of specific
aspects of the client’s symptoms. The
instrument also generates three global
indices of distress. Studies have confirmed
its reliability and usefulness, making it a
widely used tool in clinical practice.

STATISTICAL ANALYSIS

The obtained results were analyzed using
descriptive statistical methods, as well as
nonparametric and parametric  tests,
depending on the data distribution. To test
differences between groups, the chi-square
test, Student’s t-test, and one-way analysis
of variance (ANOVA) were applied.
Correlations  between variables were
examined using appropriate correlation
tests, while regression analyses were
employed to assess relationships among
multiple variables. The distribution of
samples was evaluated wusing the
Kolmogorov—Smirnov test to determine
whether the data met the assumptions of
normality. Statistical significance was
established at the p < 0.05 level. All
analyses were performed using SPSS
software, version 17 (SPSS Inc., Chicago,
IL, USA).

RESULTS
Based on the analysis of sociodemographic
variables, statistically significant

differences were observed between healthy
participants and patients in terms of gender
distribution, educational level, and living
situation. In the group of healthy
participants, there was a significantly
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higher proportion of women, and they
more frequently had a higher level of
education, while a greater percentage lived

secondary education, and the majority
were married or living in a marital union.
No statistically significant differences were

with their parents. On the other hand, observed Dbetween the groups in the
among the patients, gender distribution remaining  sociodemographic variables
was equal, more than half had completed (Table 1).
Table 1. Sociodemographic characteristic of respondents by health status
Group
Healthy Patients a p
n % n %
Gender 8,369 0,004
M 29 29,0 50 50,0
7 71 71,0 50 50,0
Educational level 16,754 0,001*
Primary school 3 3,0 5 5,0
Secondary school 38 38,4 64 64,0
University degree 12 12,1 10 10,0
Master degree 46 46,5 21 21,0
Standard of living 6,082 0,280*
Signigicantly higher than average 5 5,0 3 3,0
Slightly above average 21 21,0 16 16,0
Average 67 67,0 69 69,0
Slightly below average 3 3,0 10 10,0
Signigicantly below average 3 3,0 1 1,0
| can' t evaluate 1 1,0 1 1,0
With whom do you live 7,864 0,049
With parents 42 42,0 27 27,0
Married 41 41,0 57 57,0
Alone 7 7,0 3 3,0
Other 10 10,0 13 13,0
Whom do you confide in 7,690 0,174
Friend 18 18,0 8 8,0
Wife/husband 35 35,0 41 41,0
Mother 23 23,0 16 16,0
Father 2 2,0 3 3,0
Brother/sister 13 13,0 20 20,0
None of the above 9 9,0 12 12,0

* Fisher's exact test

Regarding gender, the highest proportion
of women was recorded among healthy
participants (71.0%), while men were most
represented in the group receiving
biological therapy (58.0%). A significant
difference was found between genders
among healthy and diseased individuals (y*
= 8.369, p = 0.004). In the group of healthy
participants, women predominated,
whereas in the group of patients, gender
distribution was even. When examining

subgroups within the patient population,
statistical analysis showed a significant
difference in gender distribution between
the groups (¥* = 11.905, p = 0.003) (Table
2). The group not receiving biological
therapy consisted of 42% men and 58%
women, while in the group undergoing
biological therapy, 58% were men and
42% were women (Figure 1).
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Table 1. Sociodemographic data of the subject by groups (without biological therapy, on biological

therapy and healthy subjects)

Group

2
Wihout biological therapy On biological therapy Healthy x P
n % n % n %

Gender 11,905 0,003
M 21 42,0 29 58,0 29 29,0

Z 29 58,0 21 42,0 71 71,0

Educational level 18,555 0,003*
Primary school 3 6,0 2 4,0 3 3,0

Secondary school 33 66,0 31 62,0 38 384

University degree 3 6,0 7 14,0 12 121

Master degree 11 22,0 10 20,0 46 46,5

Standard of living 8,259 0,572*
Signigicantly higher than average 1 2,0 2 4,0 5 5,0

Slightly above average 8 16,0 8 16,0 21 21,0

Average 36 72,0 33 66,0 67 67,0

Slightly below average 4 8,0 6 12,0 3 3,0

Signigicantly below average 1 2,0 0 0,0 3 3,0

| can' t evaluate 0 0,0 1 2,0 1 1,0

With whom do you live 10,522 0,104
With parents 15 30,0 12 24,0 42 420

Married 26 52,0 31 62,0 41 410

Alone 3 6,0 0 0,0 7 70

Other 6 12,0 7 14,0 10 10,0

Whom do you confide in 10,732 0,739
Friend 6 12,0 2 4,0 18 18,0

Wife/husband 19 38,0 22 44,0 35 350

Mother 9 18,0 7 14,0 23 230

Father 2 4,0 1 2,0 2 2,0

Brother/sister 8 16,0 12 24,0 13 13,0

None of the above 6 12,0 6 12,0 9 9,0

*Fisher's exact test
SELF-ASSESSMENT SCALE (SCL- higher  level of psychopathological
90) symptoms among patients compared to
Participants from the patient group healthy participants. However, in other

achieved significantly higher scores in
several domains of psychopathological
symptoms according to the SCL-90
questionnaire,  including  Obsessive—
Compulsive Symptoms (p = 0.022),
Depression (p = 0.036), Anxiety (p =
0.027), Psychoticism (p = 0.023), Positive
Symptom Distress Index (PSDI) (p =
0.043), Global Severity Index (GSI) (p =
0.040), and Positive Symptom Total (PST)
(p = 0.033). These differences indicate a
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SCL-90 domains — including
Somatization, Interpersonal Sensitivity,
Hostility, Phobic Anxiety, and Paranoid
Ideation — no statistically significant
differences were found between groups (p
> 0.05). The results suggest that patients
exhibit more pronounced symptoms in
certain psychopathological domains, while
in other areas, the differences were not
strong enough to reach statistical
significance (Table 3).
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Table 3. Comparison of psychopathological symptoms between healthy and patient participants

according to SCL-90

SCL 90

Group

Healthy Patients z p

M IR M IR

Somatization
Obsessive-compulsive symptoms
Interpersonal vulnerability
Depression

Anxiety

Aggressiveness

Phobias

Paranoia

Psychotic features

Nonspecific symptoms

Positive symptoms distress index (PSDI)
Global severity index (GSI)
Positive symptom total (PST)

154 0.83 1.67 0.83 -0.871 0.384
1.65 1.00 2.00 0.75 -2.296 0.022
1.44 0.78 1.67 0.78 -0.901 0.368
1.46 0.88 1.69 0.77 -2.100 0.036
1.50 0.70 1.80 0.68 -2.212 0.027
1.33 0.67 1.50 0.67 -1.211 0.226
1.29 0.57 1.29 0.71 -0.630 0.529
1.67 1.00 1.75 0.83 -0.715 0.475
1.30 0.60 1.50 0.60 -2.271 0.023
1.57 0.86 171 0.82 -1.899 0.058

15.04 6.36 16.36 551 -2.026 0.043
1.52 0.64 1.66 0.058 -2.056 0.040
1.52 0.68 1.69 0.62 -2.128 0.033

COMPARISON BETWEEN
GROUPS BASED ON BIOLOGICAL
THERAPY

Participants receiving biological therapy
achieved significantly higher scores in the
domains of Obsessive—Compulsive
Symptoms, Depression, and Psychoticism
compared to the other groups (Table 4).
Specifically, scores in the domain of
Obsessive—Compulsive Symptoms were
highest among participants on biological
therapy (M = 2.10, IQR = 0.72), while
participants without biological therapy and
healthy controls had lower scores (M =
1.95, IQR = 0.83 and M = 1.65, IQR =
1.00, respectively). The difference between
groups was statistically significant (p =
0.015). Similarly, in the Depression
domain, participants receiving biological
therapy showed higher scores (M = 1.77,
IQR = 0.73) compared to those without

biological therapy (M = 1.58, IQR = 0.85)
and healthy participants (M = 1.46, IQR =
0.88), with the difference reaching
statistical significance (p = 0.047). In the
Psychoticism domain, participants on
biological therapy also had higher scores
(M = 1.60, IQR = 0.60) compared to both
other groups (M = 1.40, IQR = 0.55 for the
non-biological therapy group and M =
1.30, IQR = 0.60 for the healthy group),
with a statistically significant difference (p
= 0.015). In other SCL-90 domains, such
as Somatization, Anxiety, Paranoid
Ideation, and Positive Symptom Distress
Index (PSDI), no statistically significant
differences were observed between groups.
This suggests that biological therapy does
not have a notable impact on these specific
symptoms compared to other groups
(patients without biological therapy and
healthy participants).
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Table 4. Results of the SCL-90 questionnaire according to the type of treatment

Group
SCL 90 Yer!?;;; biological On biological teraphy ~ Healthy H p

M IR M IR M IR
Somatization 1,67 0,79 1,63 0,92 1,54 0,83 0,849 0,654
Obsessive-compulsive symptoms 195 0,83 2,10 0,72 1,65 1,00 8,385 0,015
Interpersonal vulnerability 167 0,89 1,67 0,81 1,44 0,78 2,530 0,282
Depression 1,58 0,85 1,77 0,73 1,46 0,88 6,125 0,047
Anxiety 1,80 085 1,70 0,60 1,50 0,70 5,000 0,082
Aggressiveness 1,33 0,67 1,50 0,67 1,33 0,67 1,478 0,478
Phobias 1,29 0,71 1,29 0,57 1,29 0,57 0,865 0,649
Paranoia 150 083 1,83 0,83 1,67 1,00 5,893 0,053
Psychotic features 1,40 055 1,60 0,60 1,30 0,60 8,402 0,015
Nonspecific symptoms 157 0,75 1,86 0,86 1,57 0,86 5,083 0,079
Positive symptoms distress index (PSDI) 1599 6,13 17,29 5,61 15,04 6,36 5,479 0,065
Global severity index (GSI) 1,64 0,62 1,75 0,54 1,52 0,64 5,472 0,065
Positive symptom total (PST) 168 0,65 1,76 0,58 1,52 0,68 5,466 0,065
DISCUSSION patients compared to healthy individuals,

While gender distribution among patients
was equal. When examining the subgroups
of patients, statistical analysis showed a
significant gender difference, with men
comprising a higher percentage in the
group receiving biological therapy (Table
2). Recent cohort analyses have shown
differences in the age of onset of
inflammatory  bowel disease (IBD)
between The demographic characteristics
revealed a significant difference in gender
distribution among groups, with women
being predominantly represented among
healthy  participants, genders across
Western and Asia—Pacific countries. Based
on data from 16 Western countries,
females have a lower risk of developing
Crohn’s disease (CD) before puberty,
whereas after puberty, the risk reverses,
with females exhibiting a higher risk

(16,17,18).

When  analyzing  psychopathological
symptoms using the SCL-90 scale,
participants from the patient group

achieved significantly higher scores in
several domains, including Obsessive—
Compulsive  Symptoms,  Depression,
Anxiety, and Psychoticism (Table 3).
These results indicate an increased level of
psychopathological symptoms among
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which may be associated with their health
status. Within the group receiving
biological therapy, higher scores in the
domains of Obsessive—Compulsive
Symptoms, Depression, and Psychoticism
suggest  specific  psychopathological
challenges associated with treatment
(Table 4). These findings are consistent
with previous studies that demonstrated a
strong association between mental and
psychological status and disease activity in
patients with inflammatory bowel disease,
as assessed using the SCL-90-R scale (19).
Such results emphasize the importance of a
systematic and holistic approach to
screening and treatment that includes the
assessment of mental health and related
symptoms, such as pain, both in patients
with active IBD and those in remission
(20).

CONCLUSION

The study showed that women were
predominantly represented among healthy
participants, while gender distribution
among patients was balanced. This may
indicate gender differences in disease
prevention and development. In the group
of  participants receiving  biological
therapy, men constituted the majority,
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which may reflect specific epidemiological
trends and variations in treatment
approaches. Considering findings from
other studies—such as the increased risk of
Crohn’s disease among women after
puberty and the higher risk of ulcerative
colitis among men in older age—these
results may suggest the need to tailor
therapeutic strategies according to gender
and age. These patterns may be influenced
by genetic and hormonal factors, as well as
environmental conditions specific to
different regions. The health status of
participants was associated with higher
scores on psychopathological scales (SCL-
90), with patients exhibiting more
pronounced symptoms such as depression,
anxiety, and psychotic features. This
underscores the importance of considering
mental health in patients with chronic
diseases, as their physical condition may
be linked to an increased prevalence of
psychological problems. These findings are
consistent with research highlighting the
connection between mental health and
disease activity, suggesting the need for a
holistic approach in the diagnosis and
treatment of IBD.
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DUSEVNO ZDRAVLIJIE U OBOLJELIH
OD UPALNIH BOLESTI CRIJEVA
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SAZETAK

Uvod: Upalne bolesti crijeva (IBD, engl. inflammatory bowel diseases) predstavljaju

idiopatske,kroni¢ne upalne poremecaje koji karakteriziraju nepredvidiv tijek.

Ispitanici i metode: Presje¢na studija provedena je medu ispitanicima oboljelima od Crohnove
bolesti. Ukljucenesu bile dvije skupine: ispitna i kontrolna. Ispitnu skupinu ¢inilo je 100
bolesnika oboljelih od Crohnove bolesti, od kojih je 50 bilo na bioloskoj terapiji, a 50 izvan
bioloske terapije, svi lijeCeni na Klinickom odjelu za gastroenterologiju SKB-a Mostar.
Ispitanici su ispunili instrumenate prilagodenih za istrazivanje: sociodemografski upitnik,
Symptom Checklist 90 (SCL-90).

Rezultati: U skupini zdravih ispitanika bilo je znacajno viSe Zena i oni su ¢eS¢e imali visi
stupanj obrazovanja, dok su u vecem postotku zivjeli s roditeljima. Ispitanici iz skupine
bolesnika su postizali znacajno viSe rezultate u nekoliko domena psihopatoloskih simptoma
prema SCL-90 upitniku, uklju¢uju¢i opsesivno-kompulzivne simptome (p=0,022),
depresivnost (p=0,036), anksioznost (p=0,027), psihoticna obiljezja (p=0,023), indeks
pozitivnih simptoma stresa (PSDI) (p=0,043), indeks ukupnih teskoca (GSI) (p=0,040) i
ukupne pozitivne simptome (PST) (p=0,033).

Zakljucak: Ove razlike ukazuju na visi stupanj psihopatoloSkih simptoma kod bolesnih
ispitanika u odnosu na zdrave. vaznost uzimanja u obzir mentalnog zdravlja pacijenata s
kroni¢nim bolestima, jer njihovo zdravstveno stanje moZe biti povezano s povecanom
ucestalo$¢u psihickih problema. Ovi nalazi su u skladu s istrazivanjima koja naglaSavaju
povezanost izmedu mentalnog zdravlja i aktivne bolesti, $to sugerira potrebu za holistickim
pristupom u dijagnosticiranju i lije¢enju IBD-a.

Kljucne rijeci: dusevno zdravlje, Crohnova bolest, upalne bolesti crijeva
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ABSTRACT

Introduction: Nursing documentation includes records of nursing interventions throughout the
nursing process and ensures continuity and integration of all phases of patient care. Although
legally required, nursing documentation in hospitals in Croatia is still not maintained
comprehensively. Nurses’ perceptions and attitudes play a key role in ensuring its consistent
and complete management.

Aim: To investigate the attitudes and perceptions of nursing staff with regard to nursing
documentation and its importance in hospital practice.

Materials and Methods: The qualitative study was conducted between 15 May and 3 June
2024 in Zadar General Hospital. Data were collected through semi-structured interviews
based on the relevant literature.

Results: The analysis revealed three main categories. The first category concerned the
importance of nursing documentation, which participants recognised as an official and
comprehensive patient record, a supplement to other medical records and a means of legal
protection for both patients and nurses. The second category included barriers to high-quality
documentation, such as lack of time, lack of staff, inadequate electronic equipment, high
patient volume and the limitations of the IBIS system. The third category related to the
contribution of nursing documentation to patient safety, emphasising a holistic approach that
prevents adverse events, protects patients from unsafe practices and enhances nurses’
professional accountability.

Conclusion: Nurses recognize nursing documentation as essential for care quality, patient
safety, and legal protection. Its quality is affected by time and staff shortages, technical
limitations, workload, and inadequate adaptation of the electronic system. Nevertheless, high-
quality documentation supports patient safety through monitoring, information transfer,
professional accountability, and prevention of adverse events.

Keywords: Croatia, documentation, general hospitals, nursing.
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INTRODUCTION

One of the most important aspects of
nursing practice, which is both an
obligation and responsibility of all nurses,
is the maintenance  of  nursing
documentation (1). Nursing documentation
IS now an important tool for critical
assessment, the detailed description of the
patient's condition, the recording of
planned and implemented nursing
interventions and the evaluation of the
outcomes of the healthcare provided (2). It
is therefore an important tool for
monitoring the quality of healthcare,
rationalising costs and standardising
nursing practice (3, 4). Florence
Nightingale already recognised the
importance of structured data collection in
the mid-19th century and emphasised that
thorough and systematic documentation
enables the identification of problems in
healthcare and improves the quality of
healthcare (5). The next important step in
the development of nursing documentation
was taken by Virginia Henderson in the
1930s, with the introduction of the concept
of health care plans (6). Since the 1970s,
nursing documentation has been formally
recognized and accepted worldwide as a
professionally and legally  binding
document (7).

In the Republic of Croatia, keeping nursing
documentation became a legal obligation
with the adoption of the Ordinance on
Nursing Documentation in Hospital Health
Institutions since 2011. The
aforementioned regulation defines nursing
documentation as a set of data that serves
to control the quality of planning and
implementation of healthcare and forms an
integral part of the patient's medical
documentation. The obligation to record
applies to all procedures performed during

24 hours, thus ensuring continuity of care
and permanent availability of data to all
members of the healthcare team (7).
Despite the legal obligation, nursing
documentation in Croatia is still not kept
comprehensively (8). This finding aligns
with a recent study, which shows that
nurses make nursing diagnoses in only
20.8% of cases (9), and only 47.8% of
patients have complete nursing records
(10). In contrast, the findings contradict a
2019 study from China, which indicated
that documenting nursing care is the
second most common duty performed by
nurses  (11). The differences in
development between the two healthcare
systems are likely to contribute to the
issue. A qualitative study in Indonesia
found that nurses often neglect nursing
record-keeping due to a lack of motivation
and incomplete documentation (12). A
similar occurrence is noted in a study
conducted by Asmirajanti et al. (2019),
which found that nursing records were not
kept in a timely or adequate manner.
Qualitative research in Norway suggests
that while nurses aim to implement
healthcare plans, they find documentation
time-consuming and believe it detracts
from patient care (13). Nurses expect to
spend little time on documentation (12).
The  development of  informatics
technology in recent decades has
significantly influenced the way nursing
documentation is maintained (14). The
implementation of hospital informatics
systems has enabled the digitalization of
healthcare documentation, which
contributes to more efficient work and
significantly faster and greater availability
of data. In the Republic of Croatia, the
implementation of the Integrated Hospital
Informatics System covers all segments of
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medical documentation, including nursing
documentation, but in practice, certain
difficulties are often highlighted, such as
technical limitations, insufficient
informatics equipment, or the need for
multiple data entry (15).

The results of international research show
that well-managed nursing documentation
contributes to better communication within
the team and greater patient safety (3, 4),
but also that nurses encounter various
obstacles in the practice of applying
nursing documentation. The most common
ones are lack of time, heavy administrative
burden and limited informatics resources
(16, 17). Studies conducted around the
world confirm that electronic
documentation systems can significantly
increase work efficiency, but can also
cause frustration if they are not adapted to
the needs of users (3, 16, 18). Previous
research in Croatia and the surrounding
region shows that nurses perceive
documentation as an important element of
professional  responsibility and legal
protection, but they also highlight
administrative difficulties and the need for
additional education (8, 19).

