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ORIGINAL STUDIES

ORIGINALNI NAUCNI RADOVI
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LIFE QUALITY OF PATIENTSWITH RHEUMATOID ARTHRITISTREATED
WITH BIOTHERAPY

KVALITET ZIVOTA PACIJENATA SA REUMATOIDNIM ARTRITISOM LECENIH
BIOLOSKOM TERAPILJOM

Jelena OBRADOVIC GAJICY, Ksenija BOSKOVIC2,
Jelena ZVEKIC SVORCAN!? and Nataga IGIC!

Summary

Introduction. Rheumatoid arthritis is a chronic disease that causes
joint damage and loss of function, thus impairing quality of life.
Administration of biological drugs can change the course of the
disease and improve life quality and functional capacity of patients.
The objective of the study is to examine the quality of life in patients
with rheumatoid arthritis treated with biological therapy. M aterial
and Methods. The prospective cross-sectional study followed 56
patients of both sexes treated with biological drugs at the Special
Hospital for Rheumatic Diseases, Novi Sad. The data were col-
lected using a standardized questionnaire for monitoring the qual-
ity of life (Health Assessment Questionnaire-disability index) and
a general questionnaire, containing socio-demographic data, disease
and therapy data. Computer program Statistical Package for the
Social Sciences version 24 was used for data processing. Results.
The results of the assessment of the life quality of patients with
rheumatoid arthritis undergoing biological therapy showed that the
values of the Health Assessment Questionnaire-disability index
range from Min=0.00 to Max=2.25, with the mean M=0.76. Ob-
served by category, 39.3% of participants are in remission, while the
rest (60.7%) have low disease activity. The Health Assessment
Questionnaire-disability index has a statistically significant correla-
tion with the place of residence (p<0.05), as well as with the duration
of morning stiffness (p<0.01). The Health Assessment Question-
naire-disability index has no statistically significant correlation with
other general data, disease and therapy data. Conclusion. Applica
tion of biotherapy on patients with rheumatoid arthritis leads to low
disease activity and remission, which results in good quality of life.
Key words: Quality of Life; Arthritis, Rheumatoid; Biological
Therapy; Surveys and Questionnaires; Disability Evaluation

I ntroduction

Rheumatoid arthritis (RA) is a symmetrical pol-
yarticular arthritis primarily affecting the small
joints of hands and feet [1]. Inadequately treated, it

SaZetak

Uvod. Reumatoidni artritis je hroni¢na bolest koja uzrokuje oste-
¢enje zglobova i gubitak njihove funkcije, ¢ime se narusava kvali-
tet Zivota. Primena bioloskih lekova moze menjati tok bolesti i
popraviti kako kvalitet Zivota, tako i funkcionalnu sposobnost obo-
lelih. Cilj ovog istrazivanja je ispitivanje kvaliteta Zivota pacijenata
sa reumatoidnim artritisom le¢enih bioloskom terapijom. M ateri-
jal i metode. Prospektivnom studijom preseka obuvaceno je 56
pacijenata oba pola, koji se leCe bioloskim lekovima u Specijalnoj
bolnici za reumatske bolesti u Novom Sadu. Podaci su prikupljeni
koris¢enjem standardizovanog upitnika za pracenje kvaliteta zivo-
ta (Health Assessment Quiestionnaire-disability index) i opsteg
upitnika koji sadrzi sociodemografske podatke, podatke o bolesti i
terapiji. Za obradu podataka koriS¢en je kompjuterski program Sta-
tistical Package for the Social Sciences verzija 24. Rezultati. Re-
zultati merenja kvaliteta zivota pacijenata sa reumatoidnim artriti-
som lecenih bioloskom terapijom pokazali su da se vrednosti He-
alth Assessment Quiestionnaire-disability index-a krecu se od min
= 0,00 do max = 2,25, dok prose¢na vrednost iznosi m = 0,76. Po-
smatrano po kategorijama, u remisiji je 39,3% ispitanika, dok osta-
1i (60,7%) imaju nisku aktivnost bolesti. Health Assessment Quie-
stionnaire-disability index je u statisticki znacajnoj vezi sa mestom
stanovanja (p <0,05), kao i sa duzinom trajanja jutarnje ukocenosti
(p <0,01). Sa ostalim opstim podacima, podacima o bolesti i tera-
piji Health Assessment Quiestionnaire-disability index nije u stati-
sticki znacajnoj vezi. Zaklju¢ak. Primena bioloske terapije kod
pacijenata sa reumatoidnim artritisom dovodi do niske aktivnosti
bolesti i remisije, $to daje dobar kvalitet zivota.

Kljuéne rec¢i: kvalitet zivota; reumatoidni artritis; bioloska
terapija; ankete i upitnici; procena onesposobljenosti

leads to irreversible joint deformities and consequent
disability as well as premature mortality [2].
Treatment is carried out by non-pharmacological
and pharmacological methods. Non-pharmacological
and pharmacological treatment methods have a syn-

21000 Novi Sad, Hajduk Veljkova 3, E-mail: jelena.ob@yahoo.com, ksenija.boskovic@mf.uns.ac.rs
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Abbreviations

RA — rheumatoid arthritis

DMARD - disease modifying anti-rheumatic drugs
bDMARD - biological disease modifying anti-rheumatic drugs
cDMARD - conventional disease modifying anti-rheumatic drugs
HAQ-DI —Health Assessment Questionnaire-disability index
RF — rheumatoid factor

ergigtic effect in RA treatment, aswell asin maintain-
ing joint mobility and delaying the progression of the
disease [3]. Pharmacological therapy involves the use
of different drug groups, which include disease mod-
ifying anti-theumatic drugs (DMARDs), as well as
symptomatic therapy using non-steroidal anti-inflam-
matory drugs and glucocorticoids [4]. DMARDs rep-
resent the most important measure in successful RA
treatment. DMARDs can be divided into conven-
tional (¢(DMARDs) and biological (bDMARDs).
Methotrexate stands out among cDMARDs as the
gold standard in RA therapy. Biologicad DMARDsis
a group of drugs that target specific molecules or mo-
lecular pathways involved in the inflammatory proc-
esses in RA [5]. These drugs have played a significant
role in improving clinical symptoms and life quality
of patients [6]. They have been in use in Serbia since
2006 and have significantly improved the treatment
of patients with RA [7]. The Special Hospital for
Rheumatic Diseases in Novi Sad has used biological
drugs since 2007. According to the 2019 recommen-
dations of the European Alliance of Associations for
Rheumatology (EULAR), treatment of RA patients
should begin immediately upon the diagnosis. Treat-
ment should be goal-oriented, i.e., aiming at remission
or low disease activity in each patient [8].

According to the World Health Organization
(WHO), the quality of life is defined as “an individu-
a’s perception of their pogtion in life in the context
of the culture and value system in which they live and
in relation to their goals, expectations, standards and
concerns” [9]. Self-assessment of the quality of life
can be obtained in a systematic way through inter-
views, as well as qualitative assessments and question-
naires [10]. Fries et al. developed the Health Assess-
ment Questionnaire-disability index - HAQ-DI [11,
12]. This is a self-assessment questionnaire and is the
most frequently used questionnaire for assessing qual-
ity of life and physical function of patients with rheu-
matic diseases [10]. Quality of life in patients with RA
is affected by the degree of disease activity and func-
tional ability, which depends on the effectiveness of
the applied therapy [13].

The aim of our study is to examine the quality of
life in patients with rheumatoid arthritis treated
with biological therapy.

Material and Methods

The study was conducted as a prospective cross-
sectional study at the day hospital of the Special Hos-
pital for Rheumatic Diseases in Novi Sad. The sample
included 56 patients of both sexes who were diag-
nosed with RA and treated with biological therapy.

The participants were chosen by a random selection
method. All participants included in the study were
assessed according to the biotherapy inclusion criteria
by the Drug Use in the Treatment of Insured Persons
Approval Committee of the Health Insurance Fund
of the Republic of Serbia. The study was approved by
the Ethics Committee of the Special Hospital for
Rheumatic Diseases in Novi Sad (14/32-6/1-22).

Data were collected using a standardized ques-
tionnaire for monitoring the quality of life (HAQ-DI)
of the RA patients included in the study. The ques-
tionnaire includes questions about independence in
dressing, maintaining persona hygiene, rising, eat-
ing, ability to reach or lift objects, and other daily
activities. The value of the questionnaire ranges from
0 to 3, where 0 indicates that the patient has no lim-
itations in daily functioning, while 3 indicates com-
plete disability. The participants also filled out a
general questionnaire made by the researcher, which
contains socio-demographic data (age, sex, place of
residence, work status) and seven questions that in-
clude information on the diagnosis and therapy.

The study examined whether the HAQ-DI has a
gatidically sgnificant correation with the participants
generd data, disease data, aswe | asthergpy data.

The results obtained from the research were sta-
tistically processed with an adequate selection of
statistical methods, depending on the type and dis-
tribution of data, in order to ensure an optimal
model for observing dependencies and differences
between the analysed data obtained in the study.
Some of the measures of the used descriptive sta-
tistics were the arithmetic mean, with the corre-
sponding standard deviation, the minimum and
maximum. Both frequencies and percentages were
used. Differences between groups were determined
with use of the y>-test. Statistical significance is
defined at the null hypothesis probability level of p
<0.05. Statistical processing and analysis were done
in the computer program Statistical Package for the
Social Sciences ver. 24.

Results

56 patients with rheumatoid arthritis treated with
biological therapy participated in the study. The aver-
age age of the participants is 56 years. The sample
comprised of 26.8% male and 73.2% female patients.
The majority (64.3%) live in urban and 25% live in
rural areas. The majority of the participants (73.2%)
live with their families, 17.9% are single, while 8.9%
of the participants live in multigenerational house-
holds. 48.2% of the participants are employed, 16.1%
are unemployed, and 35.7% are retired. Up to 5 years
have passed since the diagnosis of RA in 7.1% of
patients, the duration of RA from 6 to 10 years is
present in 46.4% of patients, while 46.4% of the ex-
amined patients have suffered from RA for more than
10 years. Positive theumatoid factor (RF) was record-
ed 1n 92.9% of patients, and negative in 7.1%. Positive
anti-CCP antibody was recorded in 26.8% of the par-
ticipants, and negative in 73.2%. 28.6% of the patients
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do not experience morning stiffness, 66.1% experi-
ence stiffness for 2 hours after rising, whereas 5.4%
experience stiffness for more than 2 hours after rising.
35.7% of the participants have had current therapy for
under a year. 23.2% of the participants have had cur-
rent therapy for 1-3 years, 7.1% for 3-5 years, where-
as 33.9% of the participants have received current
therapy for more than 5 years. Of the total number of
the participants, 91.9% are on methotrexate, while the
other 8.1% are on hydroxychloroquine. Glucocorti-
coids are taken by 14.3% of the participants, 7.1% are
occasionally on glucocorticoids, while 78.6% of the
patients have never taken corticosteroids.

The HAQ-DI values range from Min=0.00 to
Max=2.25, with the mean M=0.76. Observed by cat-
egory, 39.3% of the participants are in remission, while
the rest (60.7%) have low disease activity (Graph 1).

The HAQ-DI has a statistically significant correla-
tion with the place of residence (p<0.05). The highest
percentage of the participants from urban areas is in
remission (86.4%), whereas the percentage of the par-
ticipants from rural areas is significantly lower (13.6%).
Low disease activity is found in 50.0% from urban
areas, 32.4% from rural areas and 17.6% from the sub-
urbs. The HAQ-DI does not have a statistically sig-
nificant correlaion with other disease data (Table 1%

The duration of morning stiffness has a statisti-
cally significant correlation with the HAQ-DI
(p<0.01). Of the total number of participants in re-
mission, about a half (54.5%) do not have morning
stiffness, while most of those with low disease ac-
tivity (79.4%) have stiffness that lasts for 2 hours.
The HAQ-DI does not have a statistically signifi-
cant correlation with other disease data.

Table 1. General data on participants and HAQ-DI
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Mean/Aritmeticka sredina
M=0,76

Graph 1. HAQ-DI in patients with theumatoid arthritis
treated with biological therapy

Grafikon 1. Health Assessment Questionnaire-disability
index kod pacijenata sa reumatoidnim artritisom lecenih
bioloskom terapijom

The therapy data do not have statistically sig-
nificant correlation with the HAQ-DI. The statisti-
cal significance of the y*-test is above the threshold
of 0.05 (Table 2).

Discussion

The majority of the participants in our study were
female (73.2%), which 1s expected as RA is the most
common disease in women,; three times more common
than in men [14]. The average age of the participants
was 56, which corresponds to the period of onset of the
disease, between the ages of 35 and 50 [14]. The ob-
tained data showing that 46.4% of patients have suf-
fered from RA for 6-10 years and the same percentage

Tabela 1. Opsti podaci o ispitanicima i Health Assessment Questionnaire-disability index

HAQ-DI plp
Remission  Low disease activity — Total
Remisija  Niska aktivnost bolesti Ukupno
F % f % f %
?V“agﬁ age 56 22 100% 34 100% 56 100%
rosecna starost
Sex Male/Muski 6 27.3% 9 26.5% 15 26.8% 0.947
Pol Female/Zenski 16 72.7% 25 73.5% 41 73.2%
Total/Ukupno 22 100% 34 100% 56 100%
: Urban/Grad 19  86.4% 17 50% 36 64.3% 0.014
Place of residence
Mesto stanovanja Rurgl/Selo ' 3 13.6% 11 32.4% 14 25%
Suburban/Prigradsko naselje 0 0% 6 17.6% 6 10.7%
Total/Ukupno 22 100% 34 100% 56 100%
Family (spouse and children) 17 2730, 94 70.6% 41 732% 0.150
Porodicom (suprug/a i deca)
L live with Multigenerational household
Jivim sa U siroj zajednici 0 0% 5 14.7% 5 8.9%
Alone/Sam/sama 5 227% 5 14.7% 10 17.9%
Total/Ukupno 22 100% 34 100% 56 100%
Yes/Da 11 50% 16 47.1% 27 48.2% 0.870
Employment No/Ne 4  182% 5 14.7% 9 16.1%
Radni odnos Retired/Penzioner/ka 7  31.8% 13 38.2% 20 357%
Total/Ukupno 22 100% 34 100% 56 100%
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Table 2. Disease and therapy data and HAQ-DI
Tabela 2. Podaci o bolesti i terapiji i Health Assessment Questionnaire-disability index

HAQ-DI
Remisson  Low disease activity Total plp
Remisija  Niska aktivnost bolesti  Ukupno
f % f % f %
1-5 years/I-5 godina 0 0% 4 11.8% 4 71% 0.211

47.1% 26 46.4%
41.2% 26 46.4%

6-10 years/6-10 godina 10 45.5% 16
+10 years/+10 godina 12 54.5% 14

Duration of RA disease
Duzina trajanja bolesti RA

Total/Ukupno 2 100% 34 100% 56 100%

RE+ 21 955% 31 912% 52 92.9% 0.544
RF RF- 1 45% 3 8.8% 4 71%
Total/Ukupno 2 100% 34 100% 56 100%

Anti-CCP antibody+ o 550, g 26.5% 15 26.8% 0.947

Anti-CCP antitela+

Anti-CCP antibody—
anti-CCP antitela— 16 72.7% 25

Total/Ukupno 22 100% 34
Not present/Nema 12 54.5% 4

Anti-CCP antibody

Anti-CCP antitela 73.5% 41 73.2%

100% 56 100%
11.8% 16 28.6% 0.002

How long does morning

stiffness last? Up to 2h/Do 2 h 10 455% 27 794% 37 66.1%
Koliko dugo traje jutarnja +2h/+2 h 0 0% 3 8.8% 3 54%
ukocenost zglobova? Total/Ukupno 22 100% 34 100% 56 100%

- <l year/<I godine 5 227% 15 441% 20 357% 0.244
g"hengvas the current %{g’loglcal 13 years/I-3 godina 6 273% 7 20.6% 13 23.2%
Ig;jatjeezavgzlégg‘;a‘;;inja 3.5 years/3-5 godina 3 13.6% 1 29% 4 71%
terapija bioloskim lekom? +5yearsi+5 godina 8 36.4% 11 324% 19 33.9%
Total /Ukupno 22 100% 34 100% 56 100%

Methotrexate/Metotreksat 11 84.6% 23 95.8% 34 91.9% 0.233
Therapy Suﬁ’;za;?;}i}r;/itﬁ’aﬁfgm 0 0% 0 0% 0 0%
Terapija Hidroksihlorohin 2 15.4% 1 4.2% 3 8.1%
Total/Ukupno 13 100% 24 100% 37 100%

Yes/Da 2 91% 6 17.6% 8 14.3% 0.137
Glucocorticoids No/Ne 20 90.9% 24 70.6% 44 78.6%
Glukokortikoidi Occasionally/Povremeno 0 0% 4 11.8% 4 71%

Total /Ukupno

22 100% 34 100% 56 100%

for more than 10 years speak in favour of the fact that
the participants agefitsinto the most common period
of the disease onset. These results are similar to the
results of the study by Al-Jabi et al. who investigated
theimpact of socio-demographic characterigticsof RA
patients on functional disability and quality of life. The
study included 300 RA patients, most of whom were
female (76.3%) with an average duration of the disease
of 6 years [15]. Similarly, in their study, Direskeneli et
al. looked into the quality of life, disease activity and
whether there is a preference for administration routes
by doctors and RA patients. Their study included a
larger number of women (76%), with an average age
of 50 [16]. In their study, Tipsing et al. looked into the
influence of general data — age, sex, comorbidities, as
well as data related to RA, including disease duration,
treatment methods and lab results with the level of dis-
ease activity. The average age in that study was 52.33,
while RA duration was 7.65 years [17].