Based on historical  development,
professional significance, legal regulations
and previous research, it is clear that
nursing documentation is not just an
administrative obligation, but a key
element that connects all aspects of
healthcare. The quality of its management
directly reflects on patient safety, the
effectiveness of healthcare and the
professional responsibility of nurses. In
this context, examining nurses' attitudes
and  experiences regarding  nursing
documentation management is important
for a better understanding of the barriers in
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practice and for finding opportunities to
improve this segment of healthcare.
Therefore, this study aimed to investigate
the attitudes and perceptions of nursing
staff with regard to nursing documentation
and its importance in hospital practice.

MATERIALS AND METHODS

The qualitative study was conducted at
Zadar General Hospital between 15 May
2024 and 3 June 2024 through face-to-face
interviews with the participants. Inclusion
criteria for participation in the study
included bachelor's or master's degrees in
nursing, being actively employed at the
Zadar General Hospital, having at least one
year of clinical experience, participating in
daily nursing  documentation, and
providing informed consent to participate
in the study. Exclusion criteria were:
nurses who do not actively participate in
document management, have less than one
year of work experience, are temporarily
not engaged in clinical work (e.g., on sick
leave or maternity leave), and do not agree
to participate. The sample size was
determined using the principle of data
saturation, including participants until
additional interviews no longer produced
new information.

After the participants had been informed
about the purpose and objectives of the
study and had given their consent, they
were interviewed on their respective
hospital wards at pre-arranged times.
Participation in the study was voluntary
and the interviews were conducted on 14
hospital wards with a total of 12 nurses
with a bachelor's degree and 2 nurses with
a master's degree who were actively
involved in the work process. All
participants completed the study, with no
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withdrawals
collection.

occurring  during  data

Instruments

The data were collected through semi-
structured  interviews,  allowing a
combination of prepared questions and
flexibility to explore additional topics. The
interview was divided into two parts: the
first part dealt with the socio-demographic
data of the participants, including age,
gender, educational level and professional
experience; the second part comprised
questions specifically related to nursing
documentation, such as: “Please specify
what you mean by the term nursing
documentation?“ or “Are there any
challenges you face when maintaining
nursing records?. The questions were
formulated on the basis of a prior review of
the relevant literature (12, 20-25).

Data analysis

The data collected from the participants
through the interview method was recorded
in writing, after which a thematic analysis
of the data collected through the interview
was conducted. In a first step, the
researchers were introduced to the
collected data in detail, followed by the
reduction of the collected data, a clear
documentation of the data, i.e data coding,

and finally the drawing of conclusions. The
conclusions were categorized into specific
categories/themes from which the main
categories and subcategories were derived.
The analysis process involved returning
from the main themes to the codes and
then to the original data to ensure the
reliability and validity of the results.

The conduct of the study was approved by
the Ethics Committee of the Zadar General
Hospital at its 11th meeting on 29 March
2024 (Ref. No. 01-2658/24-9/24). All
participants gave informed consent to
participate in the study.

RESULTS

Participant characteristics

A total of 12 bachelor's and two master's
graduates in nursing took part in the study,
with an average age of 35 and an average
length of service of 12 years. The
interviewees worked in the departments of
cardiology, traumatology, urology, general
and pediatric surgery, intensive care
medicine, pulmonology, coronary care
unit, pediatrics, nephrology, hemodialysis,
gastroenterology, neurosurgery  and
neurology. The majority of respondents
(8/14) had participated in medical record
keeping training in the past year. The
demographic data of the respondents is
shown in Table 1.
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Table 1. Demographic data of respondents

Variable N %
Gender

Male 2 1429
Female 12 85.71
Age

24-29 7 50.00
30-40 5 3571
>41 2 1429
Work experience (years)

29 10 7142
10-20 2 1429
>21 2 14.29
Level of education

Bachelor of Nursing 12 85.71
Master of Nursing 2 14.29

Attitudes and opinions of nurses
about keeping nursing records
The main topic of this study was the
quality of nursing documentation, which
comprised three main categories relating to
the importance of nursing documentation,
barriers to the quality of nursing
documentation and the contribution of the

quality of nursing documentation to patient
safety. Within the first category there are a
total of five subcategories, and within the
second and third categories there are seven
subcategories each. An overview of the
main categories and subcategories is
shown in Table 2.

Table 2. Main categories and subcategories of nursing documentation quality

Theme Main categories Subcategories

The importance of quality nursing Official document; Complete data; Control and monitoring of healthcare; Supplement
documentation to other medical documentation; Legal protection of patients and nurses

Lack of time; Lack of staff; Lack of informatics equipment; Large number of patients;
Inadequate adaptation of IBIS to certain categories of patients; Insufficient data;
Copying of previous data

Barriers to the quality of nursing

Quality of nursing documentation

documentation

The contribution of nursing Continuous monitoring of the patient's condition; Easy transfer of information;
documentation quality to patient Encourages professional responsibility; Detailed insight into the patient's condition;
safety Holistic approach; Prevents adverse events; Protects the patient from unsafe practices

The completeness of the documentation
documentation allows patient monitoring from admission

Participants emphasize that  nursing to discharge and continuous data
documentation is an official document and recording. Respondent 1 points out:
a legal obligation, the quality of which is “Nursing ~ documentation includes all
crucial for legal protection, patient safety, information recorded from the time of
and the quality of healthcare provided. admission to the hospital until the patient is

Respondent 6 states: “Nursing discharged.”  Respondent 12  adds:
“Nursing documentation is a set of data

that nurses record chronologically and
continuously, for the purpose of

The importance of quality nursing

documentation is an official document...
irregularities can be noticed and controlled
promptly.” Respondent 7 adds: “I am
positively influenced by the motivation supplementing the written handover.”

from the head nurse, but also by self- The  documentation also  facilitates

protection when | document everything communication and information transfer
that is done.” within the team. Respondent 3 states: “The
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continuous monitoring of the patient’s
condition and facilitated information
transfer are the greatest advantages of
maintaining documentation.”
Respondent 4 emphasizes: “It serves as an
aid when transferring the patient to another
department or when being discharged.”
Legal protection is a strong motivating
factor. Respondent 10 adds: “Legal
protection... confirms that we have
provided appropriate health care.”

nursing

Barriers to the quality of nursing
documentation

Participants identify seven main barriers.
The most common are a lack of time and
staff. Respondent 7 states: “Nursing
documentation is negatively affected by
lack of time due to lack of staff and
excessive workload.” Respondent 2 adds:
“The work needs to be redistributed so that
one nurse can write documentation without
interruption and the patients are taken care
of.”

The lack of informatics equipment also
makes data entry difficult. Respondent 1
says: “The biggest challenge is the lack of
computers in the departments because most
of the time everyone is busy.” Respondent
6 suggests: “Two tablets can be
purchased... which is more feasible than
increasing staff.”

Other barriers include too many patients,
inadequate  electronic  documentation,
duplication of data and insufficient quality
of records. Respondent 2 notes: “The
decursuses should not contain just one
word ‘sleep’ or ‘round’, but should be
meaningful in content.” Respondent 10
adds: "As | sat down at the computer and
started entering data, the alarm rang, and
the data was already needed by someone
and deleted."

The contribution of nursing documentation
quality to patient safety

Participants highlight seven subcategories
that contribute to patient safety.
Continuous monitoring of the condition
allows for timely recognition of changes
and care planning. Respondent 3 states:
“Nursing
continuous monitoring of the patient’s
condition and facilitates the transfer of
information about the patient.” Respondent
6 adds: “Continuous monitoring of the
patient’s condition and legal protection are
the greatest advantages of keeping
records.”

Easy transfer of information and
professional  accountability  improve
coordination within the team. Respondent
9 says: “Nursing documentation ensures
legal protection, continuous monitoring of
the patient’s condition and facilitates
access to data.” Respondent 4 emphasizes:
“Keeping nursing documentation
encourages professional accountability of
nurses.”

Detailed insight into the patient's condition
and a holistic approach to the patient
enable a comprehensive examination and
planning of healthcare. Respondent 2
states: "The advantages are a complete
insight into both the patient's condition and
the medical and technical procedures
performed.” Respondent 10 adds: "The
biggest advantages are  systematic
monitoring of the patient's condition, a
holistic approach and easier
communication within the team."

Nursing documentation also contributes to
the prevention of adverse events and the
reduction of the risk of unsafe practices.
Respondent 8 points out: “We record all
procedures and therapies performed in the
decursus... which leaves no room for

documentation enables
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error.” Respondent 3 adds:
“Documentation increases patient safety
because it ensures continuous monitoring
and  availability = of  information.”
Respondent 6 concludes: “With all the
written data, nurses have a better insight
into the entire patient care process.”

DISCUSSION

This research aimed to examine the
attitudes and opinions of nurses on the
maintenance of nursing documentation and
its importance in hospital practice.
Although the participants are employees of
only one health institution, their
sociodemographic  characteristics  are
similar to the population of nurses
employed in the Republic of Croatia.
Namely, a similar gender distribution,
average age of the respondents and length
of service have been shown in previous
research (26, 27).

The recorded results indicate the nurses'
awareness of the importance of the quality
of nursing documentation. Similar results
were published in a recent study
highlighting how nurses understand the
importance of quality nursing
documentation (28). Respondents in this
study emphasize that nursing
documentation is an official document that
supplements other medical documentation
and requires comprehensive data that
serves to control and monitor healthcare,
which is confirmed by previous research
(7). Furthermore, respondents recognize
nursing documentation as a means of legal
protection for both nurses and patients.
Similar results are reported in a study from
2021 that describes the importance and
strength of nursing documentation as part
of the patient's medical documentation in
misdemeanor or even criminal court
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proceedings (29). For example, it is stated
that nursing documentation should not be
viewed separately from patient care, but
rather, on the contrary, it belongs to the
patient care process (30).

In this research, the main obstacles to the
quality of nursing documentation are
highlighted as lack of time, lack of staff
and technical difficulties, which is in line
with the results of previous studies (17,
31). In the study by Bjerkan et al.,
highlighted barriers, in addition to lack of
time and staff, included the complexity of
nursing documentation and the lack of
standardization of the informatics system
(32), which partly confirms the findings of
this research. The lack of time and staff,
which is currently particularly pronounced
in  health institutions (33), causes
incomplete or inadequate documentation,
which can increase the risk of medical
errors and adverse events and affect the
continuity and quality of healthcare (7, 34).
Furthermore, similar results were recorded
in a study conducted in Iran, where lack of
time, lack of staff, technical difficulties
and insufficient education of nurses were
also cited as the main challenges (20). In
this  research, education was not
particularly emphasized, which is probably
a consequence of the fact that all
respondents had previously attended
education, most of them in the previous
year. Namely, other research also directly
links the maintenance of nursing
documentation with the education of
nurses and the level of education (35). One
of the obstacles that respondents cited was
missing data and copying of previous
patient data, which significantly impairs
the quality of nursing documentation (36).
Although digital hospital informatics
systems are recognized as a significant tool
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for improving the efficiency and quality of
nursing  documentation,  respondents
perceive it as an obstacle and a significant
challenge, which has been confirmed in
other research (16). For example, a study
conducted in Nigeria reported that half of
nurses faced at least minor challenges
when using digital nursing records, while
36.8% of nurses reported experiencing
moderate challenges (16). Furthermore,
research participants point out that the
current implementation of electronic
documentation  still has limitations:
insufficient computers, unsuitability for
certain departments, and duplication of
data entry, which was also confirmed in a
study conducted in Iran (18). Nurses
emphasize that they are ready to use
electronic nursing documentation, but that
certain problems in the implementation and
use of the software must first be resolved
to make the system more easily acceptable
(18). Similar problems in the digitalization
of documentation were observed in the
study by Dall'Ora et al., which emphasizes
that the use of tablets, for example, can
reduce the time spent on documentation
and allow more time for direct patient care
(37).

Despite  the above obstacles, the
participants in this study clearly emphasize
that comprehensive nursing documentation
contributes to patient safety in the hospital
healthcare system. Namely, documentation
offers a view of continuous patient
monitoring through detailed insight into
the patient's condition and a holistic
approach (7). Nursing documentation
ensures the easy transfer of information
and encourages professional responsibility
of nurses. Ultimately, respondents state
that complete and high-quality nursing
documentation protects patients from

unsafe practices and thus directly prevents
adverse events (32).

Limitations

This research had certain limitations. The
primary limitation is related to the small
sample size of the nursing staff.
Furthermore, because the study only
evaluated a single hospital, the
applicability of the results may be
restricted. Moreover, the interviews were
conducted face-to-face, which could have
influenced the respondents' honesty and
led to them giving desirable answers.

CONCLUSION

Nurses understand that quality nursing
documentation is crucial for ensuring
patient safety and enhancing healthcare
efficiency. They have identified several
key  obstacles to  effective and
comprehensive nursing documentation,
including a lack of time, staff, and
technical resources. By improving working
conditions and optimizing information
systems, it is possible to enhance nurses'
attitudes and perceptions toward nursing
documentation. This can lead to better
management of nursing documentation, a
reduction in the risk of errors, and
ultimately, an overall improvement in
patient care.
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SESTRINSKA DOKUMENTACIJA U BOLNICKOJ ZDRAVSTVENOJ
ZASTITI: UVID U STAVOVE | PERCEPCIJU MEDICINSKIH SESTARA
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SAZETAK

Uvod: Sestrinska dokumentacija obuhvaca zapise o postupcima medicinskih sestara tijekom
zdravstvene njege te osigurava kontinuitet i povezanost svih faza zdravstvene skrbi. lako je
zakonski obvezna, sestrinska dokumentacija u bolnicama u Hrvatskoj jo§ uvijek se ne vodi
cjelovito. Percepcija 1 stavovi medicinskih sestara imaju klju¢nu ulogu u osiguravanju
njezinog dosljednog i cjelovitog vodenja.

Cilj: Ispitati stavove i misljenja medicinskih sestara o vodenju sestrinske dokumentacije i
njezinoj vaznosti u bolnic¢koj praksi.

Materijali i metode: Kvalitativno istrazivanje provedeno je u Opcéoj bolnici Zadar od 15.
svibnja do 3. lipnja 2024. godine. Podaci su prikupljeni polu-strukturiranim intervjuom koji je
temeljen na dostupnoj relevantnoj literaturi.

Rezultati: Analizom podataka kao glavna tema izdvojila se kvaliteta sestrinske dokumentacije
unutar koje su izdvojene tri glavne kategorije. Prva je vaznost sestrinske dokumentacije, koju
ispitanici prepoznaju kao sluZzbeni 1 cjeloviti dokument, dopunu medicinskoj dokumentaciji te
sredstvo pravne zastite. Druga su prepreke kvalitetnom vodenju dokumentacije, medu kojima
dominiraju nedostatak vremena, osoblja, informatiC¢ke opreme, velik broj pacijenata te
neprilagodenost elektronske dokumentacije. Treca kategorija odnosi se na doprinos sestrinske
dokumentacije sigurnosti pacijenata kroz holisticki pristup, prevenciju nezeljenih dogadaja I
jacanje profesionalne odgovornosti.

Zakljucak: Medicinske sestre prepoznaju sestrinsku dokumentaciju kao kljucan element
kvalitete skrbi 1 sigurnosti pacijenata te kao pravnu zastitu pacijenata i1 osoblja. Kvalitetu
dokumentacije otezavaju nedostatak vremena 1 osoblja, tehnicka opremljenost,
preoptere¢enost i neadekvatna prilagodba elektronskog sustava. Unato¢ tome, kvalitetna
dokumentacija doprinosi sigurnosti pacijenata kroz pracenje stanja, olakSan prijenos
informacija, profesionalnu odgovornost i prevenciju nezeljenih dogadaja.

Kljucéne rijeci: Hrvatska, dokumentacija, opce bolnice, sestrinstvo.
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SUMMARY

Introduction: Thyroid cancer is one of the most common malignant diseases of the endocrine
system, and its changes are often asymptomatic in the early stages. Cold thyroid nodules are
often suspicious and require further diagnostic testing to exclude a malignant character.
Diagnostic methods such as scintigraphy, ultrasound, cytological puncture and
pathohistological analysis are key to correctly distinguishing benign and malignant lesions.
This paper analyzes the incidence of thyroid cancer in patients with cold nodules, with the
aim of assessing the efficiency of different diagnostic methods in detecting malignant
changes.

Objective: To assess the incidence of thyroid cancer in scintigraphically proven cold nodules.
Subjects and methods: The study included 98 patients who underwent thyroid scintigraphy in
the period 2023-2024 due to suspected cold nodules. In all cases, additional diagnostic
procedures were performed: ultrasound examination, aspiration cytology puncture and
pathohistological analysis of tissue samples. Age, gender and diagnostic methods for
determining the nature of the nodule were analyzed.

Results: Of the 98 patients, the majority of patients were between 60 and 79 years of age
(43%). Women accounted for 78.6% of the subjects. The results showed that malignant
thyroid carcinoma was diagnosed in 7.1% of the subjects. Cytology puncture showed high
sensitivity (93%) and specificity (100%) in diagnosing benign and malignant lesions. The
most common benign finding was follicular adenoma, while malignant changes were most
often papillary carcinomas.

Conclusion: Scintigraphy, ultrasound and cytology puncture are key methods in the
evaluation of cold thyroid nodules, with cytology puncture being the most sensitive for
distinguishing benign from malignant lesions. The risk of malignancy in this study was 7.1%,
with a higher proportion in men.

Keywords: Thyroid carcinoma, cold nodule, scintigraphy
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INTRODUCTION

Thyroid cancer is among the most common
malignant diseases of the endocrine
system, with a global incidence that is
constantly increasing (1,2). Although many
thyroid cases are benign, accurate
diagnosis of malignant changes requires
the use of various diagnostic methods (3).
Cold thyroid nodules represent one of the
most important diagnostic challenges, as
they are asymptomatic and often go
unrecognized until they become the cause
of serious clinical problems (4,5). Cold
nodules are nodules that do not show
radioactive activity on thyroid
scintigraphy, meaning that they do not
behave like active nodules that typically
take up  radiopharmaceuticals  (6).
Therefore, these nodules often require
further evaluation to exclude malignancy
(7,8).

In the early stages, most cold thyroid
nodules are benign, but the assessment of
malignancy remains a challenge (9).
Differentiation  between benign and
malignant changes in the thyroid gland
requires the use of various diagnostic
methods, including ultrasound, thyroid
scintigraphy, cytological puncture, and
histopathological analysis (10,11). Thyroid
scintigraphy, which uses
radiopharmaceuticals to record thyroid
activity, is one of the key tools for
identifying cold nodules (12). Ultrasound
examination IS an additional
complementary method that allows
visualization of the structure of the nodule
and its characteristics, such as size, shape,
and borders (13). Although these methods
are very useful, the final diagnosis is often
made by cytological puncture and
histopathological analysis, which allow
precise differentiation between benign and

malignant lesions (14,15). Thyroid biopsy
is @ minimally invasive procedure used to
obtain tissue samples from a nodule and
analyze them under a microscope. This
method provides high sensitivity and
specificity in detecting malignant changes,
especially when used in combination with
ultrasound. However, in certain cases,
cytology may vyield indeterminate results
that require additional histopathological
analysis for a definitive diagnosis (16).
Histopathological processing of the tissue,
which is performed after surgical removal
of the nodule, provides a definitive answer
about the malignancy and tumor type (17).
Although the incidence of malignant
thyroid nodules is relatively low, accurate
diagnosis is essential to avoid inadequate
treatment and to enable timely surgical
removal of malignant lesions. Malignant
thyroid cancer is most often diagnosed in
the adult population, especially in older
age, and women are more susceptible to
the disease than men. There are also
known genetic predispositions and risk
factors such as a positive family history of
thyroid disease, radiation exposure, and
hormonal changes that increase the
likelihood of developing malignancy (18).