The study results show that 35.7% of participants
have been on current therapy for less than a year and
33.9% of participants have been receiving current
therapy for more than five years. For most partici-
pants, this was the first therapy with a biological drug
(76.8%). A study conducted in the territory of Vojvo-
dina in 2018 showed that the average elapsed time
from the RA diagnosis to the application of biothera-
py in participants who received Etanercept was
6.12+5.62 years, while it was 7.54+7.15 years in pa-
tients who received Adalimumab, which indicated the
necessity of increasing the availability of treatment
with biotherapy in order to prevent the development
of deformities and contractures and preserve the func-
tional status and work ability of the patients [18]. The
average duration of the disease before the commence-
ment of biotherapy is not surprising because the of-
ficial application of biotherapy for RA treatment in
Serbia began in 2006, and in the Special Hospital for
Rheumatic Diseases in Novi Sad in 2007 [7]. A ten-
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year French study showed that although access to
biological drugs in France was available, less than
one-tﬁi rd of patients with early RA detection started
treatment with biological drugs during the ten-year
research [19]. Machado-Alba et al. collected informa-
tion on the time from the initiation of conventional
treatment in RA patients to the initiation of biological
therapy. After 5 years of cDMARD therapy, 6% of
RA patients started bDMARD therapy [20].

Analysing the impact of biological therapy on the
quality of life and functional status of RA patients
measured by the HAQ-DI questionnaire, it was found
that patients treated with biological drugs were in re-
mission (39.3%) or had low disease activity (60.7%),
which is consistent with the results of other studies.
Direskeneli et al. proved in their study that R A patients
who are on biological therapy have better disease con-
trol and health status compared to patients who met
the requirements for biotherapy but did not receive it
[16]. In their study, Azevedo et al. followed 30 patients
diagnosed with RA before and after the introduction
of the first biological drug over the period of 6 months.
Their study showed that there was a significant im-
provement in quality of life and functional status in
just 3 months of biological drug administration [10].
In their study, Boyadzieva et al. followed 124 patients
who were transferred from cDMARDs to bDMARDs
for 1 year and assessed the quality of life using a ques-
tionnaire. The assessment was carried out at the begin-
ning of therapy, 6 months and 1 year after the therapy.
Their study confirmed that the quality of life rapidly
improved after the introduction of biological therapy
[21]. Boyadzhieva et al. did a similar study in 2022. In
the prospective study, they concluded with use of the
HAQ-DI and the 36-item short form health survey
questionnaires that the application of biological ther-
apy in RA patients led to improvement in the quality
of life and functional capacity of RA patients. Inten-
sity of RA activity and pain sensation were lower
among the patients treated with cOMARDs and
bDMARDs compared to the patients treated only with
cDMARD:s [22]. Bogojevi¢ et al. looked at whether
there were any differences between the impact of bio-
logical therapy and conventional treatment on produc-
tivity and quality of life in patients suffering from RA.
The HAQ-DI showed that the level of difficulty in
daily functioning was higher with patients treated with
cDMARDs compared to the ones treated with bio-
logical drugs. They also obtained results that health
status, emotional status and quality of life are better
in patients treated with biological therapy [23].

The results in our study showed that the HAQ-DI
hasastatisticallﬁsignificant correation with the place
of residence. The largest percentage of participants
from urban areas (86.4%) is in remission as compared

to asgnificantly smaller percentage of participants
from rural areas (13.6%). Pinarosa et al. studied wheth-
er there was any difference in the distribution of RA
disease and lack of health services in rural areas com-
pared to urban areas. They came to the conclusion that
the prevalence of RA is not increased in rural areas but
that it is more difficult to provide adequate access to
health services in such an environment. The problem
occurs due to untimely visit to the doctor after the on-
set of symptoms, leading to late diagnoss, aswell as
due to frequent discontinuity in disease and therapy
monitoring [24]. In their study, Hollick et al. showed
that there are greater functional disability and disease
activity in patients living in rural areas [25]. Study
conducted in Taiwan showed that lower socioeconom-
ic status or living in a rural area may be a risk factor
for the development of RA and that it also may influ-
ence disease activity [26]. Movahedi et al. obtained
results that a higher RA disease activity, measured by
the number of swollen joints, was observed in patients
living in rural areas [27]. Iltchev et al. showed that
morbidity in residents of rural areas of Poland is high-
er than in residents of urban areas [28]. Codreanu et al.
evaluated the influence of socioeconomic factors on
the availability of biological therapy in RA patients in
Romania. They found that people living in rural areas
have difficulty in accessing biological drugs [29].

Study conducted at the Special Hospital for Rheu-
matic Diseases in Novi Sad in 2022 showed that the
duration of morning stiffness has a statistically signifi-
cant correlation with the HAQ-DI, which is also shown
by the results of our study [30]. Of the total number of
participants in remission, about a half (54.5%) do not
have morning stiffness, while most of the ones with low
disease activity (79.4%) have stiffness lasting up to 2
hours. These results coincide with the results of the
study showing that the presence of morning stiffness
was associated with higher HAQ-DI scores and thus
significantly influenced the degree of disability, as well
as a low level of the quality of life [15]. The authors of
the Polish study compared the level of the life quality
in patients with RA during cDMARD therapy and in
combination with bDMAR Ds. They concluded that the
intensity of the disease activity, pain and duration of
morning giffness were sgnificantly lower in patients
from the group that used biological drugs [31].

Conclusion

Patients suffering from rheumatoid arthritis who
are treated with biological therapy have low disease
activity and are in remission. Compared to the ones
living in rural areas, respondents who live in urban
areas have better quality of life and almost 1/3 of
them do not have the feeling of morning stiffness.
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SPEECH AND LANGUAGE THERAPY FOR CHILDREN WITH PHONOTRAUMA

LOGOPEDSKI TRETMAN KOD DECE SA FONOTRAUMOM

Mirjana PETROVIC LAZIC, Nadica JOVANOVIC SIMIC and Zorica VELJKOVIC

Summary

Introduction. Proper voice production requires coordinated,
synchronous and efficient functioning of the larynx, respira-
tory, resonance and articulation mechanisms. Phonotrauma is
trauma to the laryngeal mechanism and includes any behavior
that results in injury to the vocal folds. The aim of this research
was to identify and describe the characteristics of voice disor-
ders in children that occur as a result of phonotrauma, approach-
es and techniques in speech and language therapy of these
speech disorders, and the effects of their application. The char-
acteristics of phonotraumain children reflect the character-
istics of hyperfunctional voice disorders, as they usually arise
as a result of voice abuse. Speech and language ther apy of
children with phonotrauma includes identification and reduc-
tion, i.e. elimination of the vocal behavior that had caused the
voice disorder. In addition, treatment focuses on a vocal hygiene
program and the use of various direct treatment techniques to
achieve appropriate voice production. Effects of applying di-
rect and indirect treatment techniques is demonstrated by
the reduction of the size of the lesion, the degree of dysphonia
and voice disorders, hoarseness, breathiness in the voice, the
absence of recurrence, and the achievement of optimal values
of the acoustic parameters of the voice. Conclusion. In most
cases, children can master the correct way of producing speech
after a short period of speech and language therapy. However,
in order to achieve this goal, it is necessary to actively involve
children, their parents, and other people from the immediate
and wider social environment.

Key words: Speech Therapy; Language Therapy; Voice Disor-
ders; Voice Training; Child; Dysphonia; Hoarseness

I ntroduction

Proper voice production is the result of vibration
of the vocal cords and other modifications made
with the help of the pharynx, lips and the nasal cav-
ity. Thus, voice is produced by the work of the vocal
cords, which belong to the phonation organ, with
the synchronous action of the respiratory organs

Sazetak

Uvod. Pravilna produkcija glasa zahteva koordinisanu, sinhro-
nu i efikasnu funkciju larinksa, kao i respiratornog, rezonator-
nog i artikulatornog mehanizma. Fonotrauma predstavlja traumu
laringealnog mehanizma i obuhvata svako ponasanje koje do-
vodi do povrede glasnica. Cilj ovog rada bio je da se sistemat-
skim pregledom dostupne i relevantne literature utvrde i opiSu
karakteristike poremecaja glasa kod dece koji nastaju kao po-
sledica fonotraume, pristupi i tehnike u logopedskom tretmanu
ovih govornih poremecaja, kao i efekti njihove primene. K ar ak-
teristikefonotraumekod dece odrazavaju osobine hiperfunk-
cionalnih poremecaja glasa s obzirom na to da oni najcescée
nastaju kao posledica zloupotrebe glasa. L ogopedski tretman
dece safonotraumom obuhvata identifikaciju i smanjenje, od-
nosno, eliminisanje onog vokalnog ponasanja koje je izazvalo
poremecaj glasa. Pored toga, tretman je usmeren na program
vokalne higijene i primenu razli¢itih direktnih tehnika tretmana
u cilju postizanja adekvatnog generisanja glasa. Efikasnost pri-
mene direktnih i indirektnih tehnika tretmana ogleda se u
smanjenju veliCine lezije, stepena disfonije i poremecaja glasa,
hrapavosti, Sumnosti, izostanku recidiva, kao i u postizanju op-
timalnih vrednosti akustickih parametara glasa. Zakljucak. U
vedini slucajeva deca nakon kratkog perioda logopedskog tre-
tmana mogu da savladaju pravilan nacin govorne produkcije.
Medutim, za postizanje ovog cilja neophodno je aktivno uklju-
¢ivanje dece, njihovih roditelja, kao i drugih osoba iz neposred-
nog i Sireg socijalnog okruzenja.

Kljuéne reci: terapija glasa; terapija govora; poremecaji glasa;
trening glasa; dete; disfonija; promuklost

and resonators [1]. Correct vibration of the vocal
cords is an important prerequisite for the production
of an adequate voice, and any asymmetry within
the larynx can lead to disturbances in the move-
ments of the vocal cords [2].

Phonotrauma, which is also referred to as voice
abuse, is any behavior or phenomenon that results
in strain and/or damage to the vocal cords [3]. It is
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trauma to the laryngeal mechanism, i.e., the vocal
cords, resulting from various vocal behaviors that
include inappropriate use of vocal pitch and volume,
and activities such as yelling, screaming, cheering,
and throat clearing. These vocalizations are often
accompanied by an elevated tone and hyperactivity
of the larynx [4]. In addition, phonotrauma can be
caused by improper hydration, improper breathing
patterns, excessive stress or tension, inadequate
coping mechanisms in dealing with negative emo-
tions, and insufficient recovery time of the vocal
cords [5].

Some authors believe that the term phonotrauma
is more appropriate than the term voice abuse because
the former does not contain negative connotations.
Parents may equate the term abuse with the act of
bullying, insulting, or harming the child and, conse-

uently, adopt a hostile attitude toward the speech
&eraplst. They also often confuse the terms “verbal
abuse” and “name-calling”. In addition, the term
“abuse” suggests that the behavior is intentional and
that the child has “violent personality”.

The characteristics of vocal habits present in
childhood help to find and analyze possible causes
and factors that contribute to the development of
vocal changes [6]. The habit of “shouting” and
speaking loudly during and outside of play is com-
mon in childhood and may be the cause of chronic
hoarseness resulting from impaired muscle coordi-
nation necessary for proper phonation [7]. As many
children participate in activities in which voice is
abused, it is very important to understand the effects
of such behaviors on the development of dysphonia
and other anatomical and functional changes in the
phonation organ [§].

Theaim of thisresearch wasto identify and de-
scribe the characteristics of voice disorders in chil-
dren that occur as a result of phonotrauma, ap-
proaches and techniques in the speech and language
therapy of such speech disorders, and the impact of
their application through a systematic review of the
available and relevant literature.

Characteristics of phonotraumain children

Early recognition of behaviors that are considered
misuse of voice is very important, because voice is not
only a sound produced by the vibration of the vocal
cords, but also affects the communication competence
of the speaker. This competence depends on the mod-
ulation of the sound, the adjustment of the intensity, the
resonance, and the type of voice that conveys the ap-
propriate emotional aspects and alowsthe characteri-
zation of the child’s personality [6]. It is considered that
disorders resulting from voice misuse are the most
widespread and common voice disorders [3]. Thethree
most common diagnoses associated with voice disor-
ders in children younger than three years of age are
subglottic stenosis, laryngomalacia, and vocal fold nod-
ules, while vocal fold nodules, subglottic stenosis, and
papillomas are most common between the age of 4 and
11 [9]. Vocal fold nodules and papillomas, as benign

Petrovi¢ Lazi¢ M, et al. Phonotrauma Treatment

lesions of the vocal cords, are the main causes of voice
disorders in children with phonotrauma [10].

Functional injuries of the larynx occur as a result
of voice misuse. Voice functional disorders are caused
by inadequate use of the phonatory apparatus [1]. Pho-
notrauma leads to increased effort and tension of the
throat muscles, which is a risk factor for the develop-
ment of hyperkinetic dysphonia and vocal nodules [11].
Most voice disorders in children belong to the group
of hyperfunctional voice disorders, which are mainly
manifested by poor breath control, tension in the neck
and root of the tongue, typical contractions and tension
in voice, and hoarseness [4]. The majority of chronic
hoarseness is due to structural changes resulting from
phonotrauma and includes numerous changes in voice
quality [12]. The most common conditions resulting
from voice abuse are laryngitis, vocal fold nodules,
polyps, cysts, thickening of the vocal cords, and contact
ulcers [3, 13, 14].

When considering the consequences of phonotrau-
ma, it is important to give equal attention to the
negative psychological and/or behavioral effects.
These consequences may be related to bad habits
that lead to excessive effort or tension during vo-
calization, resulting in misdirected and ineffective
communication, as well as negative reactions from
communication partners and the appearance of
negative stereotypes [15]. Aggressiveness and dis-
turbed relationships with peers may occur in these
children. All of these factors can lead to difficulties
in participating in social interactions, aswell asthe
development of shyness, fear, and social anxiety in
children with phonotrauma [6, 15].

Speech and language ther apy of children
with phonotrauma

Rehabilitation of children with phonotrauma in-
volves much more than just eliminating behaviors as-
sociated with voice abuse. As most disorders caused
by voice abuse are considered reversible, the treatment
approach should include careful identification and
gradual elimination of voice behavior causing the voice
disorder [3]. Identification and reduction, i.e., elimina-
tion of voice abuse, are the primary goals of speech and
language therapy for hyperfunctional disorders with
or without anatomic changes, such as vocal nodules,
polyps, or contact ulcers [16]. In assessing and deter-
mining the treatment program, it isimportant for the
speech-language pathologist to inform the child and
parents about how to limit or reduce the vocal behavior
that reflects the phonotrauma. In many cases, a short
course of speech therapy may be sufficient for the child
to master the appropriate vocal techniques and the
correct way to produce speech. For this reason, the
treatment of voice disorders lends itself to the ap-
plication of primary and secondary prevention mod-
els [17]. Primary prevention involves eliminating or
preventing the onset and development of voice and
communication disorders. Primary prevention pro-
grams in functional voice disorders aim to reduce
excessive use of voice in preschool- and school-age
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children, which is achieved through educational
programs for asymptomatic children at this age.
Secondary prevention involves early detection and
treatment to prevent worsening of the condition and
includes mass screening and early intervention [18].

One of the programs for prevention of voice change
in school-age children [18] involves training children
and teachers in two half-hour sessions per week for two
weeks. The speech production methods and the vocal
apparatus anatomy are explained in the first lesson.
Terms such as vocal cords, voice quality, and hoarse-
ness are explained to the participants. In addition, voice
recordings are presented to the children followed by a
discussionabout the voice quality of the participants in
the recording. The second lesson includes a discussion
of adequate and inadequate voice quality. The partici-
pants will be asked about various childhood activities
and behaviors associated with specific vocal behaviors
and possible vocal abuse. Children are then introduced
to the characteristics of impaired vocal qualities and a
discussion begins about situations associated with voice
abuse. The speech therapist lists possible situations
while the children list additional activities that may
cause phonotrauma and hoarseness. In addition, the
children are presented with a list of nonviolent vocal
behaviors, and they contribute in the same way. After-
wards, short stories can be read to the participants that
feature characters who abuse their voices and use them
correctly to encourage them to identify different vocal
behaviors on their own.

Early intervention is considered critical for chil-
dren who have developed a voice disorder and for
children who are assessed to be susceptible to the
development of such disorders.

In addition to applying these models, the treat-
ment of voice disorders resulting from phonotrauma
includes the application of direct and indirect tech-
niques [11]. The aim of using direct techniques is to
change incorrect phonatory patterns, voice produc-
tion methods, and breathing mechanisms, while
indirect techniques target the psychological and so-
cial aspects of vocal emission [11].

Direct and indirect treatment techniques

Direct treatment techniques focus on the part of
the vocal system where anatomical changes and pa-
thology are present, and on modifying vocal behav-
ior to achieve appropriate voice production [19]. This
goal is achieved by modifying neuromotor planning
and requires the child’s active participation in the
exercises [20]. Direct treatment techniques include
voice function exercises, resonance therapy, and the
use of a semi-occluded vocal tract [19].