The diagnosis of malignancy in thyroid
cold nodules can be significantly improved
by the correct choice of diagnostic
procedures. This paper investigates the
incidence of malignant changes in patients
with scintigraphically proven thyroid cold
nodules and evaluates the efficiency of
different diagnostic methods in
distinguishing  benign and malignant
lesions. Special focus is placed on the role
of cytological puncture in establishing the
diagnosis, as well as the need for further
pathohistological analyses in cases of
indeterminate cytological findings. Given
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the increased prevalence of thyroid
diseases, the aim of this study is to provide
a clear picture of the incidence of
malignant changes among patients with
cold nodules, with an analysis of the role
of each diagnostic procedure in the
diagnostic  process. The study also
examines the influence of gender, age and
other factors on the incidence of malignant
nodules, which is crucial for improving
clinical practice in early diagnosis and
timely treatment of thyroid diseases.

OBJECTIVE OF THE RESEARCH

The aim of the study is to assess the risk of
malignancy, the influence of clinical
indicators on the risk of malignancy, and to
investigate the distribution of cytological
findings and pathohistological diagnoses in
distinguishing benign from malignant
lesions in a group of patients with
ultrasound-proven solitary and
scintigraphically proven "cold" nodules.

RESPONDENTS AND METHODS
OF WORK

For the purposes of the study, a
retrospective study was conducted at the
Clinical Institute of Nuclear Medicine of
the University Hospital in Mostar. The
study covered the period from 2023 to
2024. The study included 98 patients, of
whom 77 were women (78.6%) and 21
were men (21.4%), aged 10 to 89 years.
After thyroid scintigraphy, patients
underwent additional diagnostic methods
including ultrasound, aspiration cytological
puncture, and laboratory tests of thyroid
hormones. All patients with suspicious
findings on scintigraphy, including those
with indeterminate cytological results,
underwent pathohistological analysis of
thyroid tissue samples. The results were
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analyzed in relation to gender, age, type of
findings, and type of diagnostic procedure,
and in particular the accuracy of
cytological  diagnosis  compared to
pathohistological findings was analyzed.

Scintigraphy

Thyroid scintigraphy was performed using
185 MBq of 99mTc-pertechnetate injected
intravenously.  Static  imaging  was
performed 20 minutes after radionuclide
administration. A single-head gamma
camera with a 5 mm pinhole collimator
was used to collect 200,000 pulses with an
absorption maximum at 140-keV.

Cytological processing

Cytological samples were obtained by
ultrasound-guided FNA method (Fine
Needle Aspiration). The node was
punctured, and the needle was withdrawn
by aspirating the content of the node.

Pathohistological processing

After removing the node, pathohistological
processing was performed. The cuts are
routinely impregnated with  paraffin,
several cuts are made in different planes.

STATISTICAL ANALYSIS

Descriptive statistics were used for
statistical analysis of data, including
frequency and percentage distributions for
basic demographic characteristics of the
subjects (age, gender). To assess the
association between diagnostic methods
and findings, the y2-test was used to
analyze differences in the frequency of
malignant and benign lesions among
different groups (by gender and age) and
the test to compare the sensitivity and
specificity of cytological findings in
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relation to pathohistological findings.

Statistical significance was set at p<0.05.

Table 1. Classification of changes according to cytological diagnosis

Type of change

Cytological diagnosis

Nodular goiter

Benign changes

Hashimoto's thyroiditis

Pseudocystic change

Malignant changes

Papillary carcinoma

Cellular follicular change

Follicular neoplasm

Unspecified changes

Adenomatoid node

Hurthle cell tumor

RESULTS

This section presents the demographic data
of the subjects, the results of cytological
and histopathological analysis, and the

Table 2. Distribution of respondents by age

overall incidence of carcinoma in cold
thyroid nodules.

Age in years | Number of respondents | Share (%)
10-19 4 4,1
20-29 3 31
30-39 10 10,2
40-49 14 14,3
50-59 18 18,4
60-69 26 26,5
70-79 16 16,3
80-89 7 71
Total: 98 100

The age distribution of all subjects
included in the study is shown. The

Table 3. Gender of respondents

majority of patients are in the age range
between 41 and 69 years.

Respondent's gender

Number of respondents

Share (%)

Male 21 21,4
Female 77 78,6
Total: 98 100

The table shows the distribution of subjects
with cold thyroid nodules by gender. A

higher prevalence of females was observed
compared to males.
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Figure 1. Static thyroid scintigram. Showing a cold nodule in a 69-year-old man.

Table 4. Distribution of cytological findings groups

Cytological finding group

Benign finding

Indeterminate finding

Malignant finding

Total

Number of cases | Share (%)
52 53,1
39 39,8
7 7,1
98 100

The table shows the distribution of
cytological findings obtained by puncture
of cold thyroid nodes. The majority of
subjects had benign findings (53.1%),
while malignant cytological findings were

Table 5. Distribution of cytological findings

determined in 7.1% of cases. Indeterminate
findings, which include atypia and
suspicious changes, accounted for 39.8%
of all findings.

Cytological findings

Papillary carcinoma

Follicular neoplasm

Hashimoto's thyroiditis

Nodular goiter

Adenomatoid node

Hurthle cell adenoma

Pseudocyst

Thyrocyte proliferation

Total

Number of cases | Share(% )

7 7,1
19 19,5
2 2

40 40,1
9 9,3
3 3,3
6 6,2
12 12,5
98 100

The table shows the detailed distribution of
individual cytological diagnoses obtained
by aspiration cytology of cold thyroid
nodules. The most common finding was
nodular goiter, present in 40.1% of cases.
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Follicular neoplasm was recorded in 19.5%
of subjects, while papillary carcinoma was
detected in 7.1% of cases. Other findings
included thyrocyte proliferation (12.5%),
adenomatoid nodule (9.3%), pseudocyst
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(6.2%), Hurthle cell tumor (3.3%), and

Hashimoto's thyroiditis (2%).

Table 6. Distribution of cytological findings by gender

. - Gender
Cytological finding group Total
Male Female
Benign finding 6 46 52
Indeterminate finding 8 31 39
Malignant finding 2 5 7
Total 21 77 98

The table shows the distribution of
cytological findings by gender. Of the 98
patients, 77 (78.6%) were female and 21
(21.4%) were male. Benign findings were
significantly more common in women (46

cases) than in men (6 cases). Indeterminate
findings were recorded in 31 women and 8

men,

while malignant
determined in 5 women and 2 men.

Table 7. Distribution of pathohistological diagnoses (PHD)

The table shows the distribution of
histopathological diagnoses in 24 patients
who underwent surgical treatment and
histopathological analysis. The most
common diagnosis was follicular adenoma,

findings were

PHD Number of cases | Share (%)
Nodular goiter 5 20,8
Follicular adenoma 11 45,8
Hurthle cell adenoma 2 8,3
Follicular carcinoma 1 4,2
Papillary carcinoma 5 20,9
Total 24 100

present in 11 cases while

papillary carcinoma and nodular goiter
were recorded in 5 cases each (20.8% and
20.9%). Hurthle cell adenoma was
diagnosed in 2 patients (8.3%), and
follicular carcinoma in 1 patient (4.2%).

Table 8. Distribution of pathohistological diagnoses (PHD) by gender

Gender

PHD Male Female Total
Nodular goiter 0 5 5
Follicular adenoma 3 8 11
Hiirthle cell adenoma 1 1 2
Follicular carcinoma 0 1 1
Papillary carcinoma 1 4 5
Total 5 19 24
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The table shows the distribution of
histopathological diagnoses by gender of
patients who underwent surgery. Of the 24
patients, 5 were male and 19 were female.
The most common diagnosis in both sexes
was follicular adenoma, with a total of 11
cases (3 males and 8 females). Papillary

carcinoma was recorded in 5 cases (1 male
and 4 females), while all nodular goiters (5
cases) were diagnosed in females.
Follicular carcinoma occurred in only one
female patient, and Hiirthle cell adenoma
was evenly distributed between the genders
(1 male and 1 female).

Table 9. Overall incidence of thyroid carcinoma in scintigraphically proven cold nodule

Tumor Number of cases | Share (%)
Papillary carcinoma 6 6,1
Follicular carcinoma 1 1

Other diagnoses (benign) 91 92,9
Total 98 100

The table shows the overall incidence of
malignant thyroid tumors in patients with a
cold nodule confirmed by scintigraphy.
Out of a total of 98 analyzed cases, a
malignant  tumor  (carcinoma)  was
diagnosed in 7 patients, which accounts for
7.1% of the total sample. Among them,
papillary carcinoma was found in 6 cases
(6.1%), and follicular carcinoma in 1 case
(1%). The remaining 91 cases (92.9%)
were benign findings, indicating a high
frequency of benign changes in cold
nodules.

DISCUSSION

This study analyzed data from 98 patients
with thyroid cold nodules with the aim of
determining the incidence of malignant
changes and comparing diagnostic
methods, including scintigraphy,
ultrasound, cytological puncture and
pathohistological processing. The results
showed that the incidence of malignant
changes was 7.1%, which is in line with
previous studies that indicate a risk of
malignancy in cold nodules between 5%
and 15% (3,5,9). These findings confirm
that although the majority of cold nodules
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are benign in nature, there is always a
clinically significant risk of malignancy,
which is why a multi-stage diagnostic
approach is needed.

The age distribution of the subjects in our
study showed that the largest number of
patients belonged to the older age group,
especially the group between 60 and 79
years, which is in line with literature data
indicating an increased incidence of
thyroid disease in the elderly population
(7,12). 1t is interesting that, although
malignant findings were most common
between the ages of 40 and 79, no
significant association between age and the
risk of malignancy was established. This
suggests that although age may be a risk
factor for the development of thyroid
disease in general, it is not a sufficiently
specific  predictor of cold nodule
malignancy by itself.

Analysis by gender showed a significantly
higher prevalence of women (78.6%),
which is  consistent  with  global
epidemiological trends according to which
women have a higher predisposition to
thyroid diseases, which is explained by
hormonal factors, genetic predispositions
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and environmental influences (1,4,13). Our
results further highlighted that, although
women more often had benign changes,
men had a relatively higher proportion of
malignant findings. This fact suggests that
cold nodules in men may require a higher
level of clinical suspicion and more careful
diagnostic evaluation.

Regarding diagnostic methods, the results
confirm the key role of scintigraphy,
ultrasound and especially cytological
puncture. Cytological diagnostics in our
study showed high sensitivity (93%) and
specificity (100%), which is in line with
previous studies that state that FNA (fine
needle aspiration) represents the gold
standard in the initial evaluation of thyroid
nodules (9,16). In parallel, ultrasound
plays an irreplaceable role in assessing the
morphological features of the nodules and
in selecting lesions for puncture, while
scintigraphy allows for the differentiation
of cold from warm nodules and thus
determines the indication for cytological
work-up. Final confirmation of the
diagnosis, as in other studies, was possible
only by pathohistological analysis, which
remains the ultimate diagnostic authority
(5,16).

The most common malignant type in our
study was papillary carcinoma, which is
consistent with the literature data
describing it as the most common
histological form of thyroid carcinoma (5).
This concordance further confirms the
consistency of our results with global
trends and epidemiological data.

However, it is important to highlight the
limitations of this study. This is a
retrospective study with a limited number
of subjects from a single clinical center,
which may reduce the generalizability of
the results to a wider population. Also, the
analysis did not include all potential risk

factors, such as radiation exposure, dietary
habits or family history, which could play
a significant role in the occurrence of
malignancy. Future studies with a larger
number of patients, a multicenter approach
and the inclusion of additional clinical and
genetic parameters would enable a more
comprehensive assessment of the risk and
effectiveness of diagnostic methods.
Ultimately, the results of our study confirm
that although the risk of malignancy in
cold nodules is relatively low, the
combination of scintigraphy, ultrasound
and especially cytological puncture
represents an optimal diagnostic approach.
Special attention should be paid to men
with cold nodules and the individualization
of the diagnostic protocol according to the
age and clinical characteristics of the
patients. The systematic use of the above
methods ensures timely detection of
malignant lesions and optimizes the
decision-making  process in  clinical
practice.

CONCLUSION

Scintigraphy, ultrasound, and clinical
examination are useful methods in the
evaluation of thyroid cold nodules, but
cytological puncture has been shown to be
the most sensitive and specific in
differentiating benign from malignant
changes. In our study, the risk of
malignancy was 7.1%, with papillary
carcinomas being the most common form.
Malignant findings were more common in
men, while women had significantly more
benign changes. The combination of
multiple diagnostic methods remains the
most reliable approach for the timely
detection and treatment of malignant
thyroid nodules.
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SCINTIGRAFIJA STITNJACE.
POJAVNOST KARCINOMA STITNJACE U HLADNOM CVORU

Marko Krpan‘®, Bruno Raji¢'®, Marin Brajkovi¢
Sveudilisna klini¢ka bolnica Mostar, 88000 Mostar, Bosna i Hercegovina

SAZETAK

Uvod: Karcinom stitnjace predstavlja jednu od naj¢es¢ih malignih bolesti endokrinog sustava,
a njegove promjene ¢esto su asimptomatske u pocetnim stadijima. Hladni ¢vorovi Stitnjace su
cesto suspektni 1 zahtijevaju daljnje dijagnosticko ispitivanje kako bi se iskljuc¢io maligni
karakter. Dijagnosticke metode poput scintigrafije, ultrazvuka, citolosSke punkcije i
patohistoloske analize klju¢ne su za pravilno razlu¢ivanje benignih i malignih lezija. Ovaj rad
bavi se analizom incidencije karcinoma S$titnjace u bolesnika s hladnim ¢vorovima, s ciljem
procjene efikasnosti razlicitih dijagnosti¢kih metoda u otkrivanju malignih promjena.

Cilj: Procijeniti pojavnost karcinoma Stitnjace u scintigrafski dokazanom hladnom ¢voru.
Ispitanici i metode: U istrazivanju je sudjelovalo 98 bolesnika koji su u razdoblju od 2023.-
2024. godine podvrgnuti scintigrafiji Stitnjae zbog sumnje na hladni ¢vor. U svim
slucajevima provedeni su dodatni dijagnosticki postupci: ultrazvucni pregled, aspiracijska
citoloska punkcija 1 patohistoloska analiza uzoraka tkiva. Analizirani su dob, spol, te
dijagnosticke metode za utvrdivanje prirode ¢vora.

Rezultati: Od 98 pacijenata, najvise bolesnika bilo je u dobi izmedu 60 1 79 godina (43 %).
Zene su Cinile 78,6 % ispitanika. Rezultati su pokazali da je maligni karcinom Stitnjace
dijagnosticiran u 7,1 % ispitanika. Citoloska punkcija pokazala je visoku osjetljivost (93 %) 1
specifi¢nost (100 %) u dijagnosticiranju benignih i malignih lezija. Najc¢es¢i benigni nalaz bio
je folikularni adenom, dok su maligne promjene bile najcesce papilarni karcinomi.

Zakljucak: Scintigrafija, ultrazvuk i citoloSka punkcija klju¢ne su metode u evaluaciji hladnih
¢vorova §titnjace, pri ¢emu je citoloska punkcija najosjetljivija za razlikovanje benignih od
malignih lezija. Rizik malignosti u ovom istrazivanju iznosio je 7,1 %, s ve¢im udjelom u
muskaraca.

Kljuéne rije¢i: karcinom $titnjace, hladni ¢vor, scintigrafija

Autor za korespondenciju: Marko Krpan, mag. rad. teh.; marko.krpansb@gmail.com
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ABSTRACT

Introduction: Dietary habits, influenced by regional, cultural, and lifestyle factors, are crucial
in maintaining physical and mental health. Healthy eating is often challenging in modern
society, where sedentary lifestyles and processed food consumption prevail. Physiotherapists,
as healthcare professionals, should set an example in adopting and promoting healthy dietary
habits. However, research indicates that they do not always adhere to recommended
nutritional guidelines, which may affect their health and professional performance.

Aim: To analyze the dietary habits of physiotherapists and their impact on health and
professional efficiency.

Subjects and Methods: A cross-sectional study was conducted at the Faculty of Health
Studies, University of Mostar, involving physiotherapists with at least a bachelor's degree.
Data were collected via an anonymous online survey using a modified Food Frequency
Questionnaire (FFQ). The study examined the frequency of food consumption, intake of sugar
and salt, and habits related to fast food, snacks, and alcohol consumption.

Results: Most physiotherapists regularly consumed breakfast (79%), lunch (95%), and dinner
(84%), while 61% had snacks. A significant number added sugar to beverages, while salt
intake showed no gender differences. Fruit and vegetable consumption was below
recommended levels, but cooked meals were preferred, and water intake was adequate.Male
participants consumed more beer, while smoking was reported by 22% of respondents.
Conclusion: Although physiotherapists show awareness of healthy eating, improvements are
needed, particularly in increasing fruit, vegetable, and fish intake. Nutritional education could
enhance their overall health and professional effectiveness.

Keywords: dietary habits, healthy eating, physiotherapists
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INTRODUCTION

Dietary habits, shaped by regional,
cultural, historical, and production factors,
have a significant impact on physical and
mental health (1). In modern society,
where sedentary lifestyles and
consumption of processed foods are
prevalent, proper nutrition becomes a
challenge (2). Unhealthy eating patterns
are associated with serious health problems
such as obesity, diabetes, heart disease, and
cancer, which can lead to premature
mortality (3). Physical activity, essential
for maintaining health, has a major impact
on reducing these risks, but despite its
importance, many people face low levels
of physical activity, which further
exacerbate the effects of poor nutrition (4,
5).

Healthcare  professionals, such as
physiotherapists, are particularly important
in promoting healthy lifestyle habits,
including proper nutrition and regular
physical activity (6). As professionals
involved in rehabilitation and improving
body functionality, physiotherapists should
be role models in adopting healthy eating
habits (6, 7). However, despite their
education in physical health, research
suggests that physiotherapists are not
always consistent in applying healthy
eating guidelines in their own lives, which
can negatively affect their performance in
the professional environment, as well as
their general health (8). Considering the
importance of nutrition in the rehabilitation
process, it is necessary to investigate what
the barriers are to adopting healthy eating
habits among physiotherapists and how
these habits can be improved (9).

Nutrition and physical activity are the
foundation of a healthy life, and their
balance is essential for maintaining
physical and mental health (10). In modern
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society, which faces challenges such as
rapid urbanization and the availability of
processed foods, many people are
overweight while at the same time
suffering from malnutrition in terms of
nutrients (11). In addition, a fast-paced
lifestyle and reduced physical activity have
become common problems that further
worsen the condition (12). According to
the World Health Organization, lack of
physical activity and unhealthy diet are
major risk factors for many chronic
diseases, including cardiovascular diseases,
type 2 diabetes, and cancer (13).
Physiotherapists play a key role in
promoting physical activity and health, and
their role in educating patients about the
importance of proper nutrition and physical
activity can significantly contribute to the
prevention of these diseases (14). Healthy
eating models, such as the Food Guide
Pyramid and the Healthy Eating Plate,
provide guidelines for a balanced diet (15,
16). The pyramid arranges foods in order
of importance, with vegetables, fruit, and
whole grains forming the base, while dairy
products, fish, eggs, and lean meat are
consumed in moderation (15). Processed
foods and red meat are at the top and are
recommended to be consumed in
moderation. The Healthy Eating Plate
emphasizes a practical approach to meals:
half of the plate should be filled with
vegetables and fruit, while the other half
contains whole grains and protein sources
(16). It is recommended to drink water
instead of sugary drinks and to use healthy
fats, such as olive oil.

Physiotherapists, as experts dealing with
functional movement and rehabilitation,
should promote health and good lifestyle
habits (17). Although physiotherapists are
not nutritionists and cannot create diet
therapy plans, they play an important role
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in educating patients about the basics of
healthy eating, which can positively
influence the success of rehabilitation
processes (18). Given that proper nutrition
can directly affect various aspects of
rehabilitation, including speed of recovery
and reduction of risk of complications,
physical therapists must be aware of the
importance of this component of health
(19). Despite their knowledge and skills in
rehabilitation and physical therapy,
physical therapists often do not apply the
same principles in their own lives, which
can have negative consequences on their
ability to optimally perform their
profession. Understanding the factors that
shape dietary habits, as well as
implementing strategies to promote healthy
lifestyle habits among physical therapists
(18, 19), is essential for improving general
health, professional performance, and
quality of patient care. Through education,
support, and adaptation of working
conditions, physiotherapists can become
key actors in prevention, which has long-
term benefits for the community and the
healthcare system (19, 20).

AIM

The aim of this study is to systematically
investigate  the dietary  habits  of
physiotherapists, with particular attention
to their typical food patterns.

MATERIALS AND METHODS

The study was conducted from June to
October 2024 at the Faculty of Health
Studies, University of Mostar. A total of
100 physiotherapists participated in the
study. The inclusion criteria in the study
included physiotherapists with at least a
completed undergraduate  degree in
physiotherapy and their voluntary decision
to participate in the study. The exclusion

criteria were incomplete questionnaires or
incomplete data, which ensured the quality
and validity of the collected data.

The study was conducted via a survey
using the Google Forms platform. The
survey questionnaire referred to questions
related to the dietary habits of
physiotherapists. Dietary habits
questionnaire - An adapted Food
Frequency Questionnaire (FFQ) was used,
which was based on the Spanish dietary
questionnaire, but was adapted for the
specific dietary habits of the local
population and translated into Croatian.
The questionnaire included questions about
the frequency of consumption of different
types of foods, including fruits, vegetables,
meat, sweets, dairy products and cereals.
Specific questions were also included
regarding the preferences of certain foods
among physiotherapists (21).

Respondents were sent a link to an online
survey that was created via the Google
Forms platform via their official e-mail
addresses, collected through groups of
physiotherapists on social networks.
Respondents were informed about the aim
of the research, and participation in the
survey was voluntary and anonymous. At
the Dbeginning of the survey, the
participants were informed about the
purpose of the research and gave their
consent to participate. The data was
automatically collected through the Google
Forms platform and then exported to Excel
format for further processing and analysis.
The research was approved by the Ethics
Committee of the Faculty of Health
Studies, University of Mostar.

The normality of the distribution of the
results on the variables was examined
using the Kolmogorov-Smirnov test.
Descriptive statistics presented the results
through the arithmetic mean (for a normal
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distribution) and standard deviation or
median and semi-interquartile scatter in the
case of a distribution that deviates from
normal. The Chi-square test and the Mann-
Whitney U test were used to examine
differences between groups, while the
significance level was set at p < 0.05.

RESULTS

The tested sample consists
physiotherapists, of whom there are
significantly more female respondents
(73%) compared to men, of whom only
27% are in the sample (X* = 21.160, df =
1, p < 0.001). The youngest respondent
was 21 years old, the oldest 35, while the
average age of the respondents, expressed
over the median, was 24 years (Q = 3) in
Table 1.

of 100

Table 1. Demographic and Statistical Data of Respondents

Data

Value

Total number of respondents

100

Number of female respondents

73% (73 female)

Number of male respondents

27% (27 male)

Statistical test (X?) 21.160
Degrees of freedom (df) 1

P-value <0.001
Youngest respondent 21 years old
Oldest respondent 35 years old
Average age (median) 24 years old

Interquartile range (Q)

3

The basic descriptive parameters for
height, weight, and BMI are shown in
Table 2. The minimum body weight of the
subjects was 49 kg, while the heaviest
subject weighed 120 kg. The average Body
Mass Index (BMI) was 24.072, which is
the upper average of the recommended
BMI, but still within the recommended
limits according to the WHO classification,
and the maximum was a high 39.18. The
average weight of men was 89.5 kg, while
for women it was 66.4 kg. The minimum

BMI for men in this study was 22.16,
which means that there is not a single man
with  a  below-average @ BMI, or
underweight, while the average is slightly
higher at 26.419, which belongs to the
category of overweight, or excessive body
weight. An analysis of women's minimum
BMI shows that the lowest (16.91) was
recorded in the malnutrition category, but
that the average BMI of women belongs to
the normal body weight category.

Table 2. Descriptive parameters for height, weight and BMI of physiotherapists (N=100)

All participants Male participants Female participants
Min Max M Sd Min Max M Sd Min Max M Sd

Body
height

(cm) 155 197 173,1 9,085 163 197 183,89 6,88 155 182 169,11 6,05
Body
weight

(kg) 49 120 72,636 15,72 61,1 118 89,503 11,379 49 120 66,397 12,12
BMI 16,91 39,18 24,072 3,843 22,16 30,68 26,419 2,592 16,91 39,18 23,204 3,879
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Using the Chi-square test, it was
determined that there are significantly
more physiotherapists who consume
breakfast (79%), lunch (95%), and dinner
(84%) compared to those who do not, with
the analysis of percentages showing that
the lowest proportion of those who

consume breakfast every day is those who
eat lunch every day, i.e., do not skip lunch.
Statistically significantly more
physiotherapists consume snacks compared
to those who do not, while there are no
differences in the frequency of use of
dietary supplements (Table 3).

Table 3. Distribution of physiotherapists with regard to meal consumption (N = 100)

Yes No

X2 df p
f (%) f (%)

Breakfast

79(79%) | 21 (21%) | 33,640 | 1 | <0,001

Meal Lunch 95(95%) | 5 (5%) 81 | 1| <0,001
Dinner 84 (84%) | 16 (16%) | 46,24 | 1 | <0,001
Snack 61(61%) | 39(39%) | 4,84 | 1 | 0,028

Dietary supplements (vitamins, multivitamins, probiotics, sports nutrition) | 43 (43 %) | 57 (57 %) 1,96 1 0,162

No statistically significant differences were
found in the habits of adding salt to already
prepared food according to gender (X2 =
0.036, df = 1, p = 0.849) and in adding

sugar between male and female
physiotherapists (X2 = 0.461, df = 1, p =
0.497, Table 4).

Table 4. Frequency of adding salt and sugar to food/beverages

Consumption habits

Males participants

Females participants All participants

S df

X2 df p X2 | df p

Putting salt in food 0,036

=

0,849

-
-

0,036 0,849 | 0,64 0,424

Putting sugar in drinks | 0,461 | 1 | 0,497

0461 | 1 | 0,497 | 484 | 1 | 0,028

An equal proportion of respondents added
and did not add salt to already prepared
food (X2 = 0.64, df = 1, p = 0.424), but it
was found that in the case of sugar, the
proportion of respondents who added sugar
to drinks was statistically significantly
higher than that of those who did not (X* =
4.84,df =1, p=0.028).

Considering smoking habits, the most
represented physiotherapists in the study
were non-smokers (78%), compared to a
statistically significantly lower proportion

of those who smoked, which was 22% (X?
= 2132, df = 4, p < 0.001). Among
respondents who were smokers, the least,
or only 2%, were those who smoked 20 or
more cigarettes per day. No statistically
significant gender difference was found in
smoking habits (X? = 1.893, df = 3, p =
0.64); that is, male and female
physiotherapists in this study do not differ
significantly in terms of smoking habits
(Table 5).
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Table 5. Distribution of physiotherapists according to smoking habits (N = 100)

Data Value
Total number of respondents 100
Percentage of non-smokers 78
Percentage of smokers 22
Percentage of smokers who smoke 20 or more cigarettes per day 2
Statistical test (X?) 213.2
Degrees of freedom 4
P-value (smokers vs non-smokers) <0.001
Statistical significance of gender differences in smoking habits | No significant difference (X2 = 1,893)
P-value (gender and smoking habits) 0.64

The analysis of dietary habits of
physiotherapists in Table 6 showed that
there are no significant gender differences
in the consumption of most foods (p >

0.004) and beer (p = 0.002). Men and
women equally often consume bread,
snacks, sweets, and fast food, while men
drink more beer.

0.05), except for marmalade/jam (p =

Table 6. Combined table of consumption of different foods

Category Foodstuff 1-3times a 4-6 times a 1 time every Multiple times X2 p
week week day a day
M F M F M F M F
Bread and bakery Croissant, doughnut, bakery 15 55 5 11 2 2 0 2 8,178 | 0,085
products product
Wholemeal bread, 15 37 3 16 2 9 1 2 3,083 | 0,544
wholemeal pastries
Muesli, cereal flakes 14 44 4 11 4 7 0 2 2,01 0,745
White bread 18 42 7 15 5 10 2 5 5,632 | 0,228
Salty snacks Chips, snacks, popcorn 18 52 2 10 2 5 0 1 3,701 | 0,459
Sweets Chocolate, chocolate 11 39 8 19 2 6 1 5 4,466 | 0,345
cookies
Pastries 14 46 7 15 2 4 0 2 2,43 0,675
Marmalade or jam 15 61 4 3 4 1 0 3 13,226 | 0,004
Fast food Burgers 17 52 4 8 2 4 1 0 3,318 | 0,526
Pizza 14 54 5 10 1 3 1 1 6,836 | 0,109
Alcohol Beer 12 56 9 5 2 2 0 0 13,068 | 0,002
Wine 16 56 4 5 3 2 0 0 5,065 | 0,15
Liquor, spirits 18 53 2 8 2 1 0 0 2,828 | 0,431

Analysis of physiotherapists' dietary habits
showed that there were no statistically
significant gender differences in the
consumption of most foods (p > 0.05),
except for fruit juices (p = 0.015). Intake of
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dairy products, meat, fish, vegetables, and
nuts was similar between the sexes, while
men consumed fruit juices slightly more
often (Table 7).
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Table 7. Combined table of dietary habits of physiotherapists

1-3timesa 4-6 times a 1time every | Multiple times
Category Foodstuff week week day a day X2 P
M F M F M F M F

Yogurt and similar products 7 25 12 26 3 14 0 2 3,736 | 0,419
Milk and dairy Butter or margarine spread 13 6 11 2 4 0 5,970 | 0,191
products 50

Milk, cocoa, white coffee 9 28 3 14 9 19 2 9 4,512 | 0,336
Meat, meat products Fried/boiled egg 11 29 11 21 4 15 1 6 1,947 | 0,747
and eggs Beef, roasted pork 14 50 6 14 6 5 0 2 5,634 | 0,188
Bluefish and tuna Fried or baked blue fish 16 52 5 9 2 4 0 1 2,462 | 0,726

Tuna and tuna dishes 17 45 2 17 4 2 0 1 7,645 | 0,075
Vegetables Boiled potatoes, mashed 16 40 4 23 3 6 1 1 5,067 | 0,249

Fried/baked potatoes 14 46 6 19 3 4 1 1 4,206 | 0,34

Salad, green leafy vegetables | 13 31 6 22 2 12 3 2 4,501 | 0,336
Eruits Apple, pear, ba_nana 10 27 7 21 3 17 2 4 5,176 | 0,253

Orange, tangerine 15 28 3 17 3 6 0 3 3,703 | 0,432
Nuts Almonds, .hazelr.1uts, walnuts | 12 37 4 17 4 6 1 6 4,455 | 0,346

Peanuts, pistachios 13 45 4 11 2 7 2 3 3,77 0,437

. Soup (meat or vegetable) 14 34 6 29 4 7 0 1 5,535 | 0,205

Cooked dishes Risotto with meat 17 |44 |2 14 |3 |5 0 2 3576 | 046

Carbonated drinks, Coca- 14 48 6 13 2 6 0 1 3,98 0416

Cola, Fanta
Soft drinks Coffee 4 20 8 12 9 24 2 14 7,95 | 0,093

Fruit juice (purchased or

squeejzed fl’(LFI)it) 10 44 8 20 2 6 2 0 10,99 | 0,015
DISCUSSION food, while in the case of sugar, a

Physiotherapists’ dietary habits have a
significant impact on their health and
professional performance, as they are role
models for their patients as health
professionals. The results of the study
show that 65% of the respondents have a
normal body weight, while 2% are
underweight, 23% are overweight, and
10% are obese. The statistically significant
difference in body mass index (BMI)
between men and women confirms the
known trend that men, due to their specific
body structure and fat distribution, tend to
have a higher BMI (17). These data
indicate the need for targeted interventions
to reduce the proportion of overweight and
undernourished individuals, especially in
the context of the global obesity epidemic.
According to the World Health
Organization (WHO) guidelines, the
recommended daily salt intake should not
exceed 5 g (22). The results of the study
show that an equal number of respondents
add and do not add salt to ready-made

significantly ~ higher  proportion  of
respondents add it to drinks. These data are
comparable to the findings of similar
studies conducted on healthcare workers,
where 24.8% of respondents stated that
they never add salt to ready-made food,
56.9% do so only when it is not salty
enough, while 20% of respondents add it
almost always (23). Analyzing the
frequency of consumption of bread, bakery
products, cereals and processed foods
during a week, no difference was observed
between the sexes, except for the
consumption of cereals. Namely, 38.1% of
male physiotherapists consume this food
four to six times a week, while only 12.5%
of female respondents do the same. This
difference may be related to the greater
involvement of male physiotherapists in
sports activities that require quick energy
sources (18, 19). Furthermore, healthcare
professionals consume white bread more
often than wholemeal bread, which has
been confirmed in other studies conducted
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in this region (24, 25). For example, a
study conducted in Serbia showed that
white bread was the most frequently
consumed food by 55% of respondents,
and it was additionally found that the level
of education did not influence the choice of
nutritionally better types of bread (25).

The recommendation for fruit and
vegetable consumption is at least five
servings per day, with the aim of ensuring
an adequate intake of vitamins and
minerals necessary for proper body
function (5, 13). In contrast, the results of
this study indicate a significantly lower
consumption of fruit and vegetables among
physiotherapists (p < 0.001), which is not
in line with the recommended guidelines.
Previous studies have shown that entry into
higher education often leads to changes in
dietary habits, including a decrease in fruit
and vegetable intake (26, 27), which may
have long-term consequences on dietary
patterns in adulthood. However, the results
of the study indicate that the subjects
consume bananas in larger quantities than
recommended, while the intake of green
leafy vegetables is inadequate, regardless
of gender.

Meat is an important source of high-quality
protein, vitamin B12, and iron, which are
essential for muscle growth, energy
maintenance, and nervous system function.
Research results indicate that men
consume chicken, turkey, ham, salami, and
sausages significantly more often than
women (p < 0.001), with the amounts
consumed often exceeding the
recommended values, while similar studies
have shown insufficient intake of meat and
fish (5). Furthermore, fish and tuna intake
is similar between genders, but the
majority of respondents consume less than
the recommended amount, thereby
reducing the intake of omega-3 fatty acids
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that are essential for cardiovascular health
(28). Intake of milk and dairy products,
which are essential for osteoporosis
prevention, also varies among respondents
and is often not in line with the
recommended values. Previous studies
have shown that yogurt consumption can
improve the quality of life of healthcare
workers by positively affecting sleep and
gastrointestinal ~ health, which  may
contribute to their professional
effectiveness (29, 30). Furthermore, the
study shows that the diet of
physiotherapists is not  sufficiently
represented by cooked food (p < 0.001),
while the consumption of snacks is more
frequent but in smaller quantities, similar
to the results of other studies with
healthcare  professionals (24,  25).
Analyzing alcohol consumption habits,
previous studies conducted on the student
population showed that 97.4% of women
and 86.7% of men consume alcohol (31).
The results of this study indicate that male
physiotherapists consume beer more often
and in larger quantities than recommended,
while the total amounts of alcohol
consumed by most respondents are lower
than recommended values (p < 0.001).
Although this can be considered positive, it
is important to emphasize that the
frequency and amount of alcohol
consumption can pose a significant health
risk. It was also shown that 78% of
respondents do not smoke, which is in line
with the results of studies conducted on
healthcare professionals in the USA (2%),
Australia (3%), and England (3%) (32).

Based on the overall results of the study,
which indicate inadequate consumption of
fruits, vegetables and fish, it can be
concluded that there is a need for
additional education of physiotherapists on
proper nutrition. These results are in line
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with previous research conducted on
physiotherapy students, who did not meet
the principles of healthy eating according
to the guidelines and highlighted the need
to increase nutritional awareness in order
to encourage the adoption of healthier
eating habits (33). Although some positive
aspects of nutrition, such as more frequent
consumption of cooked meals and
sufficient water intake, indicate awareness
of a healthy lifestyle, it is necessary to
emphasize the limitations of the study,
primarily the small sample of respondents,
which may affect the generalizability of
the results. Also, the survey method may
be subject to subjective bias of the
respondents. Future research should focus
on evaluating the impact of educational
programs aimed at improving the
nutritional and  physical habits of
physiotherapists and examining the impact
of such interventions on professional
effectiveness.

CONCLUSION

The study showed that the dietary habits of
physiotherapists are not fully aligned with
the recommended dietary guidelines.
Although the majority of respondents
regularly consume main meals, the intake
of fruits, vegetables, and fish remains
below optimal levels, which may have
long-term implications for their health and
professional performance. The results
show gender differences in dietary
patterns, with men consuming more
processed meat and beer, while women
prefer dairy products and whole meal
bread. Given the key role of proper
nutrition in the prevention of chronic
diseases and maintaining optimal physical
fitness, it is necessary to implement
targeted educational programs to improve
nutritional awareness and practice among

physiotherapists. Future research should
focus on evaluating the effectiveness of
nutritional education and developing
strategies for implementing healthier
eating habits in this professional group.
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Vedrana Grbavac!?(, Marija Mandi¢*®, Marija Govorko®, Vinka Lu¢i¢*(®, Nikolina Sligkovi¢*
Fakultet zdravstvenih studija, Sveugiliste u Mostaru, Mostar, Bosna i Hercegovina
2Sveudili$na klini¢ka bolnica Mostar, 88 000 Mostar, Bosna i Hercegovina
3Studij klini¢ko sestrinstvo, Sveugiliste u Dubrovniku, 20 000 Dubrovnik, Hrvatska
“Sveugilidni odjel zdravstvenih studija, Sveuéiliste u Splitu, 21 000 Split, Hrvatska

SAZETAK
Uvod: Prehrambene navike, pod utjecajem regionalnih, kulturoloskih i ¢imbenika stila Zivota,

kljucne su u odrzavanju tjelesnog i mentalnog zdravlja. Zdrava prehrana Cesto je izazov u
modernom drustvu, u kojem prevladavaju sjedilacki nacin Zivota i konzumacija preradene
hrane. Fizioterapeuti, kao zdravstveni djelatnici, trebali bi biti primjer u usvajanju i
promicanju zdravih prehrambenih navika. Medutim, istrazivanja pokazuju da se ne
pridrzavaju uvijek preporucenih prehrambenih smjernica, S§to moze utjecati na njihovo
zdravlje i profesionalnu izvedbu.

Cilj: Analizirati prehrambene navike fizioterapeuta i njihov utjecaj na zdravlje i profesionalnu
ucinkovitost.

Ispitanici 1 metode: Na Fakultetu zdravstvenih studija SveuciliSta u Mostaru provedeno je
presjecno istrazivanje u kojem su sudjelovali fizioterapeuti s najmanje zavrSenim
preddiplomskim studijem. Podaci su prikupljeni putem anonimne ankete pomocu
modificiranog Upitnika o ucestalosti konzumiranja hrane (FFQ). Ispitana je ucestalost
konzumacije hrane, unos Secera i soli te navike vezane uz brzu hranu, grickalice 1
konzumaciju alkohola.