Exercises to improve vocal function involve di-
rect manipulation of parts of the effector commu-
nication system to achieve physiological balance
between them [21]. In addition, the exercises aim to
strengthen the muscles of the larynx and improve
adduction of the vocal cords. This treatment ap-
proach involves the use of a series of four system-
atically organized exercises [22]. Thefirst exercise

is a warm-up exercise for the voice. The second
exercise allows the vocal cords to stretch by gradu-
ally changing the pitch range from low to high
notes. The third exercise serves to contract the vo-
cal cords where the child needs to change the pitch
rangefrom higher to lower notes in this case. The
last exercise is a ‘strength exercise’ aimed at achiev-
ing full adduction of the vocal cords.

Exercises for achieving the optimal vocal reso-
nance aim to create a feeling of vibration on the lips
and face and to achieve adequate vibration of the
vocal cords without straining the muscles of the lar-
ynx [23]. This mainly includes different singing
techniques and their variations [22]. Right at the be-
ginning, the child is asked to purr their lips as if
asking their communication partner for additional
clarification (‘mmm?”). After that, sSinging, chanting
or reciting words and non-words containing the
sounds ‘m’ and ‘v’ is used to detect the feeling of
vibration or ‘tickling’ on the lips [23]. Singing is
eliminated over time when the child reaches the ap-
propriate resonance in natural speech.

The goal of using a semi-occluded vocal tract is
to alter the vibration pattern of the vocal cords [24].
Increased subglottic and decreased glottic pressure
allow adequate adduction and abduction of the vo-
cal cords without the need to use excessive muscle
force [25]. The term semi-occluded vocal tract im-
plies various maneuvers that increase the interaction
between the airflow directed by the vibration of the
vocal cords and the resonance properties of the vo-
cal tract [22]. In the treatment, the mouth is opened
in a reduced manner during phonation with the help
of a tube or straw [26]. Making bubbles in water
with the help of a straw, gargling, and prolonged
phonation of the vowel “u’ are the main components
of this approach [23]. As with the previously de-
scribed exercises, these activities gradually progress
to the production of syllables, words, and sentences.

As mentioned earlier, indirect treatment techniques
target cognitive, psychological, and physiological as-
pects, as well as changes in the child’s behavior and
physical environment. They are divided into external,
which are performed by a speech therapist, and inter-
nal, which are applied independently by the child [27].
To change behavior, the child, parents, and people in
the immediate and wider social environment must be
educated on how to recognize and eliminate inappro-
priate vocal behavior.

After the speech-language pathologist identifies the
situations in which vocal inflexion occurs, s/he should
work with the child and the parents to determine how
many times a day the child participates in such activi-
ties. If itisan older child, s'he can independently make
a graph of the frequency of such situations, which is a
kind of ‘visual reminder’ [16]. This chart raises the
person’s awareness of what activities they participate
in throughout the day, which gradually leads to a reduc-
tion in those behaviors that can lead to voice abuse.
Depending on the child’s age, siblings, peers, and
teachers may also be involved in this process. Any
reduction in inappropriate vocal behavior should be
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highlighted and praised, as positive reinforcement is
considered more effective than criticism [5]. The €f-
fectiveness of this and similar approaches depends
largely on the speech therapist’s ability to motivate the
child to stop inappropriate behavior [1]. Speech and
language therapy can only lead to a positive outcome
when the frequency of behaviors that lead to voice
abuse is significantly reduced.

In addition to behavior, modification of vocal
physiology is another indirect treatment technique.
This includes the use of vocal hygiene, which is often
the first step in beginning speech and language ther-
apy. Structured vocal hygiene programs reduce or
eliminate the risk of vocal trauma and promote ap-
propriate vocal behavior [28]. The main goal of the
programisto identify, modify and eiminate the factor
that caused the disorder [1]. Vocal hygiene refers to the
correct use of voice to eliminate hyperactivity or ex-
cessive contraction of the laryngeal mechanism [29].
It is considered the basis for the treatment of voice
disorders because it helps the child develop awareness
of their problem and voice disorder [30]. The vocal
hygiene program for children with vocal cord trauma
caused by vocal fracture includes auditory skill devel-
opment, reduction of total time of speech production
during the day, vocal intensity and frequency, vocal
rest periods after vocal stress, adequate hydration, and
patterns of proper diaphragmatic breathing for better
support during phonation and reduction of laryngeal
hyperactivity during speech [31].

Effects of applying direct and indirect
treatment techniques

The effectiveness of speech and language therapy
requires the obtained results to indicate a clinically
significant change that is generalized and persists
during long-term follow-up, and that the estimated
voice parameters reach threshold values [32]. The
results of a study on the voice quality change after
the application of exercises to achieve optimal voice
resonance in children with vocal nodules [33] showed
that there was a change in fundamental frequency,
and in parameters related to frequency variability
and voice intensity. These parameters change due to
the presence of vocal nodules, and their inadequate
function can significantly affect the voice quality. In
addition, positive changes were noted in hoarseness,
roughness and breathiness in voice. The six-week
speech and language therapy included exercises for
relaxationof the throat, lips, tongue, and pharynx
muscles, and the establishment of proper breathing.
Subsequently, the subjects repeated the sequence
‘mama’ to feel the vibration in the nasal cavity, si-
nuses and face area. Words, phrases, and texts begin-
ning with the sound ‘m’ were used as the treatment
progressed. Reduction of roughness, hoarseness, and
breathiness in voice was reported as a positive result
of treatment of children aged five to ten with cysts
and nodules on the vocal cords, using semi-closed
vocal tract exercises [25]. The treatment involved
blowing air through a straw placed between the teeth
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and lips, producing sounds. A decreasein hoarseness
and breathiness in voice was noted after three min-
utes of such phonation, while a lesser degree of dys-
phonia and hoarseness in the voice was noted after
five minutes. The improvement in voice quality was
determined by assessing acoustic andauditory-per-
ceptual parameters. A significant reduction in the
degree of dysphonia, the presence of vocal nodules,
and a change in the level of fundamental frequency
were reported as positive results of the eight-week
vocal hygiene program [34]. However, no positive
changes were observed in the values of fundamental
frequency or in the parameters related to the variabil-
ity of vocal intensity in this study. A combination of
direct and indirect treatment techniques is thought
to provide optimal results, as they include both neu-
rophysiological and behavioral changes in children
with voice disorders [20].

Positive results of simultaneous application of di-
rect and indirect treatment techniques were shown in
a study of children under the age of 18 with dysphonia
caused by benign changes in the vocal cords [35]. Vo-
cal hygiene, semi-occluded vocal tract exercises, and
exercises to achieve optimal vocal resonance were
used in the treatment. Auditory-perceptual and acous-
tic measurements showed improvement in the sub-
jects’ voice quality in terms of fundamental frequen-
cy, effort in speaking, pitch and intensity of voice,
hoarseness, loudness, and degree of voice disturbance.
Significant changes in the values of these parameters
indicate a functional improvement in voice quality.

The results of a study on the use of vocal hygiene
and exercises to achieve optimal vocal resonance in
children with vocal nodules showed a significant im-
provement in the severity of dysphonia as well as in
the Voice Impairment Index as a parameter of audi-
tory-perceptual voice analysis [36]. The treatment
consisted of six consecutive one-hour exercises per-
formed once a week. Positive results were observed
in terms of voice quality, psychosocial functioning,
and communication, although no changes were ob-
served in the values of acoustic parameters, i.e., fun-
damental frequency, and parameters related to vari-
ability of frequency and intensity of voice.

The effectiveness of treatment can be further im-
proved by active parental involvement. The results
of studies on the effects of involving mothers in the
treatment of voice disorders show that the use of
voice function and vocal hygiene exercises with the
active participation of parents can increase the child’s
motivation and the fulfillment of treatment goals
[37]. During the first week of treatment, the children
were introduced to the vocal hygiene program and
ways to reduce vocal fracture. They were given in-
structions on how to improve vocal hygiene, which
included avoiding speaking in a noisy environment,
during play and physical activity, consuming fluids,
ensuring adequate humidity in the environment, and
observing periods without speech production during
the day. During the following week, they were
trained to perform vocal exercises, such as relaxation,
warm-up and stretching exercises, mouth and tongue
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fluttering, and proper breathing. They also practiced
producing the “molm” sequence, changing the pitch
range. The mothers were present during the treatment
and were involved in performing the exercises and vo-
ca hygiene programs. In this study, an increase in the
value of fundamental frequency, maximum phonation
time, a decrease in the variation of fundamental fre-
quency and intensity, and the score in the voice impair-
ment assessment instrument were recorded.

The studies investigating the effects of using dif-
ferent speech and language therapy techniques mainly
ninvolved children with vocal nodules, cysts, and pap-
illomas, which are the main causes of voice disorders
in children with phonotrauma. The study results indi-
cate gatigtically significant changesin the children's
voice characteristics after treatment. They refer to the
reduction of the size of the lesion, the degree of dys-
phonia and voice disorders, hoarseness, breathiness in
the voice, the absence of recurrence, and the achieve-
ment of optimal values of the acoustic parameters of
the voice. In addition, no deterioration was observed
after the speech and language therapy, and no side ef-
fects of the application occurred. Because different
direct and indirect treatment techniques and their com-
binations were used, no explicit or specific treatment
protocol was followed because of the different needs
of the subjects. When it comes to comparing different
treatment techniques, it is too early to determine which
technique is more effective in practice. This is due to
a variety of variables, such as the characteristics of the
children, the type of treatment technique, the appropri-
ateness of the diagnosis, and the instruments used in
the assessment. In addition, a greater number of studies
in this area are needed to better define the meaning of
the term “effectiveness of speech and language thera-
py” and to determinethe specific components of treet-
ment that affect its outcome. The most common limita-
tions of the studies were related to insufficient sample
size and the lack of control groups to be included to
exclude the placebo effect. In addition, the effects of
different treatment durations and exercise intensities
during this period need to be compared.

Application of computer technology in the
treatment of children with phonotrauma

In the early 21st century, various computer hard-
ware and software began to be used in speech and

language therapy of voice disorders, mostly in the form
of “therapeutic games” for children. Computerized
treatment approaches offer the possibility of automati-
cally recording, analyzing, and providing feedback on
certain speech parameters, as well as storing the result-
ing data. In this way, more accurate, easier and faster
diagnosis and rehabilitation of voice disorders is en-
sured [38]. These systems can be focused on the end
product or the process itself. Various computer pro-
grams provide important visual feedback about the

uality of the voice, such as the correct pitch or inten-
sty. When the child speaks into the microphone, the
computer program detects the pitch and volume of the
voice and displays it on the screen. This provides feed-
back on whether the specified goal has been achieved
[39]. The integration of auditory and visual information
about the nature of speech production leads to improve-
ment in speech perception [40]. In addition to visual
feedback, other programs, such as a computerized
voice laboratory, provide acoustic or acrodynamic in-
formation that has a positive effect on the success of
the treatment and is a great help for both the child and
the speech therapist [41]. Thistype of treatment can
provide the necessary motivation for modulating the
child’s vocal behavior as well as for the process of gen-
eralizing what has been learned.

Conclusion

Voice disorders resulting from abuse are a very
common disorder in preschool and school-aged chil-
dren that can have significant social and education-
al implications. Because voice disorders are also
communication disorders, the literature emphasizes
the importance of prevention programs and the role
of speech-language pathologists in their implemen-
tation. In addition, voice treatment includes the use
of direct and indirect treatment techniques, as well
as computer technology, the application of which has
a positive impact on the success of treatment.

The efficacy and long-term effects of various
specific treatment techniques are actively studied
in the literature. It is believed that treatment planned
based on the child’s age, needs, abilities, develop-
mental level, and learning style can lead to positive
outcomes. Active participation of parents as well as
other people from the social environment is also
necessary to reduce and eliminate voice abuse.
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Neda KOCIC?, Nevenka BUIANDRIC!2, Milomir BEZANOVIC! and Milana BERONJA?

Summary

I ntroduction. The supply of blood from healthy blood donors (BD)
is essential for safe blood transfusions. As students play an impor-
tant role in providing adequate blood supplies, this study analyzes
the frequency and reasons for blood donor deferral among the stu-
dent population of Vojvodina, with the intention of reducing the rate
of deferral and improving re-entry. Material and M ethods. A ret-
rospective study examined blood donor deferral records of the
University of Novi Sad students who donated blood at the Blood
Transfusion Institute of Vojvodina, from January 1 to December
31,2022. The deferrals have been categorized based on pre-donation
deferral causes, the blood donor deferral period, in relevance to the
safety of both the blood donor and the recipient. Results. Of 867
students in total, 121 (13.9%) were deferred from donating blood.
72/121 (59.5%) of them were female, 49/121 (11.3%) were male, and
99/121 (81.8%) were regular blood donors. Temporary deferrals of
less than 3 months were recorded for 98/121 (80.99%) students,
while deferrals for 6 months were applicable to 19/121 (15.7%), with
4/121 (3.3%) experiencing permanent deferrals. The number of
blood donors deferred due to safety reasons of the very donors was
85/121 (70.2%). The most common reasons were low hemoglobin
level 17/121 (14.1%), medication deferral (pain-killers, antihista-
mines, antibiotics) 17/121 (14.1%) and adverse reactions prior to
blood donation 15/121 (12.3%). Conclusion. Educating blood donors
about high-risk behaviors, medication usage, screening for iron
deficiency and hypertension could be the most important tool to
reduce the rate of deferral and improve blood donor re-entry.

Key words: Blood Donors; Donor Selection; Dangerous Be-
havior; Blood Safety; Risk Assessment; Surveys and Question-
naires; Iron Deficiencies; Hypertension; Drug Therapy

I ntroduction

The supply of blood from healthy donors is es-
sential for safe blood transfusions. Blood donors

Sazetak

Uvod. Snabdevanje krvlju od zdravih davalaca krvi je od sustinskog
znacaja za bezbednu transfuziju krvi. Kao znacajan deo populacije
davalaca krvi, studenti imaju vaznu ulogu u obezbedivanju adek-
vatnih zaliha krvi. Studija ima za cilj da analizira ucestalost i razloge
odlaganja davanja krvi u studentskoj populaciji Vojvodine, sa nam-
erom da se smanji stopa odlaganja doniranja krvi i pobolj$a njihov
ponovni dolazak. Materijal i metode. Retrospektivnom studijom
analizirana je evidencija o odlaganju davanja krvi u studentskoj
populaciji Univerziteta u Novom Sadu od 1. januara do 31. decembra
2022. godine. Studenti su davali krv u Zavodu za transfuziju krvi
Vojvodine. Odlaganja se kategorisu prema: razlozima za odbijanje
davalaca na prijemu, vremenskom periodu na koji se davalastvo
odlaze od davanja krvi, u odnosu na bezbednost davaoca ili pri-
maoca krvi. Rezultati. Od 867 studenata, kod 121 (13,9%) je
odlozeno davanje krvi: 72/121 (59,5%) bile su Zene, 49/121 (11,3%)
muskarci, dok je redovnih davalaca bilo 99/121 (81,8%). Privremeno
odlaganje davanja krvi na manje od tri meseca zabelezeno je kod
98/121 (80,99%) studenata, na Sest meseci kod 19/121 (15,7%), dok
je 4/121 (3,3%) bilo trajno odbijeno. Broj odbijenih davalaca iz ra-
zloga bezbednosti donora krvi bio je 85/121 (70,2%). Najcesci ra-
zlozi za odlaganje bili su nizak nivo hemoglobina 17/121 (14,1%),
terapija (analgetici, antihistaminici, antibiotici) 17/121 (14,1%) i
nezeljene reakcije pre davanja krvi 15/121 (12,3%). Zakljucak. Edu-
kacija dobrovoljnih davalaca krvi o oblicima rizi¢nog ponasanja,
upotrebi lekova, utvrdivanju nivoa gvozda i hipertenziji, moglo bi
biti najvaznije sredstvo za smanjenje stope odlaganja davanja krvi i
poboljsanje ponovnog doniranja krvi.

Kljuéne reci: donori krvi; izbor donora; rizicno ponasanje; bez-
bednost krvi; procena rizika; ankete i upitnici; deficit gvozda;
hipertenzija; medikacija

(BD) should be in good health at the time of dona-
tion and be in low risk of transfusion-transmitted
infections [1]. Continuous promotion of healthy life-
style, particularly among young people interested
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Abbreviations

BTIV - Blood Transfusion Institute of Vojvodina
BD — blood donor

RBD  —regular blood donor

FTBD  — first time blood donor

WHO  —World Health Organization

Hb — hemoglobin

UAE — United Arab Emirates

in becoming volunteer blood donors, is also crucial
[2]. Guidance for staff involved in donor selection
should be clear and unambiguous [1].

Strict donor selection criteria should be consist-
ently applied to all blood donors, whether they are first-
time or regular donors. Health status and medical his-
tory of a prospective donor should be assessed for each
donation on the day of collection. To evaluate the health
and assess the risk of blood donors, a simple donor
questionnaire should be employed [3]. Transfusion pro-
tocols should not jeopardize the safety of either the
recipient or the donor. Blood donors may be disquali-
fied from donating blood due to reasons pertaining to
the donor and/or recipient safety and can be deferred
temporarily or permanently [4].

Understanding the most common BD deferral rea
sons enables the prevention of the loss of potential and
motivated blood donors. Conversely, it facilitates blood
donor retention, ultimately leading to an increase in the
number of collected blood units [4]. Young donors, such
as students, play a crucial role in ensuring an adequate
blood supply [5]. Understanding and being aware of
the reasons behind BD deferrals within this specific
demographic group can have significant implications
for ensuring the long-term sustainability and safety of
the blood supply in countries undergoing significant
demographic shifts [4]. For blood transfusion services,
itis vital to strike a balance between managing BD and
maintaining an adequate blood inventory in accordance
with regulatory guidelines and rules [6].