Rezultati: Veéina fizioterapeuta redovito doruckuje (79%), ruca (95%) i vecera (84%), dok
61% ima meduobroke. Znacajan broj ispitanika dodaje Secer u pica, a unos soli nema razlike
prema spolu. Konzumacija vo¢a i povréa bila je ispod preporucenih razina, ali su se
preferirala kuhana jela 1 unos vode je bio dovoljan. Muski sudionici konzumirali su viSe piva,
a 22% ispitanika ¢ine pusaci.

Zakljucak: lako fizioterapeuti pokazuju svijest o zdravoj prehrani, potrebna su poboljSanja,
posebice u povecanju unosa voca, povrca i ribe. Obrazovanje o prehrani moglo bi poboljsati
njihovo cjelokupno zdravlje i profesionalnu uc¢inkovitost.

Kljuéne rije¢i: prehrambene navike, zdrava prehrana, fizioterapeuti
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ABSTRACT

Introduction: Breast cancer is one of the most frequently diagnosed malignant diseases, and
its incidence has been continuously increasing in the last few decades. It is the leading cause
of cancer-related mortality in the female population. Despite advances in diagnostics and
treatment, disease recurrence and metastatic form continue to represent a significant clinical
challenge.

Materials and methods: A search of scientific literature was conducted in the PubMed
database using the following keywords: radiology imaging, metastatic breast cancer, PET/CT,
MRI and MSCT. Out of a total of 88 identified works, 21 were selected for detailed analysis
according to the criteria of relevance, quality and availability.

Results: The analysis showed that MRI and PET/CT modalities are the most sensitive and
specific in detecting breast cancer metastases, especially in the bones, liver and brain. MRI
allows early detection of metastatic changes due to its high spatial resolution, while PET/CT
provides additional metabolic information that complements the anatomical view. CT is a
standard available modality, but with lower sensitivity in early detection of metastases.
Conclusion: The combination of different imaging methods (MRI + PET/CT) provides
complementary information and increases diagnostic accuracy. The selection of the optimal
modality should be individualized according to the type of cancer, the clinical picture and the
availability of technology.

Keywords: breast, metastases, MRI, MSCT, PET/CT.
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INTRODUCTION

Breast cancer is the most common
malignancy in women, both in Western
Europe and in the United States. Its
incidence peaks between the ages of 40
and 55, and its prevalence is still
increasing (1). The disease behaves
differently in different patients. Each
patient has a different tumor behavior,
different response to treatment, and an
individual  prognosis (2). Malignant
neoplasms of the breast are among the
leading causes of death in women in 2022,
ranking seventh, while in the category of
malignant diseases they are the first
leading cause of death in women, followed
by malignant neoplasms of the bronchi and
lungs and malignant neoplasms of the
colon (3). Due to the increasing incidence
of breast cancer, it is estimated that
mortality associated with breast cancer will
increase by 43% globally from 2015 to
2030 (4). Despite great progress in surgical
treatment, radiotherapy, and adjuvant
chemotherapy protocols, tumor recurrence
and metastasis remain the main problems
in the treatment of breast cancer (1).
Advanced  breast cancer includes
metastatic (MBC) and locally advanced
breast cancer (LABC). MBC is still an
incurable disease with a 5-year survival
rate of between 15 and 27%, and
progression to MBC occurs in
approximately 20-30% of patients without
metastases (5). Some studies have shown
that approximately 4-10% of breast
cancers have already metastasized at the
time of diagnosis (4). The risk of
recurrence and the different patterns of
metastatic spread are not only influenced
by the stage at initial presentation, but are
also related to the molecular subtype of the
primary tumor (6).

93

Aim of the literature review

The aim of this review is to analyze the
existing imaging methods used in the
diagnosis and staging of advanced breast
cancer, with an emphasis on the role of
CT, MRI, PET/CT, and hybrid techniques,
in order to identify advantages, limitations,
and optimal application protocols.

Research methodology

The literature review was performed by
searching the PubMed database using the
key  terms:  "radiology = imaging",
"metastatic breast cancer”, "PET/CT",
"MRI" and "MSCT". From a total of 88
papers identified, 21 papers were selected
for detailed analysis based on the criteria
of relevance, quality, content and
availability with the aim of obtaining a
comprehensive  insight into  current
diagnostic practices and guidelines.

RESULTS

The analysis of 21 included studies showed
that MRI and PET/CT modalities showed
the highest sensitivity and specificity in
detecting metastases in different sites,
especially in the bones, liver and brain.
MRI stands out for its high resolution and
the possibility of early detection of
metastatic changes before structural lesions
develop, while PET/CT provides metabolic
information  that complements  the
anatomical view. CT remains the standard
and widely available modality, but its
sensitivity is lower compared to newer
hybrid techniques.

WB-MRI and PET/MRI are particularly
important, as they allow for a full-body
examination in one step and show the
potential to become the techniques of
choice in the future. The combination of
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modalities (e.g. MRI + PET/CT) increases
the accuracy compared to individual
methods. In conclusion, imaging methods
should not be viewed competitively, but

rather as complementary, and their
selection should be adjusted to the type of
metastasis, the patient's clinical picture and
the availability of equipment.

Table 1. Characteristics of studies included in the final analysis

Autor (year)

Study design

Diagnostic modality

Key findings

Presentation of the effectiveness of different modalities

Pan et al. (2010) Cohort CT, PET/CT, MRI - . .
in the detection of metastases in breast cancer
Lother et al. (2023) Review CT, PET/CT, WB — MR, A comprehensive overview of modern imaging methods
DWI in MBC
Lupichuk et al. Excessive imaging in DCIS and early breast cancer,
(2020) Coehioui CL, il without clinical benefit
Pesapane et al. . Guidelines for optimal diagnosis of metastatic breast
(2020) Review PET/CT, MRI, CT cancer
Zugni et al. (2018) Prospective WE - MRI WB — MRI adds value in the assessment of advanced
breast cancer
Gioia et al. (2015) Cohort WE - MRI Early detection of meta;;i}é(r:]tdslsease in asymptomatic

Xia et al. (2023)

Meta - analysis

PET/CT, PET/MRI

PET/MRI equally or more sensitive than PET/CT for
bone metastases

Gerke et al. (2024)

Systematic review and
meta - analysis

PET/CT, NaF — PET/CT,

MRI, CT, scintigraphy

MRI and PET/CT most sensitive and specific for bone
metastases

CT, MRI, PET/CT,

Presentation of the role of certain modalities in the

Fiedal elell POy el scintigraphy detection of bone metastases
Cook (2022) Review PET/CT, scintigraphy PET/CT recommended for early assessment of response
to therapy of bone metastases
Haug et al. (2012) Cohort PET/CT PET/CT as a predictor of survival after
radioembolization of liver metastases
Barabasch et al. ) MRI superior to PET/CT in assessing early response of
(2015) Cohort PET/CT, DWI - MRI liver metastases
Lecouvet et al. Review WB — MRI WB — MRI the future standard for metastatic disease
(2024) and myeloma
Marino et al. (2020) Review CT. MRI, PET/CT Analysis of diagnostic tcc);):]scsr lymph nodes in breast
Morawitz et al. PET/MRI shows advantages in nodal staging compared
(2021) Cohort CT, MRI, PET/MRI BTV
Combination of MRI + PET/CT improves diagnostic
Aktas et al. (2022) Cohort UZV, MRI, PET/CT accuracy for lymph nodes
Fares et al. (2019) Review MRI, PET/CT Barriers and innovations in clinical trials of brain
metastases
Mohan et al. (2015) Case report MRI Leptomeningeal metta)lstases as the first presentation of
reast cancer
Short et al. (2014) Cohort PET/CT PET/CT can help detect leptomeningeal metastases
Shan et al. (2007) Case report PET/CT FDG - PET/CT show_s increased glucose uptake in
leptomeningeal metastases
Constantinidou et Retrospective PET/CT PET/CT useful in monitoring ar_1d determining the stage
al. (2011) of recurrence/metastatic breast cancer
BONE METASTASES computed tomography (CT) and skeletal

The bone is the most common place where
breast cancer cells appear. The presence of
bone metastases can cause severe death
. Research  has  shown  that
approximately 70% of breast cancer
patients develop bone metastases after a

certain time. Current National
Comprehensive Cancer Network (NCCN)
clinical guidelines recommend

consideration of additional imaging with

scintigraphy in patients with stage I-11l
invasive breast cancer. CT according to the
onco protocol, skeletal scintigraphy and
magnetic resonance (MR) are also
recommended for invasive breast cancer in
stage 1V, while 18F fluorodeoxyglucose
(FDG) positron emission tomography -
computed tomography (PET/CT) is
recommended as an additional modality
exclusively for patients in whom there is a
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certain risk or suspicion of distant
metastases (8).

The largest number of bone metastases
behave osteolytically. Approximately 15 —
20% of patients develop osteoblastic
metastases. Osteoblastic metastases are
very easily detected on CT scans, unlike
lytic metastases. They behave hypodensely
on CT and are surrounded by bone
marrow. For lytic metastases to be visible
on CT, minimal cortical destruction is
required, which can reduce the sensitivity
of CT in early detection of metastases,
since only the bone marrow is affected. A
study by Yang et al. showed that CT is
sensitive in 73% and specific in 95% of
patients in detecting bone metastases.
Other authors have conducted similar
studies and all have reached the same or
similar results (9). Magnetic resonance
imaging (MRI), due to its high contrast
between soft tissues and high spatial
resolution, has the ability to detect
metastases before any changes in the
internal structure of the bone occur that
would then be visible on other diagnostic
modalities. Thanks to the discovery of new
sequences, for example STIR, the need for
the use of a contrast agent has been
reduced, which then enables patients with
impaired renal function to undergo one
such imaging (9). In addition to standard
morphological sequences including T1 and
T2 weighted images and short recovery tau
inversions, diffusion weighted images —
DWI are now routine. The increase in
water diffusion, which can be seen on
ADC maps, is the result of the cytotoxic
effect of the therapy, which causes a
decrease in the integrity of the cell
membrane (10). In the aforementioned
meta-analysis, the aforementioned research
by Yang et al. it was concluded that MR is
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91% sensitive and 95% specific in
diagnosing bone metastases. Therefore, it
is superior to both CT and bone
scintigraphy and about as good as PET/CT.
Further studies came to the same results,
for example one that included only patients
with breast cancer. Another meta-analysis
showed that MRI and PET/CT were more
than 80% sensitive and more than 90%
specific for the detection of bone
metastases (9). Bone metastases of ductal
carcinoma origin are more sensitive to
18F-FDG PET/CT than lobular carcinoma.
This is attributed to differences in cell
density, proliferation rate, and GLUT1
expression. It has been previously known
that sclerotic metastases are significantly
less sensitive to 18F-FDG than lytic
metastases.  Since lobular carcinoma
metastases are most often sclerotic, they
are less frequently diagnosed with this
imaging modality (10).

LIVER METASTASES

Despite advances in adjuvant treatment of
breast cancer, approximately 20% of
patients with initially local disease will still
develop metastases involving the liver
(11). Liver metastases are often routinely
detected by ultrasound, contrast-enhanced
CT, MRI, or PET/CT, but the question
remains as to which is the most optimal
way to monitor the effects of treatment on
liver metastases. A study by Barabasch et
al. showed that the accuracy between
PET/CT and DWI-MR is not only
comparable, but also significantly higher
on MRI than on PET/CT alone. DWI-MR
appears to be superior to PET/CT for early
assessment of response to treatment in
patients with liver metastases from
common solid tumors (colorectal, breast)
(12). Liver metastases are visualized as
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areas of hyperintense signal on DWI
sequences. T2-weighted anatomical
sequences are used to confirm their
diagnosis. Studies conducted so far have
shown that WB-MR is more sensitive in
detecting visceral lesions compared to CT
and FDG PET/CT (13).

LYMPH NODE METASTASES

Lymph nodes represent the first regional
site of metastasis and it is very important
to confirm or exclude metastatic sites in
lymph nodes at the very beginning of
treatment and determining the stage of the
disease. This significantly affects the
treatment plan and prognosis of the disease
(14).

MRI does not have a great diagnostic value
in the analysis of lymph nodes. The main
reason for this is that the breast coil does
not sufficiently cover the axillary area, as
well as  physiological ~movements
(breathing, heartbeat, pulsations of large
blood vessels, swallowing) all of which are
movements that create artifacts. MRI
allows to see cortical thickening, loss of
fatty hilus and altered shape of the lymph
node, but these features cannot confirm
metastatic disease. Edema in the area
around the lymph node, which appears as a
hyperintense signal on T2 sequences, has
been shown to have the highest predictive
value for confirming malignancy (100%)
among predefined quantitative and
qualitative descriptors. After injection of
contrast agent, the nodes enlarge rapidly
and homogeneously with a characteristic
signal intensity that is higher at the
periphery of the node than at its center
(edge enhancement). Modified axillary
imaging protocols exist, but despite the
fact that they can significantly increase the
sensitivity —and  specificity of the

examination itself, they are rarely used in
practice because they significantly prolong
the scanning time (14).

A study by Cheung et al. demonstrated that
CT has a sensitivity of 72, specificity of
40, and accuracy of 66.7% in detecting the
presence of metastatic lymph nodes after
patients received neoadjuvant
chemotherapy. In their study, of 148
patients who underwent preoperative CT,
61 patients, or 41.2%, had a positive CT
finding for lymph node metastases. The
thickness of the lymph node cortex, which
is most often analyzed, was significantly
greater in metastatic lymph nodes (7.5-5.0
mm versus 2.6-2.8 mm; p < 0.001).
Previous studies have confirmed that
cortical thickness > 3 mm with a 95%
confidence interval and loss of hilar fat are
predictors of confirmation of a lymph node
graft (14).

PET scanning, when used in combination
with CT, is a very powerful tool in
demonstrating advanced axillary disease
and spread beyond the axilla. Studies have
shown that the sensitivity in this case
ranges from 80 to 94%, and the specificity
is 86 to 90%. PET/CT saves patients from
unnecessary and painful lymph node
biopsies, allows for monitoring of patients
before and after therapy, and leads to better
treatment planning depending on whether
the finding is positive or negative for
metastatic disease. However, PET/CT is
not yet sensitive enough to detect primary
breast cancer or to assess axillary lymph
nodes in early-stage breast cancer (stages |
and Il) (14). The literature shows that
PET/CT can provide information on
extraaxillary lymph node involvement
better than conventional imaging methods
and that the diagnosis of extraaxillary
lymph node metastases by clinically well-
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established methods shows a lack of
sensitivity (15). Aktas et al. demonstrated
that MRI had better accuracy than PET-
CT. When the imaging modalities were
used together, the accuracy rate was
slightly better than when they were used
separately (16).

PERITONEAL CARCINOMATOSIS
Regarding peritoneal carcinomatosis, CT is
the most common imaging modality used
to evaluate the peritoneum, but it requires
intravenous contrast. For example, it has
been reported that the sensitivity is only
25% for implants smaller than 0.5 cm
compared with 90% for those larger than 5
cm. In contrast, MRI has been shown to be
more accurate in detecting small peritoneal
masses and carcinomatosis because of its
superior soft tissue contrast and ability to
provide additional information about tissue
characteristics with the addition of
dynamic contrast-enhanced imaging (2).
DWI sequences play an indispensable role
in the analysis of peritoneal disease. Cianci
et al. evaluated the sensitivity of DWI
combined with MRI in detecting peritoneal
carcinomatosis in 24 patients with
malignancies and reported that DWI
combined with MRI increased the
sensitivity and detection of peritoneal
carcinomatosis compared with MRI alone.
In this setting, PET/CT with FDG
radiopharmaceutical has a limited role and
its main use would be to detect
unsuspected extraperitoneal involvement

().

BRAIN METASTASES

Breast cancer brain metastases most often
occur at the gray-white matter junction or
at the smooth edges of the brain. They may
also present as small tumor foci with or
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without extensive vasogenic edema,
depending on tumor size (17).

MRI is the modality of choice for imaging
the neurological system. Computed
tomography (CT) scanning can be a useful
diagnostic tool in acute situations to
exclude hemorrhage and  effusion;
however, it lacks the resolution, coverage,
and attention to detail offered by MRI.
However, CT is widely available and its
diagnostic results can be obtained quickly.
Since the 1980s, contrast-enhanced MRI
has become the modality of choice for
imaging the brain and potential metastases.
It is more sensitive than native MRI or CT
in detecting lesions in patients suspected of
having brain metastases. It also provides a
better ability to distinguish metastatic brain
changes from other neurological disorders
that may be visible on MRI. Over time, as
technology develops and the magnetic field
becomes stronger, as well as the use of
contrast agents, it is possible to detect
metastases even when their size is less than
5 mm. Research shows that the time after
the application of the contrast agent and
the start of the scan can have a significant
impact on the detection of metastatic
lesions. Kushnirskz et al. found at least one
additional lesion in 43% of patients after
introducing a delay of 15 minutes (29). A
limitation is that patients with implanted
devices are a contraindication for
undergoing MR and may have to settle for
CT instead (17).

Positron  emission  tomography  with
computed tomography PET/CT provides
metabolic information about metastatic
changes in the brain to complement
anatomical and  physiological data
collected by MR or CT. The problem
occurs due to the high metabolic activity of
the brain and the high consumption of
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glucose, where a large amount of
background signaling occurs. Also, after
treatment, inflammatory changes occur
around metastatic lesions that accumulate
FDG and can give a false positive result
for the presence of pathological changes.
This results in an overestimation of the
amount of tumor cells, which limits the
ability of FDG-PET to detect smaller
metastatic lesions. Image fusion with
PET/CT scans combines information from
two different modalities and interprets
them in a single image. Combined PET/CT
scans provide images that precisely
determine the anatomical location of
abnormal metabolic activity in the body
7).

LEPTOMENINGEAL METASTASES

Leptomeningeal metastases (LM) are rare
complications of malignant disease and
most commonly occur in patients
diagnosed with primary breast cancer. In
the literature, most cases describe LM
carcinomatosis as a result of seeding of a
solid primary tumor into the arachnoid
mater and pia mater, either by
hematogenous spread or directly through
the cerebrospinal fluid. As a result, the
entire neuroaxial system can be affected
(18). Contrast-enhanced magnetic
resonance imaging can detect meningeal
involvement suggestive of LM before
lumbar puncture (19). The gold standard
for diagnosing this disease is MRI with
intravenous contrast. The enlargement of
the metastatic lesion is dramatic because
even small nodular metastases grow
vigorously and are easily detected on
postcontrast T1-weighted sequences. If
MRI is performed without contrast,
metastatic lesions could easily be missed.
Due to increased glycolysis and cellular

turnover, tumor cells increase glucose
uptake. FDG studies use this property of
malignant cells to help identify areas of
increased metabolism, indirectly locating
areas of metastasis. LM also retains this
property (20).

CONCLUSION

By reviewing the literature on the topic
"Role of MR, CT and PET/CT diagnostic
imaging tests in the follow-up of patients
with metastatic breast cancer" and
analyzing 21 studies, the following key
facts can be distinguished:

- CT is the most available and standardly
used modality, but has a lower sensitivity
in early detection of metastases.

- MRI shows the highest sensitivity and
specificity in detecting metastases in
bones, liver and brain; it allows for early
recognition of changes.

- PET/CT provides additional metabolic
information and improves treatment
planning, especially in the detection of
extraaxillary lymph nodes and assessment
of response to treatment.

- WB-MRI presents new perspectives,
allows for a full-body examination in one
step and will potentially become the
technique of choice in the future.

- The combination of different modalities
(MRI + PET/CT) increases diagnostic
accuracy compared to the use of only one
method.

- The choice of diagnostic modality must
be individualized according to the type of
cancer, stage of the disease, patient age and
availability of methods.
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ULOGA MR, CT | PET/CT DIJAGNOSTICKIH SLIKOVNIH
PRETRAGA U PRACENJU BOLESNIKA SA

METASTATSKIM KARCINOMOM DOJKE

Toni Dzeba
Fakultet zdravstvenih studija, Sveuciliste u Mostaru, Mostar, Bosna i Hercegovina

SAZETAK

Uvod: Karcinom dojke spada medu najCeS¢e dijagnosticirane maligne bolesti, a njegova
incidencija u posljednjih nekoliko desetljea kontinuirano raste. Predstavlja vode¢i uzrok
smrtnosti od karcinoma u Zenskoj populaciji. Unato¢ napretku u dijagnostici i lijecenju,
recidiv bolesti i metastatski oblik i dalje predstavljaju zna¢ajan klinicki izazov.

Materijali i metode: Provedena je pretraga znanstvene literature u bazi PubMed koriStenjem
kljuénih rijeci: radiology imaging, metastatic breast cancer, PET/CT, MRI 1 MSCT. Od
ukupno 88 identificiranih radova, 21 je odabran za detaljnu analizu prema Kriterijima
relevantnosti, kvalitete i dostupnosti.

Rezultati: Analiza je pokazala da su MRI 1 PET/CT modaliteti najosjetljiviji 1 najspecifi¢niji u
detekciji metastaza kod raka dojke, osobito u kostima, jetri 1 mozgu. MRI omogucuje rano
otkrivanje metastatskih promjena zahvaljujuci visokoj prostornoj rezoluciji, dok PET/CT
pruza dodatne metaboli¢ke informacije koje nadopunjuju anatomski prikaz. CT je standardno
dostupan modalitet, ali s niZzom osjetljivo§¢u u ranom otkrivanju metastaza.

Zakljucak: Kombinacija razlicitih slikovnih metoda (MRI + PET/CT) pruza komplementarne
informacije 1 poveava toCnost dijagnostike. Odabir optimalnog modaliteta treba
individualizirati prema tipu karcinoma, klinickoj slici i dostupnosti tehnologije.

Kljuéne rije¢i: dojka, metastaze, MR, CT, PET/CT.

Osoba za korespondenciju: Toni Dzeba, mag. rad. teh.; toni.dzeba@gmail.com
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ABSTRACT

Stroke is the leading cause of disability in both Bosnia and Herzegovina and Western
countries and ranks as the second most common cause of death globally. Strokes are classified
into two major categories: ischemic and hemorrhagic. Ischemic strokes account for
approximately 85% of all cases, resulting from vascular occlusion, while 10% are due to
primary intracerebral hemorrhage and 5% due to subarachnoid hemorrhage. Early
intervention in acute stroke cases can lead to full recovery or significantly reduce long-term
consequences. Therefore, early symptom recognition, rapid diagnostics, and timely access to
treatment options are essential. In addition to thrombolysis, which has been performed for
many years, mechanical thrombectomy has been available at the University Clinical Hospital
Mostar since late 2022. To ensure patients receive appropriate therapy, thrombolysis and/or
mechanical thrombectomy as quickly as possible, stroke symptoms must be promptly
identified and diagnostic procedures initiated. Since 2023 Herzegovina-Neretva Canton has
implemented an automated platform for rapid stroke detection called Canon AUTOStroke.
This Al-based system automatically detects strokes and immediately alerts the designated
stroke intervention team via established communication channels. Canon AUTOStroke
utilizes deep learning, a form of artificial intelligence that enables computers to process data
in a manner inspired by the human brain. By using this Al application, the time required to
make therapeutic decisions is significantly reduced, which can be critical to the outcome of
acute stroke treatment.

Keywords: artificial intelligence, stroke, early detection, diagnostics, intervention
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INTRODUCTION

Stroke is the leading cause of disability in
Bosnia and Herzegovina and Western
countries, and the second leading cause of
death worldwide. Strokes are divided into
two major types: ischemic and
hemorrhagic. Ischemic strokes are far more
prevalent, accounting for 85% of all cases,
caused by vascular occlusion, while 10%
are due to primary intracerebral
hemorrhage and 5% are due to
subarachnoid hemorrhage (1). Stroke
results in reduced or absent oxygen supply
to the brain, leading to neuronal death. The
phrase “time is brain,” commonly used in
stroke care, underscores the critical
importance of early detection and urgent
intervention (2). Timely treatment of acute
stroke can result in full recovery or
significantly lessen long-term effects (3).
In recent years, research has been
increasingly focused on the application of
artificial intelligence (Al) in stroke
detection. A 2020 review by Vivek S.
Yedavalli, published in Neuroimaging
Clinics of North America, highlights AI’s
role in image analysis, diagnostic
optimization and outcome prediction (4).
Similar studies confirm that Al algorithms,
particularly deep learning, can
automatically detect signs of hemorrhagic
and ischemic stroke on CT scans, often
with accuracy comparable to radiology
specialists (5,6). The aim of this review is
to present the potential of Al in stroke
detection and to analyze the impact of
automated diagnostic platforms on timely
therapeutic decision-making.

Diagnostics and Intervention in
the Herzegovina-Neretva Canton
In addition to pharmacological clot
dissolution via thrombolysis, which has
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been performed for many years,
mechanical thrombectomy (MT) has been
available at the University Clinical
Hospital Mostar since late 2022. For
patients to receive timely therapy -
thrombolysis and/or MT - stroke symptoms
must be promptly recognized and
appropriate diagnostics performed. The
Radiology = Department in  Mostar
successfully diagnoses all types of strokes.
Emergency patients undergo brain MSCT
scans and, when necessary, MSCT
angiography of vertebral and cerebral
arteries, as well as MSCT brain perfusion
(7). Since 2023, the Canon AUTOStroke
platform has been available in HNC for
rapid and simplified stroke detection. It is
currently used by three institutions:
University Clinical Hospital Mostar, Safet
Muji¢ Hospital and Konjic General
Hospital. However, University Clinical
Hospital Mostar serves as the only
comprehensive center in the canton, since
it provides both diagnostics and emergency
stroke interventions.

Canon AUTOStroke

Canon AUTOStroke is an automated
diagnostic platform for stroke patients (8).
Based on artificial intelligence, it
autonomously  detects  strokes  and
immediately  alerts the  designated
intervention  team  via  established
communication channels. The existing
PACS (Picture Archiving and
Communication System) network in HNC
is fully compatible with  Canon
AUTOStroke, facilitating the
implementation of its  advanced
capabilities. The platform consists of four
distinct applications, each responsible for
detecting specific acute stroke conditions
based on stroke type or cause. Canon
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AUTOStroke employs deep learning, a
form of Al that enables computers to learn
and process data in a brain-inspired
manner (9). The system includes several
modules: ICH AUTOStroke detects signs
of intracranial hemorrhage on non-contrast
CT scans, studied on over 10,000 cases
(10); ASPECTS algorithms assist in
identifying ischemic regions and thereby
enable assessing stroke severity, which is
crucial for therapy selection (11); Large
Vessel Occlusion module accurately
detects major vessel blockages via CT
angiography; and CT Brain Perfusion
provides functional brain tissue assessment
with perfusion maps and visualizations of
potential infarct core and penumbra
regions (12,13). All applications share a
common goal: to rapidly process patient
data and promptly alert medical teams for
emergency stroke intervention.

THE ROLE OF A MEDICAL
RADIOLOGY ENGINEER

At the Clinical Department of Radiology at
the University Clinical Hospital Mostar,
the GE Revolution MSCT scanner is used
as one of the most advanced devices for
high quality imaging in radiological
diagnostics.  This  system  supports
sophisticated protocols for neurological
examinations, including  angiographic
procedures and brain MSCT perfusion,
which are essential for early stroke
detection (14). A pivotal and irreplaceable
role in this diagnostic chain is held by the
medical radiology engineer, who is
responsible for conducting complex scans
using the MSCT device. To fully utilize
the capabilities of the Canon AUTOStroke
platform, high-quality imaging data must
be acquired, which the application then
processes. In addition to performing the

scan correctly, the engineer must complete
it in the shortest possible time.

DIAGNOSTIC WORKFLOW AND
PATIENT MANAGEMENT

Upon receiving notification that a patient
with suspected stroke is arriving, the
medical radiology engineer ensures the
scanner is warmed up and prepares the
automatic injector for contrast
administration.  After positioning the
patient, the next step is defining the field of
view (FOV) on the CT device. Standard
protocols for suspected ischemic stroke
include a non-contrast brain CT and CT
angiography of the brain, which enables
visualization of intracranial arteries and
assessment of occlusions. Frequently, CT
angiography of the aortic arch and supra-
aortic vessels is also performed to evaluate
stenosis and occlusions in major arteries
(15). If needed, brain CT perfusion is
conducted to analyze cerebral blood flow
and identify ischemic core and penumbra
regions (16). These methods allow for
rapid and accurate vascular assessment and
perfusion parameter evaluation in patients
with suspected acute stroke.

During the scan, the engineer monitors
patient’s condition, checking for adverse
reactions to contrast, as well as the volume,
flow rate and pressure of the contrast
agent. In cases of extravasation due to vein
rupture, the engineer must immediately
halt the scan. Therefore, verifying the
intravenous access prior to imaging is
critical. All procedures must comply with
imaging protocols and the patient’s clinical
status (17). After the scan, the engineer
assists medical staff in transferring the
patient to a mobile stretcher and verifies
that raw data have been successfully
transmitted to the hospital information
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system and image archiving platform. The
data are then processed by Canon
AUTOStroke application, which uses Al to
automatically interpret the images and
generate a report highlighting stroke-
related abnormalities. Through mobile
technologies, the system alerts the
radiology and neurology teams in real time
(18).

The resulting data assist interventional
radiologists and neurologists in making
therapeutic decisions, including timely
interventions  such as  mechanical
thrombectomy (19). By using Al
applications, the time required for
therapeutic decision-making IS
significantly reduced, which can be critical
to patient outcomes in acute stroke cases
(20). Information such as stroke onset time
and recovery potential are essential for
selecting appropriate treatment strategies
(21). At University Clinical Hospital
Mostar, notable improvements have been
observed following the implementation of
advanced Al tools, which include reduced
“door-to-diagnosis”  time, increased
eligibility for mechanical thrombectomy
and automatic generation of reports with
marked pathologies for the
neurointervention team. However, it is
important to emphasize that these tools do
not replace expert radiological assessment,
but rather serve as a supportive system that
enhances clinical workflow and treatment
efficacy within the critical therapeutic
window. (22).

CONCLUSION

The application of artificial intelligence in
stroke diagnostics and  management
represents a major advancement in modern
medicine, particularly in  emergency
settings where time is a decisive factor.
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The introduction of the Canon
AUTOStroke platform in healthcare
institutions across Herzegovina-Neretva
Canton has enabled faster stroke
recognition, automated image analysis and
timely alerting of specialized teams. The
integration of advanced tools with existing
diagnostic procedures - alongside the
essential role of the medical radiology
engineer - has resulted in reduced time
from patient arrival to therapeutic decision.
Although the platform does not replace the
radiologist’s expert interpretation, it is a
valuable asset that optimizes clinical
workflow and contributes to improved
healthcare quality and patient outcomes.
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UMJETNA INTELIGENCIJA U ULOZI DETEKCIJE MOZDANIH

UDARA U HERCEGOVACKO-NERETVANSKOJ ZUPANIJI

Marin Brajkovi¢'™, Gojko Bogdan®®, Marko Krpan®®, Bruno Raji¢
Sveucili$na klini¢ka bolnica Mostar, 88 000 Mostar, Bosna i Hercegovina

SAZETAK

Mozdani udar je vodec¢i uzrok invaliditeta kako u BiH tako i u zapadnim zemljama, takoder
nalazi se na drugom mjestu kao glavni uzrok smrtnosti u svijetu. Dijelimo ih na dvije vece
skupine, ishemijski i hemoragijski mozdani udar. Ishemijski su znatno zastupljeniji odnosno
85% svih udara, nastaju zbog zacepljenja krvnih zila dok preostalih 10 % otpada na primarnu
intracerebralnu hemoragiju te 5% na subarahnoidalno krvarenje. Rana intervencija kod
akutnog mozdanog udara moze dovesti do potpunog oporavka pacijenta ili znatnog smanjenja
posljedica. Iz tog razloga veoma je bitno rano prepoznavanje simptoma zatim §to brza
dijagnostika 1 naposlijetku dostupni nacini lijecenja. Pored trombolize koja se obavlja ve¢
duzi niz godina, u Sveucilisnoj klini¢koj bolnici Mostar je od kraja 2022. godine dostupna i
metoda Mehanicke trombektomije. Da bi pacijent $to prije dobio adekvatnu terapiju odnosno
trombolizu i/ili mehanicku trombektomiju potrebno je prepoznati simptome koji upuéuju na
mozdani udar te napraviti potrebnu dijagnostiku. Od 2023. godine na podruc¢ju Hercegovacko
- Neretvanske zupanije je dostupna automatizirana platforma za brzo i lakSe prepoznavanje
mozdanih udara pod nazivom Canon AUTOStroke. Ova platforma je zasnovana na umjetnoj
inteligenciji 1 potpuno automatski detektira moZdane udare. Putem ve¢ uspostavljene
komunikacije u trenutku alarmira kontakt osobe ukljuene u tim za intervencije kod hitnih

[T

mozdanih udara. Canon AUTOStroke koristi metodu ,,deep learning®, §to je metoda dubokog
ucenja umjetne inteligencije koja raCunala uci da obraduju podatke na nacin inspiriran
ljudskim mozgom. KoriStenjem Ul aplikacije, vrijeme do donoSenja terapijskih odluka
znacajno se skracuje, Sto moze imati presudnu ulogu u ishodu lijeCenja pacijenata s akutnim
mozdanim udarom.

Kljucéne rije€i: umjetna inteligencija, mozdani udar, rana detekcija, dijagnostika, intervencija
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ABSTRACT

In modern society, physical activity is essential for preventing physical illnesses and
improving mental health and overall quality of life. This paper explores the effects of physical
activity on psychophysical health across different life stages and highlights the role of
physiotherapy in promoting active lifestyles. Physical activity serves as a therapeutic tool for
mental disorders, including anxiety, depression, stress, psychotic disorders, and dementia. It
also boosts self- confidence, enhances cognitive function, and encourages socialization,
making it a cornerstone of holistic well-being.

The COVID-19 pandemic emphasized the importance of physical activity for mental health.
During lockdowns, reduced activity led to increased anxiety and depression symptoms.
Studies show that individuals who maintained regular physical activity experienced fewer
mental health issues compared to those who were less active. These findings confirm its role
in mitigating the psychological effects of isolation and uncertainty, particularly during
challenging times.

According to the WHO, at least 30 minutes of moderate activity daily or 150 minutes weekly
is recommended. Regular physical activity reduces the risk of cardiovascular diseases,
diabetes, osteoporosis, obesity, and mental disorders, while also slowing the progression of
existing conditions. Starting physical activity early in life fosters lifelong healthy habits,
ensuring long-term benefits for both physical and mental health.

Physiotherapists play a vital role in promoting physical activity, tailoring programs to
individuals based on age, health status, and limitations. The availability of diverse activity
options, from yoga to strength training, ensures everyone can find suitable choices. By
integrating physical activity into daily routines, individuals can achieve better health
outcomes and improved quality of life.

Keywords: physical activity, mental health, depression, COVID-19, physiotherapy
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INTRODUCTION

During physical activity, physical and
mental cycles are closely interconnected,
with  thoughts, feelings, and mood
depending on biochemical processes in the
body. When these mechanisms are out of
balance, psychological disorders arise,
reflected in changes in an individual's
experiences, behavior, and physical
symptoms. Today, the importance of
addressing mental health through physical
activity is emphasized, as exercise not only
improves aerobic capacity and muscle
strength but also enhances overall well-
being. People who exercise regularly feel
more energetic, sleep better, have
improved memory, and a more positive
outlook. Exercise also reduces symptoms
of depression, anxiety, and ADHD, even in
small amounts, regardless of age or fitness
level (1). Despite evidence of the benefits
of exercise, most people do not engage in
it. Globally, 31% of the population is
insufficiently active, while in Croatia, this
percentage reaches 60%. Women and older
adults are less active than men and younger
individuals. A sedentary lifestyle is the
fourth leading cause of death, according to
the WHO, after high blood pressure,
smoking, and high blood sugar (2).

The objectives of this paper are: (1) to list
and describe the effects of physical activity
on physical and mental health and quality
of life; (2) to present and describe the
mechanisms of physical activity on mental
health in different age groups; (3) to
describe the role of physiotherapy and
physiotherapists in promoting physical
activity and preserving mental health; and
(4) to present the prevalence of physical
activity during the COVID-19 pandemic
and its consequences on physical and
mental health. This paper aims to provide a
comprehensive  overview of current

knowledge on the relationship between
physical activity and psychophysical
health, with an emphasis on practical
implications for promoting an active
lifestyle.

METHODS AND PARTICIPANTS
This review paper is based on the analysis
of existing research studies and relevant
literature, focusing on the impact of
physical activity on mental health and
general psychological well- being. Mental
health, which encompasses emotional,
psychological, and social well-being, is
crucial for all stages of life, from
childhood to adulthood. According to
estimates from the National Institute of
Mental Health (NIMH), in 2017,
approximately 11.2 million adults in the
U.S., or about 4.5% of adults, had serious
psychological disorders (3).

The methods used included the analysis of
existing epidemiological data, interviews
with participants, and longitudinal studies
that tracked the impact of physical activity
on psychological state over a period of at
least six months. Physical exercise is
increasingly used as a means to maintain
and strengthen mental health, with research
showing that aerobic activities of 20 to 40
minutes can cause transient improvements
in mood and reduced anxiety, with these
effects being most pronounced in
individuals with elevated levels of anxiety
(4).

Additionally, evidence from clinical
studies shows that the psychological
benefits of exercise are comparable to the
effects of standard forms of psychotherapy.
In healthy individuals, exercise can have a
preventive effect, while in individuals with
mild to moderate emotional disorders, it
can act as a therapeutic tool (5). However,
excessive reliance on exercise can cause
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mood disorders and worsen physical
health.

Statistical data show that the prevalence of
psychological problems varies worldwide.
In some countries, about 10-20% of
children and adolescents show signs of
psychological problems, while 7% require
psychological treatment (6). In the United
Kingdom, approximately one in four
people will experience at least one
diagnosed mental health disorder during
their lifetime

(7). Various theories explain the
psychological benefits of physical activity.
Physiological theories, such as
neurotransmitter theories involving
serotonin, dopamine, and endorphins, link
physical activity to improved mood (8).
Endorphins, known as  "happiness
hormones,” are released during exercise
and contribute to feelings of euphoria,
reducing symptoms of depression and
anxiety (9).

Psychological hypotheses further explain
the mechanisms behind the positive effects
of exercise. The distraction hypothesis
suggests that exercise helps people
eliminate negative thoughts and gain a
brighter outlook on life's challenges (10).
The mastery hypothesis assumes that
physical activity increases self-confidence
and a sense of achievement, while the
social interaction hypothesis emphasizes
the effect of socializing during exercise on
positive mood (11).

Further analyses have shown that physical
activity can improve the mood of
individuals suffering from depression. For
example, an aerobics program conducted
over several weeks resulted in a significant
reduction in depressive symptoms (12).
Additionally, oxygen-based exercises, such
as swimming, brisk walking, and cycling,
are recommended three to four times a

m

week for at least 45 minutes to achieve
optimal results (13).

The impact of physical activity on self-
esteem has also been documented. Self-
esteem, which represents a subjective
assessment of one's own worth, is a key
aspect of mental health (14). Individuals
with  higher self-esteem show more
positive attitudes toward themselves, while
those with lower self-esteem may develop
feelings of inferiority and discouragement.
Research has shown that physical activity
can improve self-esteem, increase self-
confidence, and reduce symptoms of mild
depression and anxiety (15).