The World Health Organization (WHO) and the
Council of Europe recommend that blood and blood
components should be collected only from voluntary
donors in order to ensure the safety of blood products.
In Serbia, there are only voluntary (non-remunerated)
types of donors. Voluntary blood donors are selfless
people who donate blood for the sole purpose of saving
lives without expecting anything in return [1]. All de-
ferred donors expect to be treated with respect and care
in a confidential manner, and staff should provide a
clear explanation of the deferral reason followed by an
opportunity to ask questions [4].

The aim of the study was to analyze the frequency
and reasons for BD deferral among the student popula-
tion of Vojvodina (the northern province of Serbia),
which is underreported in Serbia. Our further intention
was to develop strategies based on the study results to
reduce the BD deferral rate and improve donor re-entry.

Material and Methods

The retrospective study was conducted at the
Blood Transfusion Institute of Vojvodina (BTIV) to

Kocié¢ N, et al. Blood Donor Deferral Reasons

analyze the deferral records of all blood donors
among the student population of the University Novi
Sad, from January 1 to December 31, 2022. The total
of 867 students was divided in two groups according
to their donor status: regular blood donors (RBD) —
who have donated blood ones or more times in the
past, and first-time blood donors (FTBD). Sociode-
mographic characteristics such as gender, age, defer-
ral reason, study year, type and study group were
obtained from the BTIV information system.

Procedures based on national guidelines were
used for donor selection and deferral. The deferrals
are categorized according to:

— the pre-donation selection process: 1) hemoglob-
in (Hb) level check using quantitative Hb analyzer; 2)
Donor Questionnaire evaluation (Questionnaire con-
tains questions about students’ health and lifestyle,
disease risk factors, and other factors that potentially
affect the safety of both the donor and the recipient); 3)
health examination by a physician. Non-donation was
not analyzed because of the inability to obtain venous
access since these donors were otherwise eligible.

—thereasonsfor deferrd inregard to the safety of:
1) the blood donor (low Hb level, hypertension and
tachycardia, hypotension, lack of sleep, adverse reac-
tions, acute/chronic disease, insufficient body weight,
menstrual cycle etc.); 2) the blood recipient (medication,
risk behavior, tattoo/piercing/acupuncture and other
reasons).

— blood donor deferral period: 1) temporary defer-
rals of less than 3 months (including reasons such as
low hemoglobin level, medication, hypertension, tach-
ycardia, hypotension, lack of sleep, adverse reactions,
acute infection, insufficient body weight, and the men-
strual cycle); 2) temporary deferrals for 6 months (risk
behavior, tattoo/piercing/acupuncture); 3) permanent
deferrals (encompassing certain chronic conditions,
infectious diseases, autoimmune disorders, risky sex-
ual behavior, risky habits, and other reasons).

The Social Sciences Statistical Package (SSSSP)
was used to create the database and process the sta-
tistical data. The Fisher’s exact test and Chi-square
(x?) test were used to determine the difference in
variable distribution. A p-value of 0.05 and less was
considered statistically significant.

The research was approved by the Ethics Com-
mittee of the Blood Transfusion Institute of Vojvo-
dina, which adhered to medical ethics, donor ano-
nymity, and professional secrecy.

Results

Out of a total of 867 students who voluntarily came
to donate blood during the study period, 746 (86.1%)
were found eligible to donate, while 121 (13.9%) were
deferred. Among the donors, 549 (63.3%) were RBD,
and 318 (36.7%) were FTBD. Overall, male donors ac-
counted for 50.1% (435), and females made up 49.9%
(432) of the participants. The youngest BD was 19 years
old, while the oldest was 30 years old, with a mean age
of 22.37 among all donors. In terms of academic levels,
752 (86.8%) were undergraduate students, and 115
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Table 1. Blood donors deferrals in the pre-donation selection process.

Tabela 1. Odlaganje davalaca krvi u procesu selekcije

Blood donors deferralsinthepre-donation RBD  FTBD  p level Male Female p level
sdection process/Odlaganje davalaca krvi P nivo Muskarci Zene P nivo
u procesu selekcije n(%) n(%) n (%) n (%)

Low Hb level/Nizak nivo Hgb 1191 649 7(5.7) 10 (8.3)

Donors Questionnaire

Upitnik za davaoce 62G1.2) TGT) goo1503¢  30Q@4D 390G 664272
Medical examination

Medicinski pregled 26 (21.4) 9(74) 12 (9.9) 23 (19.1)

Legend: RBD — regular blood donor; FTBD — first time blood donor

Legenda: RBD — redovni dobrovoljni davaoci krvi; FTBD — davaoci koji prvi put doniraju krv; ¥p<0.05

Table 2. Blood donor deferrals due to donor and patient safety.

Tabela 2. Odlaganje davanja krvi zbog bezbednosti davaoca i primaoca krvi

Deferral due to donor and patient safety RBD FTBD plevel Male Female  plevel
Odlaganje zbog bezbednosti davaoca i primaoca pnivo  MuSkarci Zene p nivo
krvi n(%) (%) n (%) n (%)

DOOOI’ safety/Bezbednost dmfaoca krw' 66 (54.5) 19 (15.7) 0.06756 28 (42.4) 57471 0.009287+
Patient safety/Bezbednost primaoca kvi 33(27.2) 3(2.95) 21 (17.3) 15(12.4)

Legend: RBD — regular blood donor; FTBD — first time blood donor
Legenda: RBD — redovni dobrovoljni davaoci krvi; FTBD — davaoci koji prvi put doniraju krv; *p<0.05

(13.2%) were postgraduate students (enrolled in mas-
ter’s or doctoral programs).

The deferral rate was significantly higher for fe-
males 72/432 (16.7%) than for males 49/435 (11.3%)
(p = 0.021724), as well as for RBD 99/549 (18.1%)
compared to FTBD 22/318 (6.9%) (p = 0.00001).

The deferrals of blood donors during the pre-dona-
tion selection process are presented in Table 1. There
are highly significant difterences between RBD and
FTBD in each category of blood donation (p=
0.021523).

Most of the BD were deferred due to donor safe-
ty, accounting for 85/121 (70.2%), while 36/121

Table 3. Blood donor deferral period with reasons for blood donor deferral
Tabela 3. Period odbijanja davaoca krvi sa razlozima odbijanja

Blood donor deferral Reasons for deferral RBD FTBD plevel Mae Femae plevel
period/Period odbijanja Razlozi odbijanja pnivo Muskarci Zene  p nivo
davaoca krvi n (%) n (%) n (%) n(%)
low Hb/nizak Hgb 1191 6349 7(5.7) 10(8.3)
medication/lekovi 16 (13.2) 1 (0.8) 7(5.7) 10(8.3)
Hypertension and tachycardia
hipertenzija i tahikardija 767 104 S@D 324
1Temloorfslry deferral for  hypotension/hipotenzija 10 (8.3) 2 (1.6) 324) 9(74)
ess than 3months ot qeenynedostatak sna 8 (6.6) 1(0.8) 5@1) 4(3.3)
Privremena odlaganja . )
na manje od 3 meseca ~ acute diseases/akutne bolesti 5 (4.1) 1(0.8) 2(1.6) 324
adverse reactions
neeljene reakcije 9(74) 649 0615899 4(33) 110D (004682%
insufficient body mass
nedovoljna teina 649) 1(0.8) 00 7067
menstrual cycle/menzis 7(5.7) 1(0.8) 0(0) 8(6.6)
Temporary deferral for risky behavior/rizicno ponasanje 11 (9.1) 1 (0.8) 9(74) 3(2.4)
6 months/Privremena  tattoos/piercings/acupuncture
odlaganja na 6 meseci  tetovaza/pirsing/akupunktura 649 1038 5@n 276
Permanent deferral chronic and other diseases/
Trajno odbijanje hronicne i druge bolesti 324 103 2(16)  2(1.6)

Legend: RBD — regular blood donor; FTBD — first time blood donor
Legenda: RBD — redovni dobrovoljni davaoci krvi; FTBD — davaoci koji prvi put doniraju krv;, *p<0.05
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(29.8%) were deferred due to patient safety (as
shown in Table 2). In both groups, regular blood
donors (RBD) were deferred more frequently than
first-time blood donors (FTBD). Furthermore, both
males and females were deferred more often for
donor safety (42.4% vs. 47.1%) (p=0.009287).

There were 98/121 (80.99%) of temporary de-
ferred BD for a period of less than 3 months, 19/121
(15.7%) of temporary deferred for a 6 months pe-
riod, and 4/121 (3.3%) permanently deferred BD
(Table 3). Unlike men, women were deferred for
insufficient body weight and menstrual cycle. There
is a significant difference between male and female
BD in reasons for deferral (p=0.004682).

Overall, the three most common reasons for de-
ferral were low Hb level 17/121 (14.1%), medication
deferral (pain-killers, antihistamines, antibiotics)
17/121 (14.1%) and adverse reactions prior to blood
donation procedure 15/121 (12.3%)).

Discussion

This study includes a large sample of students
from the second-largest university center in Serbia,
shedding light on blood donation deferral rates and
reasons at the national level. The original paper
presents, for the first time, data on BD deferral
causes among the student population in Serbia.

An international comparison reveals that the defer-
ral rate in this study (13.9%) is relatively higher than the
rates reported in Germany (6.2%), France (10.8%), and
the United States of America (USA) (12.8%) [3, 4, 7].

However, in this study, the deferral rate was sig-
nificantly higher among RBD (81.8%) compared to the
deferral rate in a study among Japanese student popu-
lations, where FTBD were more frequently rejected
[5]. In both cases, rejections were primarily based on
answers provided in the Donors Questionnaire. Nev-
ertheless, temporary BD deferral may discourage them
from returning for subsequent donations [8]. An en-
couraging study finding was that more than half of the
students (63.3%) had already donated blood once or
twice, which is considerably higher than the data re-
ported in other studies, ranging from 14% to 40% [6,
7, 9]. We found that temporary deferrals (96.7%) were
more common reasons compared to permanent defer-
rals (3.3%). This data is consistent with studies con-
ducted in France, Japan, and the USA [4, 5, 7]. In our
study, high blood pressure was classified as a tempo-
rary deferral. In contrast, one of the most common
reasons for permanent deferral in India (36.6%), Ni-
geria (22.2%), and Saudi Arabia (14.8%) was high
blood pressure [6, 10, 11]. Among students in Vojvo-
dina, chronic diseases such as asthma, vitiligo and
Hashimoto's disease were the primary reasonstor per-
manent deferral.

The study conducted in Spain reported 37.3% BD
deferrals due to answers arising from the Donor Ques-
tionnaire and 62.7% because of low Hb level [12].
According to the answers from the Donor Question-
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naire, female BD were deferred more frequently than
male BD (53% vs. 47%). Similar findings were ob-
served in the study conducted in the USA, United
Arab Emirates (UAE) and the Netherlands [7, 9, 13].
The results of our study, with a higher deferral rate
among female BD (39% vs. 30%) and a significantly
higher rate among RBD (62% vs. 7%), are consistent
with those findings.

The low Hb level is a leading deferral cause, ac-
counting for 13.3% to 60.7% deferrals among male
and female BD in many studies reported from Japan,
Saudi Arabia, Turkey, Brazil, Tanzania, Bangladesh,
Iran, India, and Pakistan. All published data support
our findings. The most common reasons for deferral
were low Hb level (14.1%), medication (pain-killers,
antihistamines, antibiotics) (14.1%) and adverse reac-
tions before blood donating procedure (12.3%). Female
BD are most commonly deferred because of low Hb
level, the adverse reactions before blood donation pro-
cedure, menstrual cycle, lower weight and low blood
pressure. These deferral reasons are aimed to protect
women’s health [5, 11, 14-20].

Pre-donation sdection is typically performed to
ensure both BD safety and the safety of blood recipi-
ents. In our study, 29.8% of BD was deferred due to
patient safety concerns, such as risk behavior, tattooing,
piercing, and acupuncture. The deferral period for tat-
tooing, piercing, and acupuncture, as per Serbian na-
tional guidelines, is six months, in contrast to the
American Red Cross criteria, which consder BD ac-
ceptable for blood donation if the procedure was con-
ducted by a state-regulated entity using sterile needles
[21]. Similar to a study conducted in the UAE, we
found that deferrals due to BD risk behavior were un-
expectedly more common among RBD than FTBD
(9.1% vs. 0.8%) [9].

Young adults, in general, are in good health and
may have a long donor career. Identifying the most
common deferral reasons for both RBD and FTBD
can help in developing a strategy to improve defer-
ral rates and donor re-entry. The study results pro-
vide insights into the extent of donor deferrals and
suggest that increasing student awareness of blood
donation and the causes of deferrals is scientifi-
cally and socially acceptable approach that could
lead to an increased number of blood donations.

Conclusion

The study findings suggest that increasing stu-
dent awareness about the blood donation eligibility
criteria is crucial. Education about high-risk behav-
ior, medication usage, iron deficiency screening, and
hypertension could minimize the loss of blood do-
nors, retain temporarily deferred donors, and en-
hance blood safety. Understanding the reasons for
blood donor deferral can be instrumental in planning
recruitment programs and obtaining more accurate
estimates of the actual eligible blood donor pool.
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Summary.

Introduction. Colon cancer is a public health problem due to its
frequency. According to the number of diagnosed cases, it is the
third most common malignant tumor in the world in people of
both sexes, and even the second most common in terms of mor-
tality. The incidence is higher in developed regions, although
increase is recorded in the developing countries due to changes
in the living habits of the population. Operation is the method of
choice in the disease treatment, and the performance of colos-
tomy affects the patient’s life, although it significantly prolongs
it. Material and Methods. Literature review available in scien-
tific databases was used as material in order to present significant
results of the latest existing research in the selected area. Results.
A wide range of studies conducted to observe the predictive fac-
tors, which in different ways affect the quality of life of patients
with colostomy, confirm that the psychological aspects of the
newly created situation have the most prominent importance in
further life. In addition to possible problems with nutrition,
stoma care, dressing, physical activity, professional and sexual
life, and travel, it seems that coping with stress and changes in
physical appearance are the fields on which the most work should
be directed by both the family and the patient, as well as members
of the medical team. Conclusion. The quality of life of people
with colostomy is interference of medical and rehabilitation treat-
ment, and it depends on the patient’s willingness to cooperate
during the entire treatment, care and rehabilitation process. All
reference bodies and institutions should undertake activities to
design a comprehensive strategy for improving life quality, pri-
marily through the prism of improving one’s own body image,
functional status, psychological and social support.

Key words: Colostomy; Quality of Life; Risk Factors; Colonic
Neoplasms; Health Knowledge, Attitudes, Practice

I ntroduction.

Colon cancer is a public health problem due to its
frequency. It accounts for more than 9% of the world
incidence of cancey, it isthe third most common form
of cancer in the world and an even more common cause
of death [1, 2]. Globally, colorectal cancer is the third

SazZetak.

Uvod. Karcinom debelog creva zbog svoje ucestalosti predstav-
lja javno-zdravstveni problem. On je po broju dijagnostikovanih
slucajeva tre¢i najéesc¢i maligni tumor na svetu kod pripadnika
oba pola, a ¢ak drugi prema smrtnosti. Incidencija je vi$a u raz-
vijenim regijama iako se sve veci porast belezi u zemljama u
razvoju — zbog promene zivotnih navika stanovniStva. Opera-
tivni zahvat predstavlja metodu izbora u tretmanu oboljenja, a
izvodenje kolostome, iako znac¢ajno produzava zivot pacijenta,
uti¢e na njegov kvalitet. Materijal i metode. Kao materijal
koriséen je pregled literature dostupan u nau¢nim bazama, kako
bi se predstavili znacajni rezultati najnovijih postoje¢ih
istrazivanja u izabranom podruéju. Rezultati. Sirok dijapazon
studija koje su sprovedene u cilju opservacije prediktivnih fak-
tora, koji na razlicite nacine uti¢u na kvalitet zivota pacijenata sa
kolostomom potvrduju da psiholoski aspekti novonastale sit-
uacije imaju najistaknutiji znacaj u daljem zivotu. Pored mogué¢ih
problema sa ishranom, negom stome, oblacenjem, fizickom
aktivno$cu, profesionalnim i seksualnim zivotom, te putovanji-
ma, ¢ini se da suoCavanje sa stresom i promene u telesnom iz-
gledu ¢ine polja na koja treba usmeriti najvise rada kako porodice
ipacijenta, tako i ¢lanova medicinskog tima. Zakljucak. Kvalitet
zivota osoba sa kolostomom predstavlja interferenciju medicin-
skog i rehabilitacionog tretmana; zavisi od spremnosti pacijenta
na saradnju tokom celokupnog postupka lecenja, nege i reha-
bilitacije. Sva referentna tela i institucije treba da preduzmu
aktivnosti na osmisljavanju sveobuhvatne strategije za
poboljsanje kvaliteta zivota, pre svega kroz prizmu pobolj$anja
slike vlastitog tela, funkcionalnog statusa, psiholoske i socijalne
podrske.

Kljuéne reci: kolostomija; kvalitet zivota; faktori rizika; tumori
kolona; znanje o zdravlju, stavovi, praksa

most common cancer diagnosed in men (after lung and
prostate cancer), and second in women (after breast
cancer) [3]. Although it is possible to detect the disease
in the early asymptomatic phase when the chances of
cure are much higher, unfortunately it is usually de-
tected only after tﬁe gppearance of one or more symp-
toms. Primary and secondary prevention are of great
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importance when it comesto the mentioned pathology,
so screening for colorectal cancer has been carried out
in our country for many years. More precisely, since
2012 (gradual introduction) there has been an organized
mass invitation of the target population (from 50 to 74
years old, once every two years) for testing (i.e. detec-
tion of hidden bleeding in the stool) and interpretation
of the screening tests, followed by strict control quality
and reporting, thereby reducing mortality [4, 5].