RESULTS

The analysis of existing studies confirms
that physical activity has a positive impact
on mental health in different populations.
In children and adolescents, regular
physical activity is associated with a 30-
40% reduction in symptoms of anxiety and
depression, which is particularly important
given the rise in mental disorders in this
age group (30). Physical activity helps
develop social skills, reduces stress related
to school obligations, and improves self-
esteem (31). In adults, studies have shown
that weekly aerobic activity of 150 minutes
can reduce the risk of developing
depression by 26% (32).

Group sports activities have proven to be
particularly effective in improving mental
health. For example, participation in team
sports is associated with a 20% greater
improvement in the sense of belonging and
a reduction in feelings of loneliness
compared to individual activities (33).
Team sports provide opportunities for
social interaction, support, and a sense of
community, which is especially important
for individuals struggling with feelings of
isolation (34). These data highlight the
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importance of the social component in
physical activity programs.

The long-term effects of physical activity
on mental health have also been
demonstrated. Longitudinal studies that
followed participants for 5 years showed
that individuals who exercise regularly
have a 40% lower risk of developing
clinical depression compared to inactive
individuals (35). These results confirm that
physical activity is not only a short-term
solution but also a long-term strategy for
maintaining mental health. Regular activity
can also reduce the risk of cognitive
decline and dementia in older age (36).

DISCUSSION

The results of this review confirm the
significant impact of physical activity on
mental health, consistent with numerous
studies that have addressed this topic.
According to data from the World Health
Organization (WHO), regular physical
activity can reduce the risk of depression
by 20-30%, while in individuals who
already have symptoms of depression,
improvement can be achieved in 45-50%
of cases (16, 17). These data confirm that
physical activity is not only a preventive
measure but also an important therapeutic
tool in the treatment of mental disorders.
Physiological mechanisms, such as
increased production of endorphins,
serotonin, and dopamine, are key in
explaining the positive effects of exercise
on psychological state (18). Endorphins,
known as "happiness hormones,” reduce
the feeling of pain and increase the sense
of satisfaction, while serotonin and
dopamine play a key role in regulating
mood and motivation

(19). Research has shown that even short-
term moderate activity, such as 30 minutes
of brisk walking three times a week, can

significantly reduce symptoms of anxiety
and depression (20). In addition, regular
physical activity improves sleep quality,
which is also an important factor in
maintaining mental health (21).
Psychological aspects, such as increased
self-confidence and a sense of
achievement, also play an important role in
improving mental health (22, 23). Physical
activity helps build self-esteem through
achieving goals, whether it is weight loss,
improved fitness, or mastering new skills.
Additionally, group activities, such as team
sports or group training, provide
opportunities for social interaction, which
can reduce feelings of loneliness and
increase a sense of belonging (24).
However, it is important to note that
excessive physical activity can have
negative consequences. Exercise addiction,
which occurs in approximately 10% of
individuals who engage in intense sports,
can lead to worsening mental health and an
increased risk of injury

(25). Exercise addiction is often associated
with eating disorders, anxiety, and
depression, highlighting the need for a
balanced approach to physical activity
(26). Therefore, it is crucial to adapt the
intensity and type of activity to individual
needs and capabilities, with professional
guidance if necessary.

Studies in recent years further emphasize
the importance of tailored physical activity
programs for different age groups. For
example, a 2022 study showed that yoga
and mindfulness-based programs are
particularly effective in reducing stress and
anxiety in older adults, with improvement
in 65% of cases (27). Yoga, which
combines physical movements, breathing
exercises, and meditation, helps reduce
cortisol, the stress hormone, and improves
overall psychological well-being (28).
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These results highlight that personalized
approaches can be key to achieving
optimal results.

Additionally, the combination of physical
activity with other interventions, such as
cognitive- behavioral therapy (CBT), has
proven to be highly effective. A 2021
meta-analysis showed that such a
combination  reduces symptoms  of
depression by 60% compared to therapy
alone (29). CBT helps patients recognize
and change negative thought patterns,
while physical activity contributes to the
release of neurotransmitters that improve
mood. These findings confirm the
importance of an integrated approach to
treating mental disorders.

CONCLUSION

There is increasing evidence that physical
activity has a profound and positive impact
on mental health, particularly in reducing
symptoms of anxiety, stress, and
depression. Through physiological
mechanisms, such as increased production
of endorphins, serotonin, and dopamine,
and reduced inflammatory processes,
exercise not only improves mood but also
contributes to overall health. These
biochemical  processes, along  with
psychological effects such as increased
self-confidence and a sense  of
achievement, make physical activity a
powerful tool in combating mental
disorders. It is particularly important to
highlight the role of physical activity in
adolescence, a period when a decline in
physical activity often occurs, which can
lead to an increased risk of mental
problems. The World Health Organization
(WHO) recommendations of one hour of
moderate to vigorous activity daily for
adolescents are crucial for promoting
mental and physical well-being. Research
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also shows that regular physical activity
can offset a genetic predisposition to
depression, which is particularly important
for adults at high risk . Physical activity is
not only a preventive measure but also an
important  therapeutic  tool.  Aerobic
exercises and resistance training have been
shown to be effective in improving
cognitive function in older adults, reducing
symptoms of depression and anxiety, and
increasing quality of life. Additionally,
group activities, such as team sports or
dance therapy, provide additional benefits
through social interaction and a sense of
belonging, which is especially important
for individuals struggling with feelings of
loneliness. Physiotherapists play a key role
in promoting physical activity and mental
well-being. As experts in movement and
mobility, they can help individuals find
appropriate forms of activity tailored to
their needs and capabilities. In the era of
modern lifestyles, which often involve
prolonged sitting and reduced physical
activity, the role of physiotherapists
becomes increasingly important in the
prevention and treatment of both physical
and mental disorders. In conclusion,
physical activity represents a simple yet
highly effective way to improve mental
health and quality of life. Its effects range
from reducing symptoms of depression and
anxiety to improving cognitive function
and social connectedness. Integrating
physical activity into daily life, with the
support of professionals, can be key to
achieving long-term mental and physical
well-being.
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UTJECAJ TIELESNE AKTIVNOSTI NA
KVALITETU ZIVOTA | PSIHICKO ZDRAVLIE
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SAZETAK

U suvremenom drustvu, tjelesna aktivnost postaje sve vaznija ne samo za prevenciju fizickih
bolesti, ve¢ i za poboljSanje mentalnog zdravlja i ukupne kvalitete zivota. Cilj ovog rada bio
je istraziti ucinke tjelesne aktivnosti na psihofizicko zdravlje u razli¢itim zivotnim dobima te
istaknuti ulogu fizioterapije i1 fizioterapeuta u promicanju aktivnog nacina zivota. Tjelesna
aktivnost dokazano djeluje kao terapijsko sredstvo za brojne mentalne poremecaje,
ukljucujuéi anksioznost, depresiju, stres, psihoticne poremecaje 1 demenciju. Osim pozitivnog
utjecaja na neurotransmiterske sustave, vjezbanje povecava samopouzdanje, poboljSava

kognitivne funkcije i potice socijalizaciju.

Pandemija COVID-19 dodatno je istaknula vaznost tjelesne aktivnosti za odrZavanje
mentalnog zdravlja. Tijekom lockdowna, smanjenje fizicke aktivnosti dovelo je do porasta
simptoma anksioznosti i depresije u opéoj populaciji. Istrazivanja pokazuju da su osobe koje
su nastavile s redovitom tjelesnom aktivnoS¢u tijekom pandemije imale manje mentalnih
problema u usporedbi s onima koji su bili manje aktivni. Ovi nalazi potvrduju da tjelesna
aktivnost moze biti kljutna u smanjenju negativnih psiholoskih ucinaka izolacije 1

nesigurnosti.

Prema preporukama Svjetske zdravstvene organizacije (WHO), preporuca se najmanje 30
minuta umjerene aktivnosti dnevno ili 150 minuta tjedno. Redovita tjelesna aktivnost
smanjuje rizik od kardiovaskularnih bolesti, dijabetesa, osteoporoze, pretilosti i mentalnih
poremecaja, dok moze usporiti napredovanje postojecih bolesti. Pocetak tjelesne aktivnosti u

ranoj dobi klju€an je za razvoj pozitivnih navika koje traju cijeli Zivot.

Fizioterapeuti imaju klju¢nu ulogu u promicanju tjelesne aktivnosti, prilagodavaju¢i programe
pojedincima s obzirom na dob, zdravstveno stanje i ogranienja. U danasnje vrijeme,
dostupnost razli¢itih oblika aktivnosti omogucuje svakome da pronade onu koja najbolje

odgovara njegovim potrebama i preferencijama.

Kljuéne rije¢i: tjelesna aktivnost, mentalno zdravlje, depresija, COVID-19, fizioterapija.
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ABSTRACT

In vitro maturation (IVM) has emerged as a promising alternative to conventional in vitro
fertilization (I\VVF), particularly for patients with polycystic ovary syndrome (PCOS) and those
requiring fertility preservation, such as cancer patients. Unlike traditional IVF, IVM does not
rely on extensive ovarian stimulation, reducing the risk of ovarian hyperstimulation syndrome
(OHSS) and offering a more patient-friendly approach with fewer injections and procedures.
This narrative review evaluates recent advancements in 1IVM, focusing on various protocols,
including standard, biphasic, and hCG-primed VM, along with their respective advantages
and challenges. Additionally, the review discusses clinical applications, ethical
considerations, and economic aspects, highlighting IVM’s potential for improving patient
outcomes while minimizing treatment burdens. Despite ongoing challenges such as lower
maturation rates and variable success in poor responders, IVM has shown promising results
for specific patient populations, including those with oocyte maturation defects, resistant
ovary syndrome (ROS), and those at risk for OHSS. While clinical uptake remains limited,
future research aimed at improving protocols, enhancing oocyte recovery, and expanding
indications for IVM could further integrate this technique into assisted reproductive
technologies (ART), making it a vital tool for fertility preservation and ART optimization.
Keywords: In vitro maturation (IVM); Assisted reproductive technologies (ART); Oocyte
maturation; Polycystic ovary syndrome (PCOS); Fertility preservation
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INTRODUCTION

Assisted reproductive technologies (ARTS)
were initially developed to address
infertility and support family-building for
sub-fertile individuals. Since the birth of
Louise Brown in 1978, ARTSs have evolved
into a pivotal component of modern
medicine, extending beyond infertility
treatment to serve a broader population
than originally envisioned. Among these
advancements, oocyte in vitro maturation
(IVM) has emerged as a promising
alternative to conventional in vitro
fertilization (IVF). The first successful IVF
cycle was achieved in 1978 by Steptoe and
Edwards (1), while the first successful
IVM cycle was reported by Cha et al. in

1991 (2). Despite this later clinical
adoption, the concept of IVM was first
introduced by Edwards in 1965,
demonstrating the ability to mature
mammalian oocytes in vitro (3).

IVM is now precisely defined as the
induction of meiotic maturation from
prophase | to metaphase Il in vitro,
utilizing oocytes retrieved from small
antral follicles (2-10 mm) in unstimulated
or minimally stimulated ovaries (4). Unlike
conventional IVF, which relies on ovarian
hyperstimulation for oocyte retrieval from
large antral follicles, IVM utilizes
immature  oocytes  collected  from
unstimulated small antral follicles, as
illustrated in Figure 1.

Tradmonal IVF
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Figure 1. Oocyte Retrieval in IVM vs. Conventional IVF. (Adapted from 5)

IVM stands out from IVF due to its notable
advantages, including reduced or absent
gonadotropin stimulation, a lower risk of
ovarian hyperstimulation syndrome
(OHSS), and a more comfortable oocyte
retrieval process (6, 7). The typical IVM
cycle differs significantly from IVF, as it
involves  minimal  administration  of
follicle-stimulating hormone (FSH) or

human menopausal gonadotropin (hMG)
before oocyte retrieval and no ovulation
trigger with human chorionic gonadotropin
(hCG) (4). There are three major clinical
IVM protocols: standard VM, biphasic
IVM, and hCG-primed IVM (8).

Standard IVM involves a one-step
maturation process where germinal vesicle
(GV)-stage cumulus—oocyte complexes
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(COCs) develop to metaphase 11 (MIl) in
vitro, with or without prior FSH priming.
Biphasic IVM introduces an additional pre-
IVM culture phase, deliberately pausing
meiosis for approximately 24 hours before
exposure to meiosis-promoting conditions.
Examples include the SPOM- and CAPA-
IVM protocols, which require FSH
priming but exclude hCG priming to
maintain intact compact COCs. In hCG-
primed IVM, patients receive an hCG
bolus before oocyte retrieval, with or
without prior FSH priming. This results in
a subset (10-20%) of oocytes being MII at

retrieval, while others remain in various
stages of meiosis, necessitating differential
laboratory handling. Additionally, although
it is not regarded as a clinical IVM
procedure, post-IVF rescue IVM involves
the maturation of GV-stage oocytes
collected from stimulated IVF cycles after
ovulation triggering, typically with hCG.
These oocytes, often considered non-viable
and discarded in conventional practice, are
cultured in a denuded state from GV to
MIl.  Different IVM protocols are
illustrated in Figure 2.

IVF/ICSI

| + FSH B i J
A Standard IVM I . - 1 -
e patient work-up
OPU
vons . IVFACSI
! : 1 + FSH IQGV --------------- in’ug;
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C hCG-Primed IVM | il
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t
D Rescue-lVM l T WEAGS)
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Figure 2. Major IVM protocols. Adopted from (9)

This review provides a comprehensive
summary of the latest advancements,
existing challenges, and future perspectives
in oocyte in vitro maturation (IVM).
Particular focus is given to technical
aspects, clinical applications, ethical and
economic considerations, and barriers to its
widespread implementation in assisted

mno

reproductive  technologies (ART). By
evaluating the current literature, this
review aims to assess whether recent
advancements in  IVM  demonstrate
potential for optimizing outcomes. This
article follows the Narrative Review
reporting checklist.
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METHODS

This manuscript is a qualitative narrative
review conducted using PubMed as the
primary database for literature searches.
The search terms included: "oocyte in vitro
maturation (IVM)," "oocyte maturation,”
and "IVM and PCOS." The review focused
on studies published between 2014 and
2024, emphasizing advancements, clinical
applications, ethical considerations, and
economic aspects of IVM. Only studies

Table 1. Summary of Research Strategy

Date of search

Searches performed between December 15, 2024 and January 1, 2025

published in English were included.
Priority was given to peer-reviewed
articles, but relevant abstracts and case
reports meeting the search criteria were
also considered. Additionally, references
cited within the reviewed studies were
examined to broaden the scope of the
analysis. Table 1 provides a detailed
summary of the research strategy
employed for this review.

Database PubMed
Search Terms "oocyte in vitro maturation (IVM)," "oocyte maturation," "IVM and PCOS"
Timeframe Studies published between 2014 and 2024
Language English-only studies were included

Inclusion Criteria

Peer-reviewed articles, abstracts, and case reports related to IVM

Exclusion Criteria

Non-English studies and publications unrelated to advancements, clinical applications, ethical or
economic aspects of IVM

Focus Areas

Advancements in IVM, clinical applications, ethical considerations, economic aspects

Additional Sources

References cited in the reviewed studies were further explored

RESULTS

As with any emerging assisted
reproductive technology, an anticipated
barrier to clinical uptake of 1IVM will be
access to clinical and laboratory knowhow
of how to perform IVM. Consequently,
many clinical practitioners are unclear
about the current clinical status of VM
(9). A major gap for the field has been the
need for a consensus statement on the
clinical practice of IVM, something that in
many respects has been addressed by the
recent ASRM Committee Opinion on IVM
declaring IVM non-experimental (10). In
the last decade, IVM protocols have
improved, particularly  with the
development of biphasic IVM culture
accounting for better pregnancy and live
birth rates (11). Alternatives to IVF, such
as IVM, often receive limited attention in
clinical practice and research due to

insufficient evidence regarding their
efficacy in specific patient populations.
Notably, when IVF is performed during a
follow-up visit after an unstimulated 1VM
cycle, it can result in pregnancy outcomes
comparable to those of an initial IVF cycle
without negatively impacting subsequent
pregnancy outcomes (12). Mostinckx et all.
in their paper evaluate the size of the
efficiency gap between IVM and OS
followed by IVF in predicted hyper
responders, across a range of serum AMH
cut-off levels. They concluded that in sub
fertile women eligible for ART, IVM and
ovarian stimulation (OS) demonstrated
similar reproductive outcomes in those
with serum AMH levels >10 ng/ml (13).
With currently available VM systems,
clinical outcomes are lower than those
after conventional ovarian stimulation in
most women, but for some infertile women
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and after appropriate counselling, the
improved safety and a simplified clinical
approach will outweigh lower efficacy (9).

Major IVM Protocols: Advantages
and Disadvantages

In vitro maturation (IVM) of oocytes has
evolved into a viable assisted reproductive
technology (ART), offering an alternative
to conventional ovarian stimulation
methods. Various IVM protocols have
been developed, each with distinct
advantages and limitations. Based on the
literature review, the following section
provides a detailed overview of major IVM
protocols, focusing on their respective
benefits and drawbacks.

Standard IVM

The standard IVM protocol is one of the
most straightforward techniques for oocyte
maturation. A major advantage of this
approach is its use of a simple, one-step
culture system, which simplifies the
laboratory procedure (8, 18). Furthermore,
all oocytes begin the maturation process at
the same immature meiotic stage, ensuring
a uniform starting point for culture (14,
15). However, this approach is not without
its disadvantages. The most notable
limitation is the relatively low maturation
rate, with around 50% of oocytes reaching
the metaphase Il (MII) stage (15, 16, 17).
Additionally, this method yields modest
embryo numbers and live birth rates, which
can be a concern for patients seeking high
success rates in ART procedures (15, 16,
17).
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Biphasic IVM

Biphasic 1VVM represents a more advanced
technique, offering several improvements
over the standard IVM method. One of the
key advantages is the relatively higher MII
rates, approximately 70%, compared to the
standard approach (18). This increase in
maturation rates is accompanied by better
embryo yield and live birth outcomes,
making biphasic IVM a promising option
for ART (17, 18, 19). However, this
method does come with its drawbacks. The
additional day of culture required for
biphasic IVM leads to an increased
laboratory burden, potentially complicating
the clinical workflow (18). Furthermore,
this protocol has only recently been
introduced and is limited to a small number
of IVM laboratories, which restricts its
accessibility and widespread
implementation (19, 20).

hCG-Primed IVM

hCG-primed IVM involves the use of
human chorionic gonadotropin (hCG) to
stimulate oocyte maturation prior to
collection. This method is advantageous
due to its relatively high MII rates, also
around 70% (21). However, the hCG-
primed protocol presents a series of
challenges. One significant disadvantage is
that oocytes are retrieved at various
meiotic  stages, complicating  the
consistency of the maturation process (22).
Furthermore, this method imposes an
additional laboratory burden, as at least
two rounds of intracytoplasmic sperm
injection (ICSI) are required per oocyte
retrieval (OPU) (4). The IVM of germinal
vesicle breakdown (GVB) oocytes also
tends to be suboptimal, as the extent of
their meiotic progression at the start of
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culture cannot be precisely determined
(22). While this protocol offers relatively
high maturation rates, live birth rates
remain modest (15, 22). Additionally,
hCG-primed IVM is prohibitive for pre-
IVM culture approaches, limiting its
flexibility in certain ART protocols (23).

Rescue IVM

Approximately  15-30% of oocytes
retrieved after ovarian stimulation (OS) are
at the metaphase | (MI) or germinal vesicle
(GV) stage (30). Rescue IVM is often
employed in cases where germinal vesicle
(GV) oocytes are present in conventional
IVF patients, offering a potential means to
improve embryo yield and increase the
chances of transfer (24). A key advantage
of this approach is its ability to generate
additional embryos for transfer, potentially
benefiting patients with limited oocyte
availability. However, the rescue IVM
protocol has several significant
disadvantages. Oocytes in this cohort are
often associated with meiotic defects,
leading to lower-quality outcomes (25).
Moreover, IVM without the support of
cumulus cells, which is typical in rescue
IVM, results in poor oocyte quality and
diminished maturation potential (26, 27,
28). Concerns regarding the safety of
rescue IVM have also been raised, further
questioning its widespread use in clinical
practice (28, 29).