The choice of therapeutic procedure depends on
the type, localization and the degree of development
of the malignant process, although primacy is given
to surgical methods of treatment. After surgical inter-
vention (intestinal resection), an opening is made in
the patient’s front abdominal wall in the same way so
as to maintain the function of the digestive tract (co-
lostomy) [5].

Given that facing the patient with the fact that they
suffer from a malignant disease, followed by the change
in physical appearance, comes along with various psy-
chosocial difficulties, all procedures that affect the
patient’s quality of life, in addition to stoma care, are
extremely important. Along with thefamily, which has
a basic role in all aspects of rehabilitation and improv-
ing the life quality after hospital treatment, the doctor
and nurse/stoma therapists make an integral part of the
team primarily responsible for patient education [6].

Assessment of the quality of life is an important
segment of evaluation of all performed diagnostic and
therapeutic procedures. There are numerous definitions
that try to clarify the meaning of the term “quality of
life”. It basically y means well-being, which is influ-
enced by both objective indicators and the subjective
perception of the individual, as well as the evaluation
of physical, social, emotional, functional and material
well-being [7, 8].

As colostomy can be temporary (in order to tem-
porarily exclude the intestine from the passage) and
permanent (permanent opening for the removal of
gas and stool), the patient’s perception/awareness
changes depending on its type. The word “stoma” is
of Greek origin and means an opening, which does
not have to be surgically performed the anterior ab-
dominal wall because of the malignant process only
(which has been expanding in recent years), but also
as a result of the so-called benign etiology [9].

The position or the place where the stomais per-
formed in the case of amalignant process depends on
the location, although it can also be performed as a
therapeutic measure in certain congenital anomalies,
various processes or injuries, etc. It is round or oval
in shape, pink or red in color, 2-5 cm in diameter. It
does not have nerve endings, so it is not sensitive to
touch [9, 10].

Facing the patient with a new way of life, nutrition,
care and proper replacement of the stoma brings a se-
ries of problems that are primarily psychological in
nature, and which can intensify after leaving the inpa-
tient facility. Uncertainty, feding of helplessness and
fear of the final outcome of the disease, along with the
specifics of care, are often a predictive factor that leads
to loss of sdf-confidence, isolation from social life,

alienation, and the emergence of depressive reactions.
Before the surgical intervention, after it (in hospital
conditions) and upon discharge, members of the med-
ical team have a key role in educating and encouraging
the patient to take control of the continuation of regular
activities (equivalent to those before surgery) [6].

Research shows that people with implanted co-
lostomy face a series of questions, problems and
doubts, which have repercussions on their quality
of life to a greater or lesser extent [11, 12].

Material and Methods

To draw conclusions related to the topic, a review
of the scientific databases: Medline, Pubmed, Web of
Science, Google Scholar, and Embase was used as a
work method, whereby the words “quality of life” and
“colostomy” were used for the review of literary mate-
rial. After reading the summaries and individual parts
of the papersitexts, papersthat met the set criteriawere
selected, i.e. that examined and analyzed exclusively
the quality of life of people with a colostomy, the results
of which were presented in the discussion.

Results

Most of the studies that were conducted earlier,
as well as in recent years, aimed to investigate which
factors and to what extent affect the quality of life of
people with a colostomy [11, 12].

The researchers predict that continuous patient
monitoring for a period of three to six months after
their discharge from the hospital has favorable effect
on the acceptance of their new health condition, and
later on everything that entails a changed lifestyle, so
that it is as close as possible to the previous one. There-
fore, the focus lies on monitoring by the stoma therapist
and the so-called home stoma nurse. This multicenter
study was conducted in France and included 12 centers
that carefor patientswith astomain order to assessthe
impact on their quality of life with the help of a stoma
therapist [11].

Some research synthesizes data sources presented
in the most important scientific bases during a ten-year
period, with the aim of discovering factors that con-
tribute to the quality of life of patients who have had a
stoma performed as a result of colorectal cancer. The
results of one such study conducted in Thailand identi-
fied a group of five significant themes/aspects that cor-
relate with quality of life, namely: sociodemographic
and dinical, physiological, psychological, socia and
spiritual aspects. The obtained indicators can contrib-
ute to the creation of appropriate interventions in the
promotion of quality of life, their introduction into the
curricula and programs of medical students [12].

Another study conducted in Thailand aimed to
determine the degree of adaptation of patients to
their lifestyle after the ingtallation of a stoma. It was
conducted as a cross-sectional study among 152 people
with a stoma, where three instruments were used: so-
cio-demographic and dinical categorization, a scale
for the level of adaptation of patients with a stoma, and
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a questionnaire on quality of life. The obtained indica-
torsindicated that the coefficients of the psychological
and social dimensions have the biggest changes in the
average results of adaptation [13].

Another study was conducted in Thailand, with
the aim of determining the factors that influence the
health-related quality of life of Thai people with
colorectal cancer and a permanent colostomy. Data
were collected from 232 respondents from six terti-
ary care institutions using seven instruments: demo-
graphic and health data form, social support ques-
tionnaire, bowel function test, epidemiological data,
depression scale, body image scale and quality of life
index. The results showed consistency with other
studies. Namely, carcinoembryonic antigen, gender
and age had an indirect effect on health-related qual-
ity of life, while religion, social support, bowel symp-
toms, depressive symptoms, disturbed body image
and functional status had both indirect and direct
effects on quality of life where the strongest effect
was achieved by body schema/image disorder [14].

Some studies compare the quality of life in rela-
tion to whether the stoma was formed urgently or
electively. The search strategy included scientific
databases from the mentioned field, and incorpo-
rated 1868 patients who underwent stoma as an
emergency measure, without previous planning and
detailed discussion with members of the healthcare
team. This systematic review of literature con-
firmed that patients who underwent emergency
surgery had a slightly worse quality of life, com-
pared to the ones who underwent the same proce-
dure as a planned intervention, and that the female
gender coincided with a worse quality of life [15].

Literature related to the discussed topic con-
stantly points out the lesser or greater importance
of the patient training for stoma care by the health
care team members. A meta-analysis that included
17 randomized controlled trials, 1.e. 1437 patients,
of which 728 were in the continuous care group and
709 in the control group, indicated that continuous
care of colostomy reduces wound infection and im-
proves quality of life [16].

Also, asystematic search and meta-analysiswas
conducted for studies of experimental nursing in-
terventions in relation to routine nursing interven-
tions in patients with a stoma, in order to decisive-
ly determine which type of intervention has an
advantage in improving the quality of life. Ten stud-
ies were selected, namely 460 subjects with exper-
imental nursing intervention and 478 who were
exposed to routine care. Experimental nursing in-
tervention showed greater positive effects on qual-
ity of life compared to routine nursing interven-
tions, which is significant information for stoma
care practitioners to encourage and improve nursing
conditions [17].

Similar research was conducted as a retrospective
study, which included 100 patients who underwent
colostomy in the period from January 2020 to June
2022 due to colorectal cancer. From the above sample,
51 patients received micro video stimulating nursing

intervention, and theymade the experimental group,
and 49 received routine nursing intervention (control
group). The subjects of observation were psychologi-
cal status, nutritional status, quality of life and reha-
bilitation. Micro-video content made by team mem-
bers, doctors, nurses and researchers was played for
10 min to the patients. The main sequences of this
educational program combined self-care, nutrition and
family support. The Hamilton Anxiety and Depres-
sion Scale and the Quality of Life Scale developed by
the European Group for Research and Treatment of
Cancer were used as instruments, while the nutri-
tional status was assessed using the subjective global
assessment of nutrition. A higher result in the ob-
served category of psychological manifestations was
analogous to higher quality of life, i.e. higher in the
assessment of nutritional status, poorer nutrition of
the person. The results showed that micro video stim-
ulating nursing intervention for patients with colos-
tomy has an extremely positive role in improving the
quality of life of patients, correcting their negative
emotions and encouraging them to live positively as
the results are related to clinical data, assessment of
the patient’s psychological state, nutritional status and
quality of life and are such that there is significant
difference in favor of the experimental group [18].

Micro video motivational nursing intervention
constitutes a new concept of nursing practice, which
encourages the patient through motivation to turn
to the achievement of his set goals [19, 20].

First of all, it helps establish a friendly relation-
ship with the patient, provides constant psychologi-
cal and physiological support, increases the patient’s
vitality, reduces negatlve emotions and anxiety, pro-
motes the patient’s active participation in treatment,
promotes rehabilitation procedures and thus signifi-
cantly improves the quality of life [21-23].

Some studies examine the impact of electronic
health platforms on patients with a stoma. E-hedlth
includes everything related to information and com-
munication technologies, including telemedicine, mo-
bile health and health informatics. They conclude that
digital applications can bring scientific knowledge,
improve information and education of individuals and
families, but also recognize early symptoms and signs
of possible complications. One of them aimed to de-
termine the most relevant content for promoting stoma
sdf-careintegrated in the E-hedlth pf;tform asadig-
ital application for smartphones or a website/site,
which patients use independently for the so- ~called
stoma management, sel?care salf-monitoring and
interaction with the stoma therapist [24].

Stoma surgery, as previously mentioned, can lead
to a series of negative psychological outcomes, which
require post-operative adaptation. Clarck et al. show
that there are good post-operative support ways to deal
with the resulting mental outcomes, but also a lack of
pre-operative psychological preparation in standard
nursing models. This study examined the existing and
the new model s of pwdﬂof’oglcal preparation in stoma
surgery during the preoperative period. A systematic
search of scientific databases detected 15 publications
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that met the criteria for inclusion in the research, and
included 1565 participants. The following interven-
tions were conducted: psycho-educational and coun-
seling examination, demonstration and verification of
practical skills, examination of post-operative out-
comes of adjustment, anxiety, depression, quality of
life and self-efficacy. It was concluded that despite all
the encouraging progress in this area, there is not
enough evidence to evaluate the overall effectiveness
of the existing and some new models of preoperative
psychological preparation on the postoperative psy-
chological outcome of each individual undergoing
ostomy surgery [25].

A qualitative study based on Heidegger’s phe-
nomenological approach, using Van Manen’s method,
sought to discover how colostomy patients dependent
on a wheelchair (due to a previous spinal cord injury)
influenced their experiences. The respondents, who
were 9, were directly interviewed, and the results
showed that their experiences are difficult, that they
constantly face challenges, and that they have differ-
ent awareness about colostomy [26].

Certain research has the task of identifying the
quality of life of people with a stoma, including their
sexual health and sexuality after surgery. By reviewing
the literature, i.e. peer-reviewed scientific journals in
the last 5 years, a detailed search found that a stoma
affects many aspects of a patient’s life, primarily by
changing the image of one’s own body, the relationship
with one’s partner, but also the quality of one’s sexual
life. The evaluation concluded that perioperative edu-
cational programs for patients with ostomy qualifica-
tions would provide wholehearted and necessary sup-
port in dealing with physical and mental difficulties,
which would improve all aspects of quality of life [27].

Skin complications that negatively affect the
quality of life of patients are distinguished among the
possible complications that patients with a colostom
are exposed to. Peristomal skin complications, in afi,
dition to having significant impact on the quality of
life, increase health care costs, product consumption,
etc. A randomized controlled trial was conducted over
6 months in 2022 in 5 different countries aiming to
evaluate the performance of a stoma base plate with
skin protection technology. The sample included peo-
ple with peristomal skin complications (79 of them)
who were examined for the tested product and com-
pared with the product in use, while the health-related
quality of life was quantified using the so-called ques-
tionnaire — dermatological quality of life index. Sig-
nificantly more participants gave preference to the
researched product compared to the used one, because
the research product, i.e. the base plate with skin pro-
tection technology reduced the percentage of peris-
tomal skin complications, thereby improving the qual-
ity of life of these patients [28]. At the same time, a
pilot study was carried out on a digital stoma leakage
notification system, i.e. the impact on care and quality
of life. More precisely, the evaluation of the perform-
ance of the new digita somaleakage natification sys-
tem was carried out among 25 patients for 21 days. The
results confirmed that the episodes of leakage outside

the base plate decreased from 2.8 to 0.5 episodes after
three weeks of using the tested product, which reduced
anxiety, improved the emotional health and quality of
life of the subjects [29].

Bowel dysfunction after colorectal cancer surgery
is the subject of research by many experts. Maalouf et
al. used interviews to collect data from 54 patients from
a university colorectal center. Analysis of the obtained
results revealed five areas related to the quality of life
that are affected by bowel dysfunction: psychological/
emoational gtress, role and rdationshipsin the society,
limitations of recreational activities, physical limita-
tions, aswd | as adaptation to changes and sdf-empow-
erment. It was established that patients with minor or
major bowel dysfunction have more frequent disorders
in social activities, sexual life and sleep quality [30].

Some research aims to examine new follow-up
srategiesfor patientswith colorectal cancer that affect
health-related quality of life and functional outcomes.
Thus, patients from four Danish centers were moni-
tored by comparing the records, followed by the pa-
tients after the education and the control by standard
follow-up with five routine visits to the doctor. Patients
from both groups underwent computed tomography in
Year 1 and 3. The primary outcome was assessed by
the functional assessment after the therapy, while the
secondary one included explicit functional involvement
and overall patient satisfaction after three years. Of the
initial 336 patients, the follow-up after three years
ended in 248. The obtained results suggest that no dif-
ferences were found between the observed groups,
neither for the primary endpoint, nor for the function-
al outcomes [31].

Concluson

Progress in medicine, including the care of colos-
tomy patients, is a challenging issue, primarily due to
the quality of life of stoma patients. In addition to its
benefits, colostomy has a negative physical, psycho-
logical and social impact on the patient’s quality of life
as it primarily changes the body image the patient had
had about themselves, thus lowering self-confidence
and social functioning. Activities of the health care
team members should focus on developing competen-
cies for the stoma self-care as it is supposed to contrib-
ute to adaptation to a new health condition and preser-
vation of quality of life. Technological evolution makes
a useful tool for the promotion of self-help competen-
cies. Scientific literature induces that medical team
members should use the findings of current studies in
designing a comprehensive strategy for improving the
quality of life, with an emphasis on improving one’s
own body image, functional status, and social and emo-
tional support. In recent years, the so-called clinical
nurses changed from the traditional biological-medical
model to the modern biological-psychological-medical
modd, whichimpliesthat attention isdirected towards
the functional component and quality of life. More and
more support is given to the implementation of a micro
video stimulating health/nursing intervention, the re-
sults of which show good clinical effect.
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Summary

I ntroduction. Familia hypercholesterolemiaisacongenital disorder
of lipid metabolism. The Dutch Lipid Clinic Network score is used
for early diagnosis of familia hypercholesterolemia. The aim of the
study was to examine correlation between the above score and the
first measured lipid values in patients who had not used lipid-lowering
therapy. Material and Methods. 390 patients identified as familial
hypercholesterolemia+ (n=247) and familial hypercholesterolemia-
(n=143) according to the Dutch Lipid Clinic Network score. Family
and persond history, physical examination, demographic and anthro-
pometric characteristics and lipid status were analyzed. Results. The
familial hypercholesterolemia+ group had all Dutch Lipid Clinic Net-
work score components significantly higher than the familial hyper-
cholesterolemia- group. The highest average number of points in fa-
milial hypercholesterolemia+ group carries low-density lipoprotein
level and family history data. Significantly higher levels of total cho-
lesterol, low-density lipoprotein and apolipoprotein B were found in
the familial hypercholesterolemia+ group, while high-density lipo-
protein was lower in the familial hypercholesterolemia- group. The
Dutch Lipid Clinic Network score correlates best with level of low-
density lipoprotein and apolipoprotein B (p<0.001). The cut-off point
for low-density lipoprotein is 4.9 mmol/L (sensitivity 56%; specifi-
city 8%), while the cut-off point for apolipoprotein B is 1.52 g/L (sen-
sitivity 42%,; specificity 12.5%) for diagnosis of familial hypercholes-
terolemia. Conclusion. Low-density lipoprotein and apolipoprotein
B values significantly correlate with Dutch Lipid Clinic Network score
values. Elevated values of low-density lipoprotein (>4.9 mmol/L) sig-
nificantly affect the total value of the Dutch Lipid Clinic Network
score and are considered components that carry large number of points
for thediagnosisof familia hypercholesterolemia.

Key words: Hyperlipoproteinemia Type II; Early Diagnosis; Cho-
lesterol, LDL; Apolipoproteins B; Decision Support Techniques;
Predictive Value of Tests

I ntroduction

Familial hypercholesterolemia (FH) is the most
common inherited disorder of lipid metabolism. It is a
monogenetic disorder characterized by high levels of

Sazetak

Uvod. Familijarna hiperholesterolemija je urodeni poremec¢aj meta-
bolizma lipida. Za ranu dijagnostiku koristi se Dutch Lipid Clinic
Network skor. Cilj studije bio je da ispita korelaciju izmedu pomenu-
tog skora i prvih izmerenih vrednosti lipida kod pacijenata koji rani-
jenisu koristili terapiju za snizavanje nivoa lipida. M aterijal i meto-
de. Identifikovano je 390 pacijenata kao familijarna hiperholestero-
lemija + (n =247) i familijarna hiperholesterolemija — (n = 143) prema
Dutch Lipid Clinic Network skoru. Analizirali smo porodi¢nu i licnu
anamnezu, fizikalni pregled, demografske i antropometrijske karak-
teristike i kompletan lipidogram. Rezultati. Grupa Familijarna hi-
perholesterolemija + imala je sve komponente Dutch Lipid Clinic
Network skora znacajno vece nego grupa Familijarna hiperholeste-
rolemija—. Najveéi prose¢ni broj poena u grupi Familijarna hiperho-
lesterolemija + nosi nivo lipoproteina male gustine i podaci o poro-
di¢noj anamnezi. Nadeni su znacajno visi nivoi ukupnog holesterola,
lipoproteina male gustine i apolipoptoteina B u grupi Familijarna
hiperholesterolemija +, dok je lipoprotein velike gustine bio nizi u
grupi Familijarna hiperholesterolemija — Dutch Lipid Clinic Network
skor najbolje korelira sa nivoom lipoproteina male gustine i sa apo-
lipoproteinom B (p < 0,001). Grani¢na tacka za lipoprotein male
gustine je 4,9 mmol/L (osetljivost 56%; specificnost 8%), dok je za
apolipoprotein B grani¢na tacka 1,52 g/L (osetljivost 42%,; specific-
nost 12,5%) za dijagnozu familijarne hiperholesterolemije. Zaklju-
¢ak. Vrednosti lipoproteina male gustine i apolipoprotina B znacaj-
no koreliraju sa vrednostima Dutch Lipid Clinic Network skora.
PoviSene vrednosti lipoproteina male gustine (> 4,9 mmol/L) znacaj-
no uti¢u na ukupnu vrednost Dutch Lipid Clinic Network Skora, tese
smatraju komponentom koja nosi veliki broj poena za dijagnozu fa-
milijarne hiperholesterolemije.

Kljuéne redi: familijarna hiperlipoproteinemija; rana dijagnoza; LDL
holesterol; apolipoprotein B; tehnike za podrsku odlucivanju; predik-
tivna vrednost testova

low-density cholesterol (LDL-ch) from birth and an
increased risk of premature atherosclerotic cardiovas-
cular disease (ASCVD) [1, 2].

Familial hypercholesterolemia can be an autosomal
dominant or an autosomal recessive disease. Autosom-
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Abbreviations

FH —familial hypercholesterolemia
LDL-ch —low-density cholesterol

HDL — high-density lipoprotein

ASCVD — atherosclerosis cardiovascular disease
ApoB — apolipoprotein B

DLCN S — Dutch Lipid Clinic Network Score
Apo Al — apolipoprotein Al

Tg —triglycerides

Lp (a) — lipoprotein (a)

BMI — body mass index

BW — body weight

BH — body height

al dominant FH in 95% of patients occurs as a result of
a mutation in the gene encoding the low-dengity cho-
lesterol (LDL) receptor (LDLR) [3, 4]. In 5% patients,
mutations are found in the genes for apolipoprotein B
(Apo B) and pro-protein convertase subtilisin/kexin
type 9 (PCSK 9), and have similar functional conse-
quences [3]. In the autosomal recessive form of FH,
there is a mutation in LDLR adapter protein 1 [5].

In FH, the basis of the pathological process is inad-
equate removal of LDL from plasma, which increases
the concentration of LDL-ch in blood and the creation
of atherosclerotic changes from birth [6]. FH can be
manifested in homozygous and heterozygous forms.
Patients with the heterozygous form of FH have values
of total cholesterol and LDL-h between 7.75-13
mmol/L, while with the homozygous form, the values
are much higher and range from 15.5-31.0 mmol/L [7].

Familial hypercholesterolemia is usually underdiag-
nosed and undertreated leading to premature ASCVD.
Early identification of FH patients is very important in
order to timely reduce lipid parameters and prevent un-
wanted cardiovascular disorders. The use of therapy to
reduce the value of lipid parameters at a younger age
reduces the occurrence of premature ASCVD contribut-
ing this way to the reduction of morbidity and mortality
[1,7].

The gold standard for diagnosing FH is genetic test-
ing, but it is not included in routine diagnostic procedures.
Therefore, the diagnosis of FH is usually based on clini-
cal findings or validated scores that include clinical and
laboratory parameters. The generally accepted scoring
method in the world, but also in our country, is the Dutch
Lipid Clinic Network score (DLCN S). The DLCN score
includes personal and family data, as well as clinical and
lipid parameters. According to DLCN score points, FH
patient could be identified as definite (>8), probable (6-8),
possible (3-5) or unlikely (0-2) [1].

The aim of the study is to analyze the correlation
between the DLCN score and the level of lipid param-
etersat thetime of diagnosis, aswell asto identify the
best individual lipid parameter that correlates with the
DLCN score which in routine clinical work could be
an early marker of the presence of FH.

Material and Methods

For this study, we analyzed the database and the
medical records of patientswith lipid disorderstreated

intheLipid Disorders Unit at the Clinic of Endocrinal-
ogy, Diabetes and Metabolic Diseases of the Univer-
sity Clinical Center of Serbia (UCCS). The patients
were sdlected according to the criteria as follows: di-
agnosed hyperlipoproteinemia, clearly established in-
creased LDL-ch value (without previously applied
therapy) with triglycerides level <4.5 mmol/l, and ex-
isting data on personal and family history. Our research
included a total of 390 patients who met all the above
criteria

In all patients, we analyzed demographic charac-
teristics, lipid parameters, and all data available to de-
termine the DLCN score. Datawere collected on sex,
age, body weight (BW) and body height (BH) from
which we calculated the body mass index (BMI) ac-
cording to the formula: BMI = BW (kg)/BH (m*®), as
well as the presence of previous diseases (diabetes mel-
litus, ASCVD, hypertension). We have also analyzed
values of the lipid parameters detected before applyin
any lipid lowering therapy, and that: total cholpester ,
its subfractions high-density lipoprotein (HDL-ch) and
LDL-ch, triglycerides (Tg) (analyzed enzymatically
using commercial kit), apolipoproteins (Apo) Al and
Apo B and lipoprotein (a) (Lp(a)) (determined by im-
munoturbidimetry).

Dutch Lipid Clinic Network Score was use for sim-
ple diagnosis of FH based on the existing clinical and
laboratory parameters. The score includes the follow-
ing parameters: LDL-ch level, personal and family
history (premature peripheral or cerebral vascular dis-
ease, coronary disease), presence of xanthoma and/or
corneal arcus, and deoxyribonucleic acid (DNA) anal-
ysis. Based on the value of the DLCN score, the diag-
nosis of FH is marked as unlikely (0-2), possible (3-5),
probable (6-8), or definite (>8).

The Kolmogorov-Smirnov test was used in the sta-
tistical analysis to test the normality of distribution. To
compare the groups, we used either the Student’s t-test
or one-way analysis of variance (ANOVA with Bonfer-
roni post hoc analysis), or the Chi-square test for non-
parametric variables. The correlation of variables was
tested with use of the Spearman correlation test, and
cut-off points for lipid parameters were detected with
use of ROC curve analysis. Results are express as mean
= standard error (SE) or as a number (percentage). The
statistical significance of the difference was set at
<0.05. SPSS 20.0 software was used for statistical data
processing.

Results

Our research included 390 subjects, of which 159
male patients (40.8%) and 231 female patients
(59.2%). From the total number of patients, 63.3%
(n=247) were identified using the DLCN score as
having FH (FH+ group), while in 36.7% (n=143) the
diagnosis of FH (FH- group) was not confirmed
(total point of DLCN score 0-2). The characteristics
of the subjects included in the study are summa-
rized in Table 1. The patients did not differ in age,
while the majority of patients from the FH- group
had diabetes, previous coronary disease and hyper-



Med Pregl 2023; LXXVI (5-6): 151-155. Novi Sad: maj-juni. 153

tension, and their BMI was significantly higher in
comparison to the FH+ group.

Analysis of each DLCN score component have
shown that all components in the FH+ group were sig-
nificantly higher than the ones in FH- group. In addi-
tion, the highest average number of points in the FH+
group carries the levels of LDL-ch and then the family
data as well. At the same time, total average number
of DLCN score pointswas amost Sx-fold greater com-
pared to the FH- group (Table 2).

When we analyzed the levels of the investigated
lipid parameters, we found significantly higher levels
of total ch, LDL-ch and Apo B in the FH+ group com-

pared to the FH- group, while HDL-ch was signifi-
cantly lower in FH- group compared to the FH+ group.
At the same time, we could not find any differences in
the levels of Tg, Apo Al or Lp(a) between the two
groups (data are shown on Table 3).

Additionaly, we analyzed the mean DLCN score
and lipid levels in the Group FH+ divided according to
the DLCN score points. Of 247 patients with confirmed
FH diagnosis, 47 patients had a definite FH diagnosis
(score >8), 56 patients had a probable FH diagnosis
(score 6-7) and 144 patients had a possible FH diagno-
sis (score 3-5). Significant difference was found be-
tween these subgroups in FH+ patients when it comes

Table 1. Demographic characteristics of the investigated patients with and without FH
Tabela 1. Demografske karakteristike pacijenata sa familijarnom hiperholesterolemijom (FH) i bez nje

Parameters/Parametri FH+ group/Grupa FH+ n=247)  FH- group/Grupa FH- (n=143) plp
Gender (M/F)/Pol (M/Z) 83/164 51/92

Age/Godine 60.47 £1.042 59.25 +1.32 NS
BW/Telesna tezina (kg)® 73.86 = 0.88 78.13 £ 1.31 <0.05
BMI/Indeks telesne mase (kg/m?)° 26.17 £ 0.26 27.05+0.33 <0.05
Diabetes/Dijabetes (%) 22.0 78.0 <0.01
Coronary disease/Koronarna bolest (%) 13.1 86.9 <0.05
Hypertension/Hipertenzija (%) 29.9 70.1 <0.05

Legend 2 Results are expressed as mean + SE; ® BW - Body weight; © BMI - Body mass index
Legenda: 2 Rezultati su izraZeni kao srednja vrednost = SD; * BW — Telesna tezina; © BMI — Indeks telesne mase

Table 2. Average point number of DLCN S components in patients with and without FH
Tabela 2. Prosecan broj poena komponenti DLCN skora kod pacijenata sa familijarnom hiperholesterolemijom
(FH) i bez nje

Score components/Komponente skora FH+ group/FH+ grupa FH- group FH- grupa plp

Family history/Porodicna anamneza 1.09 = 0.06 0.42 +£0.04 <0.001
Personal history/Licna anamneza 0.60 +0.06 0.12+0.03 <0.001
Xanthomas/Ksantomi 0.53+0.112 0.00 £ 0.00 <0.001
LDL-ch value/LDL-h® 374 £0.13 0.63 +0.04 <0.001
Total DLCN score®/Ukupni DLCN skor 592 +0.21 1.03 +£0.07 <0.001

Legend 2 Results are expressed as mean = SE; ® LDL-ch/LDL-h — Low density lipoprotein; “DLCN S — Dutch Lipid Clinic Network score
Legenda: @ Rezultati su izrazeni kao srednja vrednost + SD; " LDL-ch/LDL-h — Lipoprotein male gustine; DLCN skor — Dutch Lipid
Clinic Network skor

Table 3. Values of lipid parameters in patients with FH vs. patients with no disease
Tabela 3. Vrednost lipidnih parametara kod pacijenata sa familijarnom hiperholesterolemijom (FH) i kod pacijenata bez
bolesti

Parameters/Parametri FH+ group/Grupa FH+ FH- group/Grupa FH- plp
Total cholesterol/Ukupni holesterol 7.33+0.132 5.84+£0.12 <0.001
HDL-ch/ HDL-h° (mmol/L) 1.37+£0.02 1.22+£0.03 <0.05
LDL-ch/LDL-h® (mmol/L) 5.05+0.12 3.62+0.10 <0.01
Tg® (mmol/L) 2.09 +£0.07 2.30+0.13 NS
Apo Al®(g/L) 1.63 +0.02 1.55 = 0.03 NS
Apo Bf(g/L) 1.46 £ 0.03 1.22+£0.03 <0.001
Lp(a) (mg/L) 0.33 +£0.02 0.32 +£0.03 NS

L egend 2Results are expressed as mean + SE; HDL-ch/HDL-h®— High density cholesterol; LDL-ch/LDL-h®—Low density lipoprotein; Tg¢
— Triglycerides; Apo A1°— Apolipoprotein A; Apo Bf— Apolipoprotein B

Legenda: HDL-ch/HDL-h" — Holesterol velike gustine; LDL-ch/LDL-h°— Lipoprotein male gustine; Tg"— Trigliceridi; Apo A1 —
Apolipoprotein A; Apo B'— Apolipoprotein B
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Figure 1. Mean value of total DCLN score in FH+ pa-
tients with definite, probable and possible FH

Slika 1. Srednja vrednost ukupnog DLCN skora kod FH
+ pacijenata sa definitivnom, verovatnom i mogucom
dijagnozom familijarne hiperholesterolemije
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Figure 2. Mean value of lipid parameters in FH+ pa-
tients with definite, probable and possible FH
Slika 2. Srednja vrednost lipidnih parametara kod FH+
pacijenata sa definitivnom, verovatnom i mogucom di-
Jjagnozom familijarne hiperholesterolemije
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to DLCN score values (p<0.05) (Figure 1). Patients
with adefinite FH diagnosis had the highest DLCN
score mean value (11.45+0.44), which was signifi-
cantly higher compared to patients with a probable
FH (6.43£0.06) or possible FH diagnosis (3.90+0.06;
p<0.05 respectively) (Figure 1).

Regarding the values of lipid parameters of sub-
groups (probable, possible, and definite) within the
FH+ group, we found that total cholesterol (8.83+
0.37 mmol/I) and LDL-ch (6.55+ 0.34 mmol/l) were
significantly higher in with the definite FH subgroup
in comparison to other two subgroups (total ch: 7.47+
0.25; 6.79+ 0.12; LDL-ch: 5.18+ 0.24; 4.5+ 0.11
mmol/L; p<0.01 respectively), while we could not find
any differences in HDL-ch and Tg levels (Figure2).
Similarly, Apo B level was significantly higher in the
definite FH subgroup (1.8+ 0.09 g/1) compared to the
other two subgroups (1.53+ 0.06; 1.33+ 0.03 g/I;
p<0.05 respectively), while the level of Apo Al was
similar in all three subgroups (Figure 3).

Finally, correlation was made between the total
calculated value of the DLCN score and the level of the
investigated lipid parameters. According to our results,
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Figure 3. Mean value of Apo Al and Apo B in FH+
patients with definite, probable and possible FH
Slika 3. Srednja vrednost apolipoproteina Al i B kod

FH+ pacijenata sa definitivnom, verovatnom i mogucom
familijarnom hiperholesterolemijom

the DLCN score highly statistically and best correlates
with the LDL-ch level (r=0.463; p < 0.001), followed
by Apo B (r=0.364; p <0.001). We performed the ROC
curve analysis to investigate the LDL-ch and Apo B
threshold levels that have the highest probability to di-
agnose FH with use of the DLCN score. The results
showed that the cut-off point for LDL-ch is 4.9 mmol/l
with 56% sensitivity and 8% specificity, while the cut-
off point for Apo B is 1.52 g/l with 42% sensitivity and
12.5% specificity for the diagnosis of FH.

Discussion

The results of this study showed that the level of
LDL-ch and Apo B in our cohort of patients with FH
correlate most strongly with DLCN score values during
the diagnosis. In addition, our results imply that finding
of elevated LDL-ch (> 4.9 mmol/l) and/or Apo B (>
1.52 g/1) values during the routine clinical work strong-
ly suggest that the DLCN score should be performed
on the patientsin order to diagnose FH.

The presence of FH leadsto atherosderctic changes
in blood vessels and increases the risk of premature cor-
onary disease [8]. Despite the mentioned facts, the FH is
often underdiagnosed in most countries. Early detection
of the disease isimportant for early gpplication of treat-
ment and prevention of atherosclerosis. The goal of our
research was to try to improve the diagnosis in order to
apply the appropriate therapy. Previous studies, including
our research, show that statins were prescribed to patients
with FH in only 48% cases and the administered dose
was not sufficient to reduce the LDL-ch level according
to the recommended guidelines [8—11].

The analysis of al the DLCN score components
in our patients showed that there is a significant dif-
ference between the patients having the disease
(FH+) and the ones not having the disease (FH-),
which is in accordance with earlier studies [7-9, 12,
13]. The higher value of mean score points in the
DLCN score in our results was found for LDL-ch
followed by family data, which strongly suggests that
FH should be suspected in patients with elevated
LDL-ch and a positive family history (premature
ASCVD or high cholesterol in a family member).
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At the University of Catania in Italy, in 2017, studies
were conducted with a large number of patients
(n=1575), which showed that the DLCN score is a very
sensitive method that can be used to identify patients
with probable FH (score value >6), after which the pa-
tientswere referred for genetic testing. The high sens-
tivity of the test is evidenced by the fact that as much
as 90.5% of patients had a genetic mutation [9]. In our
country, genetic testing is not an everyday clinical prac-
tice, so simpler methods such as the DLCN score are
used for diagnosis. However, DLCN is a reliable meth-
od only if all information is available to calculate its
value [9].