Why IVM and Who Is It For?

In vitro maturation (IVM) offers an
alternative ~ to  traditional  ovarian
stimulation  (0S), which involves
significant hormone use. One of the
primary advantages of IVM is its reduced
reliance on hormones, which has several

benefits for patients. These include
avoiding ovarian hyperstimulation
syndrome (OHSS) and other complications
related to OS, reducing the cost of
medications and care, and increasing
convenience due to fewer injections and
examinations (31, 32). Additionally, IVM
places less emotional burden on patients by
minimizing the number of invasive
procedures.

While IVM has largely been replaced by
IVF/ICSI antagonist cycles that use GnRH
agonists and a "freeze-all" strategy, it
continues to be a focus of research due to
its potential benefits and new indications,
such as fertility preservation (31). IVM
may also serve as a viable option for
women at risk for OHSS, including those
with polycystic ovary syndrome (PCOS) or
polycystic ovarian (PCO)-like ovaries.

Candidates for IVM

Women with PCOS, a common endocrine
condition affecting approximately 10% of
women, are among the most suitable
candidates for IVM. PCOS patients often
have high numbers of immature oocytes,
which compensates for IVM’s lower
efficiency compared to conventional OS
for IVF (33,34). Many women with PCOS
experience excessive responses to OS,
while others, particularly those with
hyperandrogenism or obesity, may have a
narrower window for optimal ovarian
response. For these women, IVM provides
a more controlled approach with reduced
monitoring and flexibility in scheduling
oocyte retrieval. After counselling, many
women with PCOS may choose IVM as a
less burdensome ART option.

Moreover, Anti-Millerian hormone
(AMH) levels, which correlate with the
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severity of PCOS, can help predict the
success of IVM. For instance, women with
the classical PCOS phenotype A,
characterized by PCO-like morphology,
ovulatory dysfunction, and
hyperandrogenism, exhibit the highest
AMH levels and are more likely to achieve
higher cumulative live birth rates (CLBR)
after IVM (35). However, future studies
are needed to compare the success rates of
IVM and conventional OS in PCOS
patients, particularly those with PCOS type
A.

IVM for Fertility Preservation
Fertility preservation (FP) is an essential
consideration for women who may face
fertility threats, such as those undergoing
cancer treatments. While conventional OS
is the most common approach for FP, it is
not feasible for prepubertal girls or women
with oestrogen receptor-positive cancers
due to the risks posed by hormone
treatments. In these cases, IVM, either by
collecting  oocytes via transvaginal
follicular aspiration or extracting them
from ovarian tissue, presents a potential
option. However, the lower meiotic and
developmental potential of IVM oocytes,
compared to those retrieved after
conventional OS, may impact live birth
rates in future use.

The feasibility of IVM for FP has been
demonstrated in various cancer patients.
Study with 248 breast cancer patients
undergoing IVM before neoadjuvant
chemotherapy found that VM resulted in
the cryopreservation of a mean of 6.4
mature oocytes per patient. IVM has also
been shown to be effective in emergency
settings for women diagnosed with
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hematologic diseases, where immediate
fertility preservation is necessary (36, 37).

IVM for Resistant Ovary Syndrome
Resistant ovary  syndrome  (ROS),
characterized by  hypergonadotropic
anovulation, is a rare condition that often
leads to infertility. For women with ROS,
IVM is currently the only viable alternative
to egg donation, with several live births
reported following this procedure (38, 39).
IVM for Poor Responders

Women who exhibit a poor response to
OS, particularly those of advanced
reproductive age or with low ovarian
reserve, face challenges in achieving
pregnancy. Although high doses of
gonadotropins have not been shown to
improve outcomes for poor responders,
IVM has been explored as an option.
However, IVM has limited success in poor
prognosis patients due to the unpredictable
retrieval of immature oocytes and the
lower maturation rates (around 50%)
associated with 1IVM (40). Consequently,
poor responders may not be ideal
candidates for IVM.

IVM for Women with Oocyte
Maturation Defects

Some infertile women experience oocyte
meiotic maturation defects, in which
immature oocytes are retrieved even after
conventional OS cycles. For these women,
IVM is currently one of the few available
treatment options. While some patients
show promising results, others have
genetic defects that may not respond to
IVM, leading to disappointing outcomes.
Future improvements in VM protocols,
such as the use of biphasic systems, may
offer hope for these patients, particularly in
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inducing meiosis in vitro during the
maturation phase (23).

DISCUSSION

In vitro maturation of oocytes (IVM) has
gained recognition as a valuable technique
for minimizing the risk of ovarian
hyperstimulation ~ syndrome  (OHSS),
especially in women with polycystic ovary
syndrome (PCOS) and those preserving
fertility prior to oncological treatments.
While challenges related to oocyte quality
remain, recent advancements have
enhanced pregnancy success rates as well
as neonatal and infant health outcomes
(42). IVM has become a promising method
for maturing immature oocytes, with
applications in IVF, PCOS treatment, and
fertility preservation for cancer patients.
Advances have improved pregnancy rates
and outcomes, yet its clinical adoption
remains  limited, prompting  further
research to optimize protocols and broaden
its use (42). This technique has been
applied beyond PCOS patients to include
fertility preservation in cases where
ovarian stimulation is contraindicated or
time-limited, as well as for poor
responders. Collectively, IVM seems a
viable option for some ART patients, with
specific indications, by reducing the
burden and risks of ovarian stimulation
(12).

This narrative review was based on a
qualitative synthesis of available literature
retrieved primarily through PubMed,
focusing on studies published in English
between 2014 and 2024. While this
approach enabled a focused evaluation of
current advancements in IVM, it is limited
by the exclusion of non-English studies
and potential publication bias inherent in

narrative  reviews.  Moreover, the
heterogeneity of included study designs
restricts the ability to generalize findings
or conduct meta-analytical comparisons.
Future research should aim to validate
emerging IVM protocols through large-
scale, multicentre clinical trials and
standardized outcome reporting. In
particular, investigations into embryo yield
optimization, improved oocyte recovery
methods, and integration of patient-
friendly clinical workflows will be
essential for establishing IVM as a
standard ART modality.

Additionally, the development of zero-
stimulation ~ ART  methods  could
revolutionize assisted reproduction by
minimizing or eliminating the need for
ovarian  stimulation.  As  research
progresses, IVM has the potential to
become an essential component of assisted
reproductive  technologies,  providing
accessible and less burdensome solutions
for patients seeking fertility treatments.
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SAZETAK

In vitro maturacija (IVM) pojavila se kao obecavajuca alternativa konvencionalnoj in vitro
oplodnji (IVF), narocito za pacijentice sa sindromom policisti¢nih jajnika (PCOS) i one koje
zahtevaju oCuvanje plodnosti, poput pacijenata sa rakom. Za razliku od tradicionalnog IVF-a,
IVM ne zavisi od intenzivne stimulacije jajnika, ¢ime se smanjuje rizik od sindroma
hiperstimulisanja jajnika (OHSS) i nudi pacijentima pristupacniji metod sa manjim brojem
injekcija i procedura. Ovaj narativni pregled procenjuje nedavne napretke u IVM-u,
fokusiraju¢i se na razliCite protokole, ukljucuju¢i standardni, bifazni i hCG-primed IVM,
zajedno sa njihovim prednostima i izazovima. Dodatno, pregled razmatra klini¢ku primjenu,
eticke aspekte 1 ekonomske faktore, naglaSavajuéi potencijal IVM-a za poboljsanje ishoda za
pacijenate uz minimiziranje optere¢enja lijeCenjem. Uprkos izazovima kao $to su nize stope
zrelosti jajnih celija i varijabilan uspijeh kod pacijentica sa smanjenim odgovorom na
stimulaciju, IVM je pokazao obecavajuce rezultate za specificne populacije pacijenata,
ukljucujuéi one sa defektima zrelosti jajnih celija, rezistentnim sindromom jajnika (ROS) i
one sa rizikom od OHSS-a. Iako je klini¢ka primjena jo$ uvek ograni¢ena, buduca istrazivanja
usmjerena na poboljSanje protokola, poboljSanje oporavka jajnih ¢éelija i proSirenje indikacija
za IVM mogli bi dodatno integrisati ovu tehniku u asistirane reproduktivne tehnologije

(ART), ¢ine¢i je kljuénim alatom za oCuvanje plodnosti i optimizaciju ART-a.

Kljuéne rije€i: in vitro zrijenje (IVM); asistirane reproduktivne tehnologije (ART); zrijenje

oocita; policisti¢ni jajnici (PCOS); ouvanje plodnosti.
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ABSTRACT

Introduction: Surgical manipulation of malignant tumors can lead to the detachment of cancer
cells and their dissemination into the surrounding interstitial fluid, vasculature, or along the
tract of biopsy needles, potentially resulting in implantation and secondary tumor growth, also
known as tumor seeding. Although squamous cell carcinoma (SCC) is among the most
prevalent malignancies of the head and neck region, reported cases of tumor seeding in SCC
of the larynx remain exceedingly rare. Nevertheless, this possibility should be continually
considered to mitigate adverse outcomes and further enhance the safety and effectiveness of
surgical interventions.

Case presentation: A 68-year-old male patient was diagnosed with squamous cell carcinoma
(SCC) of the left vocal cord and subsequently underwent left-sided cordectomy. Due to
positive surgical margins on histopathological examination, adjuvant radiotherapy was
administered, achieving clinical remission as confirmed by direct laryngoscopy and multislice
spiral computed tomography (MSCT) scans. However, three months post-radiotherapy, a
small tumor mass was clinically identified at the laryngofissure incision site and was
confirmed histologically as SCC. No intralaryngeal lesions or other locoregional pathology
were detected on further evaluation. The lesion was interpreted as postoperative tumor
seeding and was surgically excised, with no evidence of recurrence during one year of follow-
up.

Conclusion: Laryngeal squamous cell carcinoma possesses the potential for postoperative
seeding, underscoring the importance of adhering to fundamental oncologic surgical
principles. Additionally, the role of prophylactic measures against tumor seeding, and the
exploration of the tumor microenvironment that facilitates such dissemination, merit further
investigation.

Keywords: squamous cell carcinoma of head and neck; neoplasm seeding; laryngectomy;
recurrence; radiotherapy
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INTRODUCTION

Fine-needle  aspiration, biopsy, and
surgical excision remain indispensable
tools for the diagnosis, treatment planning,
and management of solid tumors, aimed at
either curative intent or life-prolongation.
Despite  their  therapeutic  benefits,
increasing clinical and experimental
evidence suggests that surgical trauma
associated with these procedures can
provoke local and systemic responses that
potentially enhance tumor progression and
metastasis (1-5).

These interventions may facilitate tumor
cell release and dissemination into the
circulation or adjacent healthy tissues.
Altered immune responses and reparative
mechanisms can then promote malignant
behavior, survival, and extravasation of
circulating tumor cells (6, 7). Curran et al.
even demonstrated the presence of SCC
cells in surgical glove rinses and
instrument washings, prompting
recommendations to replace gloves and
instruments after tumor excision as part of
standard oncologic surgical protocols (8).
Although such adverse outcomes might
contribute to tumor progression and
dissemination, they are exceptionally rare
and should not deter surgical intervention,
which remains a cornerstone of curative
treatment.  Nevertheless, these  risks
warrant attention to further optimize
patient safety.

Laryngeal squamous cell carcinoma
(LSCC) is one of the most common
cancers of the head and neck, with an
incidence of 2.76 cases per 100,000
population annually, a prevalence of 14.33
cases per 100,000, and a mortality rate of
1.66 per 100,000 (9, 10). For 2024,
approximately 12,650 new cases and 3,880
related deaths are projected (11).

The most significant prognostic factors in
LSCC are metastasis and locoregional
recurrence. Metastatic spread
predominantly  involves  locoregional
lymphatics, accounting for the majority of
recurrences. Distant  metastases via
hematogenous routes, mainly to the lungs,
bones, and liver, are less frequent and
typically occur within two years of
diagnosis. Locoregional recurrences are
usually observed within the first year (12-
14). Seeding of LSCC remains exceedingly
rare, with only six cases reported in the
PubMed database. Two of these involved
gastrointestinal tract seeding, another two
involved tracheal seeding, and merely two
cases involved subcutaneous dissemination
(12, 15). Therefore, we present an
additional rare case of glottic LSCC with
subcutaneous tumor seeding.

The aim of this article is to present a rare
case of postoperative subcutaneous seeding
of laryngeal squamous cell carcinoma
following cordectomy and to highlight the
clinical implications of this phenomenon.

CASE PRESENTATION

A 68-year-old man presented with a
suspicious lesion and was diagnosed with
squamous cell carcinoma of the left vocal
cord (TINOMO). He underwent left-sided
cordectomy in July 2023 following
preliminary tracheotomy. Histopathology
revealed a positive surgical margin.
Postoperative MSCT of the larynx showed
no residual disease or  cervical
lymphadenopathy (Figure 1).
Consequently, adjuvant radiotherapy was
administered using a standard conformal
technique (3D-CRT/IMRT) with
conventional fractionation (2 Gy per
fraction, five days per week), delivering a
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total dose of 63 Gy to the laryngeal region
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Figure 1. MSCT imaging of the larynx after left-sided cordectomy
(showing postoperative scar tissue without visible signs of tumor)

In January 2024, during routine follow-up,
a small nodular skin lesion was identified
at the laryngofissure incision site, initially
presumed to be a pyogenic granuloma.
Ongoing monitoring revealed progressive
changes, prompting  biopsy,  which
confirmed SCC. Imaging with MSCT
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revealed a lobulated mass measuring 30 x
20 mm, located ventrally and
subcutaneously, extending to the dermis,
without evidence of thyroid cartilage
invasion or cervical lymphadenopathy. No
residual or recurrent disease was observed
at the vocal cords (Figures 2 and 3).
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Figure 2. MSCT imaging of the larynx after left-sided cordectomy and postoperative
radiotherapy. The recurrent tumor is visible (arrow), with surface ulceration, consistent with
tumor seeding.

reriAneT

Figure 3. MSCT imaging of the recurrent tumor (arrow),
showing intact thyroid cartilage and a normal intralaryngeal finding.
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Surgical resection was indicated, and the complete tumor excision (Figure 4).

Figure 4. Intraoperative view of the recurrent tumor, showing the entire lesion with marked
skin incision margins and tracheal transection in preparation for total laryngectomy
(centrally ulcerated recurrent tumor)

Intraoperatively, no evidence of tumor was excision of SCC, with intact laryngeal
found at the original vocal cord site, where cartilages and no neoplastic changes in the
postoperative scarring and intact mucosal previously treated vocal cord area.

healing were observed (Figure 5).
Histopathology  confirmed  complete
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Figure 5. Intralaryngeal view of the larynx foli

owing total laryngectomy and removal of the

recurrent tumor (arrow indicating the site of the previous cordectomy with intact
epithelialization and postoperative scarring, without evidence of residual tumor)

Written informed consent was obtained
from the patient for publication of this case
report and accompanying images. The
patient reviewed the report prior to
submission.

DISCUSSION

For most solid tumors, complete surgical
resection remains the cornerstone of
treatment. However, even extensive
resections may occasionally result in local
dissemination of tumor cells, which under
certain circumstances can evolve into
clinically apparent tumors. Laryngeal
squamous cell carcinoma most frequently
spreads to regional lymph nodes, while

distant metastases are less common and
subcutaneous seeding is exceptionally rare.
To date, only a handful of cases of
postoperative seeding in LSCC have been
reported. Jiang et al. described a case of
subcutaneous implantation occurring along
the surgical tract, highlighting the potential
for tumor cell displacement during surgery
despite the absence of recurrence at the
primary tumor site (12). Similarly, case
reports of unusual dissemination patterns
emphasize the need for strict adherence to
oncologic  surgical  principles  and
consideration of prophylactic measures (1).
Positive surgical margins are among the
most important predictors of recurrence in
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early glottic carcinoma. Ansarin et al.
demonstrated that patients with positive
margins after transoral laser microsurgery
had significantly worse local control rates,
underscoring the importance of complete
resection (16). Moreover, studies have
shown  that  anterior = commissure
involvement and deeper cordectomy types
are associated with higher recurrence risks
7).

Adjuvant radiotherapy is often indicated
when high-risk pathological features are
present, such as positive or close margins.
Conventional conformal RT or intensity-
modulated RT, typically delivered with
daily fractions of 2 Gy to a total dose of
60-66 Gy, has been shown to improve
local control in selected cases (18).
Nevertheless, its efficacy in preventing
rare events such as postoperative seeding
remains uncertain.

In our case, the development of a
subcutaneous recurrence several months
after surgery and shortly after adjuvant RT
suggests that mechanical dissemination of
tumor cells during cordectomy was the
most  plausible  explanation.  This
emphasizes the need for meticulous
surgical technique, careful intraoperative
handling, and ongoing postoperative
surveillance, even when adjuvant treatment
is administered.

CONCLUSION

This case reinforces the need for strict
adherence to oncologic surgical principles
and raises questions about the efficacy of
postoperative radiotherapy in preventing
tumor  seeding,  particularly  when
administered several months after surgery.
Future studies should explore effective
prophylactic strategies and the role of the
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tumor microenvironment in facilitating
dissemination.
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POSTOPERATIVNO SIJANJE KARCINOMA PLOCASTIH
STANICA GRKLJANA: PRIKAZ SLUCAJA
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SAZETAK

Uvod: KirurSka manipulacija malignim tumorima moze dovesti do odvajanja tumorskih
stanica 1 njihove diseminacije u okolnu intersticijsku tekucéinu, krvne i limfne zile ili duz
kanala biopsijskih igala, §to potencijalno moze rezultirati implantacijom i sekundarnim rastom
tumora, poznatim kao sijanje tumora. lako je karcinom plocastih stanica (KPS) jedan od
naj¢escih malignoma u podrudju glave i vrata, prijavljeni slucajevi sijanja KPS-a grkljana
iznimno su rijetki. Ipak, ovu moguénost potrebno je uzimati u obzir radi smanjenja
nepovoljnih ishoda i dodatnog povecéanja sigurnosti i u¢inkovitosti kirurskih zahvata.

Prikaz sluc¢aja: Muskarac u dobi od 68 godina dijagnosticiran je s karcinomom plocastih
stanica lijeve glasnice te je podvrgnut kordektomiji. Zbog pozitivnih kirurSkih rubova na
histopatoloskoj analizi, provedena je adjuvantna radioterapija, kojom je postignuta klinicka
remisija potvrdena direktnom laringoskopijom i MSCT-om. Medutim, tri mjeseca nakon
radioterapije na mjestu incizije laringofisure klinicki je uocena manja tumorska masa,
histoloSki potvrdena kao KPS. Daljnjom obradom nisu otkrivene intralaringealne lezije niti
druga lokoregionalna patologija. Lezija je interpretirana kao postoperativno sijanje tumora te
je kirurski odstranjena, pri ¢emu u jednogodiS$njem pracenju nije bilo znakova recidiva.
Zakljucak: Karcinom ploc¢astih stanica grkljana moze imati potencijal za postoperativno
sijanje, Sto naglaSava vaZnost pridrZzavanja osnovnih onkoloskih kirur§kih principa. Takoder,
uloga profilakti¢kih mjera protiv sijanja tumora i istraZivanje tumorskog mikrookolisa koji
pogoduje takvoj diseminaciji zasluZzuju daljnja istrazivanja.

Kljucne rije¢i: karcinom plocastih stanica glave i vrata; sijanje tumora; laringektomija;

recidiv; radioterapija
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