We wanted to see with our research if there is a
statistically significant difference when it comes to
lipid parameters in FH+ and FH-. The results show that
there is Satistical sgnificance when it comesto total
cholesteral, LDL-h, and ApoB, and the diagnosisis
easier if these parameters are elevated during lab tests.
In the further course of the research, we compared the
mean values of lipid parameters between the three
groups that we defined based on the DLCN score as
definitely, probably, and possibly FH. The results show
that patients with a definite FH diagnosis (>~ 6 mmol/l)
had the highest mean value of LDL-ch, while that
value was around 5 mmol/l in all patients with FH.

Previous research has shown that the value of LDL-ch
5.9 mmol/I represents a value that is associated with
the presence of mutation [8], and the diagnosis of FH
can be made with great certainty based on the meas-
ured LDL-ch between 5.7 and 7.7 mmol/I [14]. Our
results are in line with these recommendations and
suggest that there is safe diagnosis of FH with high
probability in patients with LDL-ch greater than 6
mmol/l, but may also be present with lower LDL-ch
values (cut-off >4.9 mmol/l) (which are often over-
looked in routine clinical work), and it is also necessary
to calculate this simple DLCN score with such patients.

Conclusion

Our research shows that low-density cholesterol
values, as well as apolipoprotein B, significantly cor-
relate with Dutch Lipid Clinic Network score values.
Elevated low-density cholesterol values (>4.9 mmol/I)
significantly affect the total Dutch Lipid Clinic Net-
work score value and are considered components that
carry a high number of points for the diagnosis of fa-
milial hypercholesterolemia. We want the results of our
work to improve diagnosing of familial hyprcholes-
terolemia and thus prevent unwanted cardiovascular
diseasesin those patients.
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KORELACIJA ELEKTROKARDIOGRAFSKIH I EHOKARDIOGRAFSKIH PARAMETARA U
DIJAGNOSTICI HIPERTROFIJE LEVE KOMORE KOD BOLESNIKA SA HIPERTENZIJOM
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Summary

I ntroduction. Left ventricular hypertrophy is defined as an in-
crease in the left ventricular mass. Electrocardiography is a widely
used and cost-effective method for the initial screening of the con-
dition, but it has limited sensitivity and specificity. The Sokolow-
Lyon and Cornell criteria are still most commonly used in diagnos-
ing the disease; their sensitivity, however, is low. On the contrary,
the Romhilt-Estes scoring system incorporates atrial abnormalities
and repolarization phases making this scoring system a better di-
agnostic tool. This study explores the correlation between electro-
cardiography and echocardiography in the diagnosis of left ven-
tricular hypertrophy. Material and Methods. The study enrolled
30 patients with median age of 62, diagnosed with arterial hyperten-
sion, who underwent a 12-lead electrocardiogram and transtho-
racic echocardiogram. The analysis included the assessment of
correlation between the relevant electrocardiographic parameters
and the left ventricular mass index, as well as calculation of their
diagnostic capability including the area under the ROC curve. Re-
sults Positive correlation of moderate intensity has been observed
between the left ventricular mass index and Sokolow-Lyon
(p=0.479), Cornell index (p=0.366), and Cornell product (p=0.423).
Cornell product had the highest sensitivity (0.82), while the Romhilt-
Estes criteria exhibited the highest specificity (0.85). Sokolow-Lyon
yielded the highest area under the curve (0.733), followed by Cornell
product (0.640), Cornell voltage (0.622), and Rombhilt-Estes criteria
(0.570). Conclusion. The Sokolow-Lyon criterion exhibited the best
balance between sensitivity and specificity, the highest and sig-
nificant area under the ROC curve and the strongest correlation
with the left ventricular mass index.

Key words: Electrocardiography; Echocardiography; Hyper-
trophy, Left Ventricular; Hypertension; Diagnosis; Sensitivity
and Specificity

I ntroduction

Left ventricular hypertrophy (LVH) is defined as
an increase of the left ventricular mass either due to
wall thickening or due to enlargement of the left ven-
tricular cavity, or both, in response to a wide array of
pathophysiological stressors [1-3]. This cardiac remod-

Sazetak

Uvod. Hipertrofija leve komore definiSe se kao uveéanje mase leve
komore. Elektrokardiografija je Siroko rasprostranjena i jeftina me-
toda koja sluZi za inicijalni skrining ovog oboljenja, ali je ograni-
¢ene senzitivnosti i specificnosti. Sokolow-Lyon i Cornell Kriteri-
jumi i dalje se najvise koriste u dijagnostici ove bolesti, medutim,
njihova osetljivost je niska. Nasuprot njima, Romhilt-Estes Skor
sistem obuhvata atrijalne abnormalnosti i faze repolarizacije, ¢cime
ovaj skor sistem postaje bolji dijagnosticki alat. Cilj ovog rada bio
je istrazivanje medusobne povezanosti izmedu elektrokardiografi-
jeiehokardiografije u kontekstu dijagnoze hipertrofije leve komo-
re. Materijal i metode. U studiju je bilo uklju¢eno 30 bolesnika
medijane godina 62, sa arterijskom hipertenzijom i ranije nacinje-
nim 12-kanalnim elektrokardiogramom i transtorakalnim ehokar-
diogramom. Analiza je obuhvatala odredivanje jacine povezanosti
elektrokardiografskih parametara od interesa sa indeksom mase
leve komore kao i odredivanje njhovog dijagnosti¢kog kapaciteta
ukljuéujuéi izraGunavanje povrsine ispod ROC krive. Rezultati.
Primecena je jaka pozitivna korelacija izmedu indeksa mase leve
komorei Sokolow-Lyon kriterijuma (p = 0,479), Cornell indeksa (p
=0,366) kao i Cornell proizvoda (p = 0,423). Najvecu senzitivnosti
pokazao je Cornell proizvod (0,82) dok je najvecu specifi¢nost imao
Rombhilt-Estes kriterijum (0,85). Analizirana povrsina ispod ROC
krive bila je najveca za Sokolow-Lyon kriterijum (0,733), zatim
Cornell proizvod (0,640), Cornell indeks (0,622) i na kraju Romhilt-
Estes kriterijum (0,570). Zakljucak. Sokolow-Lyon kriterijum po-
kazao je najbolji odnos izmedu senzitivnosti i specificnosti, najvi-
Su i znacajnu povrsinu ispod ROC krive kao i naizrazeniju korela-
ciju sa indeksom mase leve komore.

Kljuéne redi: elektrokardiografija; ehokardiografija; hiper-
trofija leve komore; hipertenzija; dijagnoza; senzitivnost i
specificnost

eling response is triggered by various pathophysiolog-
ical stressors such as increased intraarterial pressure
or intraventricular volume overload [2.,4] and is prom-
inently observed in hypertensive patients. The preva-
lence of LVH increases with the severity of hyperten-
sion, advancing age, and obesity. In general popula-
tion, the prevalence of the LVH is between 15 and 20%
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Abbreviations

LVH — left ventricular hypertrophy

ECG  —electrocardiography

DM — diabetes mellitus

BMI —body mass index

SL — Sokolow-Lyon

Cl — Cornell index

CP — Cornell product

RE — Rombhilt-Estes

LVM  —left ventricular mass

LVMI  —left ventricular mass index

LVIDd - left ventricular end-diastolic diameter
LVIDs - left ventricular end-systolic diameter
PLWd - posterior wall end-diastolic diameter
IVSd  —interventricular septum end-diastolic diameter
LA — left atrium diameter

EF — gjection fraction

ROC — receiver operating characteristics
AUC — area under the curve

PPV — positive predictive value

NPV — negative predictive value

and it is similar in men and women, with rates being
significantly higher in hypertensive patients [2]. As
LVH evolves, it can independently serve as a risk fac-
tor for chronic heart failure, arrhythmias, and even
sudden cardiac death [5], highlighting the critical need
for accurate and timely detection of the condition.

Both electrocardiography (ECG) and echocardi-
ography have emerged as indispensable tools in the
comprehensive assessment of left ventricular hyper-
trophy. Echocardiography boasts superior diagnostic
accuracy, especially in the early stages of the disease,
however, it is also important to point out that it comes
at the cost of being more expensive and time-consum-
ing [6, 7]. Considering these factors, current available
guidelines for arterial hypertension and appropriate
utilization criteria for echocardiography do not en-
dorse its universal application in patients with hyper-
tension. Instead, they recommend employing echocar-
diography when the test results are likely to signifi-
cantly impact the patient’s management and trestment
decisions [8—10]. ECG, on the other hand, is a rela-
tively straightforward procedure since it poses as a
complementary screening alternative that has low cost
and wide dissemination, however, its diagnostic spe-
cificity and, especially, sensitivity are constrained [11].
The underlying assumption for the use of ECG is that
the enlargement of the left ventricular mass leads to a
more robust electrical field, resulting in heightened
electrical forces directed posteriorly and leftward.
Consequently, this augmentation leads to increased
QRS amplitude in specific leads [12].

Traditionally, voltage criteria, such as Sokolow-
Lyon (SL), Cornell voltage index (CI) and Cornell
product (CP), as well as some scoring systems, one
such being Romhilt-Estes (RE) criteria, are utilized
in electrocardiography as a method for detecting
left ventricular hypertrophy [11, 13—16], however,
there is still an ongoing debate concerning their di-
agnostic value. The correlation between these two
diagnostic modalities in detecting LVH has gar-

nered increasing attention, as a more comprehensive
understanding of their mutual relationship holds the
potential to refine diagnostic accuracy and optimize
patient care. By synthesizing the latest research
rindings, this paper aims to explore the interplay
between ECG and echocardiography in the context
of LVH diagnosis, particularly in hypertensive pa-
tients.

Material and Methods

We have conducted a cross-sectional retrospec-
tive study that included patients with diagnosed
arterial hypertension [8] treated at the Institute of
Cardiovascular Diseases of Vojvodina in Sremska
Kamenica from 2017 to 2019.

Age, gender, presence of diabetes mellitus (DM),
and body mass index (BMI) were recorded for each
patient. All patients underwent a 2D echocardiogra-
phy. Each patient underwent a standard 12-lead ECG
recording at a speed of 25 mm/s and voltage gain of
10 mm = 1 mV. The SL voltage parameter, CI, CP,
and RE were determined from each ECG report. In-
dividual wave measurements were taken with a
caliper to an accuracy of 0.1 mm. The SL voltage
parameter was obtained by adding SV, and RV, (ex-
pressed in mm) with the cut-off value >35 mm. Cor-
nell voltage index was obtained by adding SV, and
RaVL (expressed in mm), while the CD was obtained
by multiplying CI with the duration of the QRS com-
plex (expressed in mm-ms). The cut-off value for the
CI was sex-dependent (>28 mm for males and >20
mm for females), while the CP defined LVH when it
was above 2440 mm-ms [8]. The RE criteria encom-
passed six categories, each scored with a specific
number of points. Probable LVH was defined when
the RE criteria score was 4 points, while definitive
LV H was defined when the RE criteria score ranged
from 5 to a maximum of 13 points [15, 16].

Moreover, the echocardiographic parameters
were registered as follows: left ventricular mass
(LVM), left ventricular mass index (LVMI), left
ventricular end-diastolic diameter (LVIDd), left
ventricular end-systolic diameter (LVIDs), poste-
rior wall end-diastolic diameter (PLWd), interven-
tricular septum end-diastolic diameter (IVSd), left
atrium diameter (LA), and ejection fraction (EF).
Myocardial hypertrophy was defined if the left ven-
tricular mass index exceeded 115 g/m? for men and
95 g/m? for women [17].

The normality of the continuous variables was
assessed using the Kolmogorov-Smirnov test. Non-
normally distributed continuous variables were re-
ported as the median with the interquartile range
(Q1-Q3). Continuous variables were compared be-
tween independent groups using the Wilcoxon rank-
sum test, categorical variables were compared using
the chi-square test or Fisher’s exact test, as appropri-
ate. Spearman’s correlation coefficient was used to
express the level of association between selected
continuous variables. Discriminatory capacity, e.g.,
predictive strength of ECG criteria for the left ven-
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tricle hypertrophy, was evaluated via the area under
the receiver operating characteristic (ROC) curve
area under the curve (AUC). The sensitivity, spe-
cificity, positive predictive value (PPV), negative
predictive value (NPV), positive and negative like-
lihood ratio (PLR and NLR, respectively), were
calculated for each predictor based on sensitivity
and specificity. All statistical tests were two-tailed
and the alpha level of 0.05 was set as a significance
threshold. No imputations were used for the missing
data. Statistical analyses were conducted using
RStudio 2023.03.1+446 “Cherry Blossom™ Release.

Results

Our study included 30 patients diagnosed with
hypertension, with a median age of 62 (55-69) and
female predominance of 56.7%. Female participants
were significantly older with median age of 67 (61-
72) compared to males with median age of 56 (36-
61), p=0.017. Four participants (2 male and 2 female)
had DM. The median BMI was 29 (27.3-32.2) kg/
m?, with no differences between genders (p=0.241).
Five participants (16.7%) had a BMI below 24.9 kg/
m?, 12 (40%) patients fell into the BMI range of
25.0-29.9 kg/m?, while 13 (43.3%) patients had a

Table 1. Patients’ characteristics at the baseline
Tabela 1. Osnovne karakteristike bolesnika

BMI over 30.0 kg/m?. Patient baseline characteris-
tics are presented in the Table 1.

After analysing the echocardiographic parame-
ters, it was observed that the male gender exhibited
significantly higher values for left ventricular mass,
with a median of 359 (231-453) g compared to 173
(105-220) g in females, p<0.001. Similarly, the left
ventricular mass index was notably higher in males,
160 (106-189) g/m?, compared to 99 (69-111) g/m?in
females, p=0.006. Despite these differences, the pres-
ence of LVH based on left ventricular mass index
cut-off values showed no statistically significant dif-
ference between genders, with 9 (53%) females and
8 (62%) males having LVH (p=0.638). Additionally,
the male population exhibited significantly higher
LVIDd, LVIDs, and left atrium diameter, while no
statistically significant differences were found in
IVSd, PLWD, and EF. Complete echocardiographic
parameters are presented in Table 2.

The ECG analysis showed that the SL criterion
had a median of 24.90 (18.88-30.58) mm with no
significant differences between genders. Among all
patients, five (16.7%) participants had values above
the appropriate cut-off, with no gender-based fre-
quency differences. Regarding the CI criterion, males
exhibited a significantly higher median value of

Characterigtic Totd/Ukupno,

Femde/Zene, MdeMuskarci,

Karakteristika No/Br. =30 No/Br. =17 No/Br. =13 plp
AgelStarost 62 (55-69) 67 (61-72) 56 (36-61) 0.017
BMI 29.0 (27.3-32.8) 28.4(27.2-32.3) 31.7 (28.3-33.9) 0.241
<249 5(16.7) 4 (24) 1(7.7)
25.0-29.9 12 (40) 7 (41) 5(398) 0.494
> 30 13 (40.3) 6 (35) 7 (54)
Diabetes mellitus/Dijabetes melitus 4 (13) 2 (12) 2 (15) 1.000

Legend: BMI — Body Mass Index; Numerical data is presented as the median (Q1-Q3); categorical data is presented as n (%)
Legenda: BM| — Indeks telesne mase; Numericki podaci su prikazani kao medijana (Q1-Q3); kategorijalni podaci su prikazani kao br. (%)

Table 2. Echocardiographic parameters
Tabela 2. Ehokardiografski parametri

Echocardiographic/Parameter Total/Ukupno, No/Br. = 30 FemalelZene, No/Br. = 17 Mae/Muskarci, NolBr. =13 plp

LVM (g) 222 (158-276)
LVMI (g/m?) 106 (91-153)
LVIDd (cm) 4.90 (4.53-5.38)
LVIDs (cm) 3.20 (2.80-3.50)
IVSd (cm) 1.30 (1.20-1.40)
PLWd (cm) 1.30 (1.20-1.30)
LA (cm) 4.10 (3.42-4.40)
EF (%) 60 (54-64)

173 (105-220)

359 (231-453) <0.001

99 (69-111) 160 (106-189) 0.006
470 (4.50-5.10) 5.30 (4.90-6.30) 0.025
3.00 (2.80-3.40) 3.40 (3.30-4.40) 0.034
1.30 (1.20-1.40) 1.30 (1.30-1.40) 0.215
1.20 (1.20-1.30) 1.30 (1.20-1.30) 0.151
3.90 (3.30-4.30) 4.40 (3.90-4.70) 0.018

61 (57-64) 59 (52-64) 0.586

Legend: LVM — left ventricular mass; LVMI — left ventricular mass index; LVIDd — left ventricular end-diastolic diameter; LVIDs
— left ventricular end-systolic; IVSd — interventricular septum end-diastolic diameter; PLWd — posterior wall end-diastolic diameter;
LA — left atrium diameter; EF — ejection fraction; Data is presented as the median (Q1-Q3)

Legenda: LVM — masa leve komore; LVMI — indeks mase leve komore; LVIDd — enddijastolni dijametar leve komore; LVIDs — end-
sistolni dijametar leve komore; 1VSd — enddijastolni dijametar interventrikularnog septuma; PLWd — enddijastolni dijametar zad-
njeg zida; LA — dijametar leve pretkomore; EF — istisna frakcija; Podaci su prikazani kao medijana (Q1-03)
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Graph 1. Rombhilt-Estes criteria by gender
Grafikon 1. Romhilt-Estes kriterijumi prema polu
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Graph 2. Scatter diagrams between left ventricular mass
index and A. Sokolow-Lyon voltage. B. Cornell Voltage.
C. Cornell product and D. Rombhilt-Estes score
Grafikon 2. Dijagram rasprsenja izmedu indeksa mase leve
komore i A. Sokolow-Lyon voltaznog kriterijuma. B. Cornell
voltaznog kriterijuma. C. Cornell proizvoda i D. Romhilt-
Estes skora

20.90 (18.45 vs. 25.65) mm vs. 17.10 (15.40-26.65)
mm, p=0.035. Additionally, nine patients, with no
significant gender-based frequency differences, had
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Graph 3. ROC curves for the electrocardiographic criteria
Grafikon 3. ROC krive za elektrokardiografske kriterijume

values indicative of left ventricular hypertrophy. The
CP also yielded significant results, with males having
a higher median value of 1992.80 (1716.0-2821.50)
mm-ms vs. 1540.0 (1205.60-1674.40) mm-ms, p=0.012.
Of note is that five patients showed CP values exceed-
ing 2440 mmms, with no significant gender-based
frequency differences. Four patients (13.3%) met the
RE criterion with a score of 4, while eight patients
(26.7%) had a score over 4, as illustrated in Graph 1.

Correlation analysis revealed that there was a sig-
nificant moderate positive correlation between LVMI
and SL voltage (p=0.47, p=0.007), CI (p=0.37,
p=0.047), as well as CP (p=0.42, p=0.020). On the
other hand, although the RE score correlated mod-
erately positive with LVMI, the correlation was not
statistically significant (p=0.33, p=0.077) (Graph 2).

The CP demonstrated the highest sensitivity of
0.82, followed by SL (0.76), CI (0.65) and lastly the
RE criteria (0.35). On the other hand, the RE score
achieved the highest specificity of 0.85, while CP
exhibited the lowest specificity of 0.54, which re-
sulted in the lowest NPV (Table 3). Analysis of the
ROC curves demonstrated that the SL criterion ex-
hibited the highest AUC of 0.733, closely followed
by the CP with an AUC of 0.640, the CI criterion
with an AUC of 0.622, and lastly, the RE score with
an AUC of 0.570 (Graph 3).

Discussion

Various electrocardiographic criteria were com-
pared in this study to diagnose left ventricular hyper-
trophy, with echocardiographic findings of the left
ventricular mass index serving as the reference diag-
nostic method in patients with arterial hypertenson.
Left ventricular hypertrophy represents an asympto-
matic organ damage developing under the influence of
arterial hypertension and posing high risk of adverse
cardiovascular events for the patients [§].

Our study included 30 patients with the median age
of 62 years, mostly overweight and obese individuals
with 80.3% having a BMI that exceeds the obesity cut-
off of 24.9 [18]. This observation is in line with previ-
ous research indicating higher prevalence of left ven-
tricular hypertrophy in obese populations [19]. Diabe-
tes has also been closely associated with the develop-
ment of the LVH [20, 21]. We identified four individu-
als (13%) with diabetes mellitus, reinforcing the rele-
vance of considering DM as a potential risk factor in
the context of left ventricular hypertrophy.

The correlation analysis revealed that LVMI ex-
hibited the strongest positive correlation with SL
(p=0.47), followed by a slightly weaker but still sta-
tistically significant positive correlation with CP
(p=0.37) and CI index (p=0.42). On the other hand,
tﬁe RE criteriashowed the weakest association with
LVMI in our study. Such variations in results among
different studies that explore the relationship between
ECG and left ventricular hypertrophy have been at-
tributed to the daily fluctuations in ECG voltage
within the same patient, as reported by previous re-
search [22, 23].
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Table 3. Diagnostic performance of the EKG criteria
Tabela 3. Dijagnosticki kapacitet EKG kriterijuma

V, et al. Electrocardiography in Left Ventricular Hypertrophy

ECG parameter/EKG parametar ~ Sensitivity/Senzitivnost  Specificity/Specificnost PPV NPV PLR NLR AUC
Sokolow-Lyon 0.76 0.62 0.72 0.67 2.00 0.39 0.733
Cornell voltage 0.65 0.69 0.73 0.60 2.10 0.51 0.622
Cornell product 0.82 0.54 0.70 0.70 178 0.33 0.640
Romhilt-Estes 0.35 0.85 0.75 0.50 2.33 0.76 0.570

Legend: PPV — Positive predictive value; NPV — Negative predictive value; PLR — Positive likelihood ratio; NLR — Negative likeli-

hood ratio; AUC — Povrsina ispod krive

Legenda: PPV — Pozitivna prediktivna vrednost; NPV — Negativna prediktivna vrednost; PLR — Odnos verovatnoce pozitivnog re-
zultata; NLR — Odnos verovatnoée negativnog rezultata; AUC — Povrsina ispod krive

The SL criterion demonstrated relatively balanced
sensitivity (0.76) and specificity (0.62), positive predic-
tive value (PPV) and negative predictive value (NPV)
predictive values (0.72 and 0.67, respectively), suggest-
ing its potential for correctly 1dent1fy1ng true positive
and true negative cases. The CI criterion showed sim-
ilar results (sensitivity 0.65, specificity 0.69, PPV 0.73,
NPV 0.60), while its QRS duration product exhibited
higher sensitivity of 0.82 with significantly lower spe-
cificity of 0.54, while PPV and NPV were identical,
0.70. On the other hand, the RE criterion displayed the
lowest sensitivity (0.35) and NPV (0.50) but notably the
highest specificity (0.85) and PPV (0.75), suggesting it
might be more appropriate at correctly identifying true
negatives. The wide range of sensitivity and specifi-
city suggests the presence of both false negative and
false positive results. Various studies had been con-
ducted reporting sensitivity and specificity values that
are different than the ones in our study. For instance, a
study conducted in 2022 [11] reported much lower sen-
sitivity of all analysed ECG criteria (SL 0.05, CI and
RE 0.22), while, on the other hand, specificity rates
were much higher, reaching up to 1 for SL criterion,
0.952 and 0.738 for CI and RE, respectively. A sys-
temic review from 2007 performed on 21 studies [13]
found that the median sensitivity for SL criterion was
0.21 (range 0.04 to 0.52), while the median specificity
was 0.89 (range from 0.53 to 1). CI and CP exhibited
the same median specificity of 0.96 (range 0.89 to 1
and 0.90 to 1, respectively), and the sensitivity was
notably lower: 0.15 (range 0.02 to 0.41) and 0.115 (range
0 to 0.39) for CI and CP, respectively. Moreover, the
RE criterion demongtrated the highest specificity with
a median of 0.99 (range 0.71 to 1) and a relatively low
sensitivity, median of 0.12 (range 0 to 0.41). Not all
results in our study correspond although there is an
alignment with certain aspects of thefindingsfromthe
2007 systemic review. This variation could be attrib-
uted to the relatively small sample size examined in
our study. Regarding the observed wide range of sen-
sitivity values, Narayanan and colleagues [24] attribute
the presence of false negative results to electrical re-
modeling of the heart. They suggest that extracardiac
factors such as the distribution of adipose tissue in the
chest area and chronic obstructive pulmonary disease
lead to a decrease in the ECG voltage recorded on the
surface of the chest. Additionally, the same authors
state that pathological changesin iiypertrophied myo-

cardium can lead to relative voltage deficit, resulting
in a lack of expected increase in QRS amplitude.

The results from numerous authors who have stud-
ied the diagnostic capabilities of specific electrocar-
diographic criteriafor diagnosing LVH are not congst-
ent in regard to which criterion has the best diagnostic
potential. Wei Zhang et a. [17] compared S, Cl and
CP criteriain relation to echocardiographic diagnosis
of LVH using LVMI as the reference. They concluded
that the Cornell criteriahad the highest AUC, indicat-
ing that it might be a more reliable diagnostic test for
LVH. Their findings were consistent with the results
of Hsieh et al. and Xie et al. [25, 26], where it was
demonstrated that voltage criteria modified by the du-
ration of the QRS complex, such as the CI product,
were superior in diagnosing LVH defined according
to LVMI. Moreover, these criteria were also identified
as better predictors of cardiovascular mortality. Our
study demonstrated that the SL voltage criterion was a
significantly better diagnostic method, as indicated by
the highest AUC value of 0.733, followed by CP (0.640),
CI (0.622) and lastly the RE criterion (0.570).

Conclusion

In our patient cohort, the Sokolow-Lyon voltage
criterion exhibited the best trade-off between specifi-
city and sensitivity, substantial ROC curve area and a
moderately strong correlation with the left ventricular
mass index diagnosed. Although weaker than Sokolow-
Lyon, the Cornell voltage index and Cornell product
also displayed positive correlations with the left ven-
tricular mass index. Notably, there was not any statisti-
cally significant correlation between echocardiograph-
ic left ventricular hypertrophy diagnosis and Rombhilt-
Estes electrocardiographic criteria in our study. How-
ever, the value of these criteria was seen in their high
sensitivity, the highest negative likelihood ratio and
negative predictive value.

To make an early and more accessible left ven-
tricular hypertrophy diagnosis, further research is
necessary to identify even more precise electrocar-
diographic criteria as the primary and routine diag-
nostic tool in hypertensive patients.

The study had several limitations. Its design was
retrospective and it included a relatively small number
of participants. There was a presence of selection bias
and the potential for confounding variables.
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POSTTRAUMATIC PSEUDOANEURYSM OF THE INTERNAL CAROTID ARTERY EX-
TRACRANIAL SEGMENT DUE TO CHRONIC INTIMAL
TRANSECTION — CASE REPORT

POSTTRAUMATSKA PSEUDOANEURIZMA EKSTRAKRANIJALNOG SEGMENTA UNUTRASNJE
KAROTIDNE ARTERIJE USLED HRONICNE TRANSEKCIJE INTIME — PRIKAZ SLUCAJA

Tijana KOKOVICY, Zeljko ZIVANOVIC? 3 and Viktor TILL2

Summary

Introduction. Carotid artery pseudoaneurysms can refer to pseu-
doaneurysms involving any segment of the carotid arteries. Post-
traumatic internal carotid artery pseudoaneurysm dilatation due
to intimal transection is extremely rare entity that requires detailed
clinical examination and multiple diagnostic modalities to confirm
thediagnoss. The aim of the study is to present rare entity of post-
traumatic extracranial internal carotid artery pseudoaneurysm
dilatation due to intimal transection, diagnostic algorithm and
diagnostic findings. Case Report. The patient was a 30-year-old,
previously healthy, female who came to see a cardiologist due to
intermittent tachycardia, which first appeared a week before the
examination. Duplex ultrasound was performed, and aneurysm of
extracranial segment of internal carotid artery was found. The
patient had severe neck trauma due to bicycle accident in child-
hood, which was treated at home, without medical examination.
Further computed tomography angiography and magnetic reso-
nance angiography were performed. All imaging findingswerein
favor of chronic arterial wall small pseudoaneurysmal dilatation,
with intimal transection, without signs of acute trauma. Based on
the above, a decision was made to continue conservative treatment
in accordance with the recommendations of current guidelines.
Periodic clinical diagnostic follow-up was performed. After the
applied therapy, the complaintsin terms of intermittent tachycar-
dia disappeared completely. Conclusion. Formation of extracra-
nial internal carotid artery pseudoaneurysm due to intimal transec-
tion is a rare entity, and requires multiple imaging findings in
order to evaluate if the trauma is acute or chronic. In most cases,
chronic pseudoaneurysm does not require surgical intervention.
It requires conservative medical treatment and diagnostic follow-up.
Key words: Carotid Artery, Internal; Aneurysm, False; Carotid
Artery Injuries; Ultrasonography, Doppler, Duplex; Computed
Tomography Angiography; Magnetic Resonance Angiography

SazZetak

Uvod. Pseudoaneurizma karotidne arterije moze zahvatati bilo koji
segment karotidnih arterija. Posttraumatska pseudoaneurizmatska
dilatacija unutra$nje karotidne arterije usled transekcije intime je
izuzetno redak entitet, koji zahteva detaljan klinicki pregled i vise
dijagnostickih modaliteta za potvrdu dijagnoze. Cilj ovog rada je
prikaz retkog entiteta posttraumatske dilatacije pseudoaneurizme
ekstrakranijalnog segmenta unutrasnje karotidne arterije usled
transsekcije intime, dijagnosticki algoritam i dijagnosticki nalaz.
Prikaz slu¢aja. Pacijentkinja je bila 30-godisnjakinja, ranije
zdrava, javila se kardiologu zbog intermitentne tahikardije, koja
se prvi put javila nedelju dana pre pregleda. Uraden je dupleks
ultrazvuk i utvrdena je aneurizma ekstrakranijalnog segmenta
unutrasnje karotidne arterije. Pacijentkinja je u detinjstvu imala
tesku traumu vrata usled nezgode na biciklu, koja je leCena u
kuénim uslovima, bez lekarskog pregleda. Dalje je uradena kom-
pjuterizovana tomografska angiografija i magnetna rezonantna
angiografija. Svi nalazi su ukazivali na hroni¢nu malu pseudoaneu-
rizmu, sa transsekcijom intime, bez znakova akutne traume. Na
osnovu navedenog, doneta je odluka o nastavku konzervativnog
le¢enja u skladu sa preporukama aktuelnih vodica. Sprovedeno je
periodi¢no klini¢ko i dijagnosticko pracenje. Nakon primenjene
terapije, tegobe u vidu intermitentne tahikardije su potpuno nestale.
Zakljucak. Formiranje pseudoaneurizme ekstrakranijalnog seg-
menta unutrasnje karotidne arterije usled transsekcije intime je
redak entitet 1 zahteva viSestruke dijagnosticke nalaze da bi se
procenilo da li je trauma akutna ili hroni¢na. U sluc¢aju nalaza
hroni¢ne pseudoaneurizme, hirurka intervencija u ve¢ini slucajeva
nije indikovana. Neophodno je konzervativno le¢enje i periodi¢ni
dijagnosticki pregledi.

Kljuéne reéi: unutrasnja karotidna arterija; pseudoaneurizma;
povrede karotidne arterije; Dopler ultrasonografija; CT angi-
ografija; magnetno rezonantna angiografija
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Abbreviations

ICA —internal carotid artery

CT — computerized tomography

DUS — Duplex ultrasound

MR — magnetic resonance

EICA  —extracranial internal carotid artery

I ntroduction

Carotid artery pseudoaneurysms can refer to
pseudoaneurysms involving any segment of the ca-
rotid arteries.

As with pseudoaneurysms elsewhere, these lack all
three layers of the arterial wall (intima, media and ad-
ventitia). Pseudoaneurysm development can occur
within hours to several years after initial arterial injury,
although normally presenting within five years [1].

Posttraumatic internal carotid artery (ICA) pseu-
doaneurysm dilatation due to intimal transection is
extremely rare entity, which requires detailed clinical
examination and multiple diagnostic modalities to con-
firm the diagnosis. These usually present with either
“hard signs” of vascular injury or by identification of
a pseudoaneurysm on imaging [2].

Pseudoaneurysms can arise from trauma, arterial
dissection, vasculitis (e.g. Behcet’s disease) [3, 4], infec-
tion (e.g. mycotic pseudoaneurysm) [5], as an iatro-
genic complication following procedures (carotid en-
darterectomy, transsphenoidal surgery, surgical neck
dissections) [5—8], misplaced central venous lines [9].

Internal carotid artery pseudoaneurysms may be
asymptomatic, accounting of 30 — 60% of cases, or
symptomatic. ICA pseudoaneurysms can be partially
or completely thrombosed and may lead to embolisa-
tion with cerebral infarction. The enlarging pseudoan-
eurysm may present as a pulsating neck mass with
mass effect and resulting cranial nerve palsies. Other
complications include ruptures with haemorrhage [10].

Imaging evaluation is often with initial Duplex
ultrasound (DUS), computerized tomography (CT)
and magnetic resonance (MR) angiography.

Management options can range from traditional
surgical repair to endovascular repair (stent placement
- combined stent placement and coil embolization) [11].
Mortality rates of up to 30% have been reported in the
case of external carotid arterial pseudoaneurysms. In
certain situations, more conservative approaches are
taken (i.e. observation) [12].

The purpose was to present a rare entity of post-
traumatic extracranial internal carotid artery pseu-
doaneurysm dilatation due to intimal transection,
diagnostic algorithm and diagnostic findings.

Case Report

We present a case of delayed presentation of ex-
tracranial internal carotid artery (EICA) pseudoaneu-
rysm due to transection of arterial intima. The patient
was a 30-year-old, previously healthy, female who
came to see a cardiologist due to intermittent tachy-
cardia, which first appeared a week before the ex-
amination. The patient had no others comorbidities,

T, et al. Posttraumatic Internal Carotid Artery Pseudoaneurysm

Figure 1. DUS findings showed turbulent blood flow in
dilated EICA, with blood vessel wall thinning and intimal
transection, and no locoregional hematoma

Slika 1. Nalazi dupleks ultrasonografije prikazuju turbu-
lentan protok krvi kroz dilatirani ekstrakranijalni segment
unutrasnje karotidne arterije, sa istanjivanjem debljine zida
i transsekcijom intime, bez lokoregionalnog hematoma

except smoking. The patient had no previous births,
and no surgery in that region. The local findings were
normal, without swelling or hematoma. DUS was per-
formed, and aneurysm of EICA was found. There was
no acute neck trauma. Patient had severe neck trauma
due to a bicycle accident in childhood, which was
treated at home, without medical examination. Further
CT angiography and MR were performed.

| .

Figure 2. CT angiography showed fusiform EICA pseu-
doaneurysmal dilatation, without contrast extravasation and
without locoregional hematoma

Slika 2. Kompjuterizovana tomografska angiografija pri-
kazuje fuziformnu pseudoaneurizmu ekstrakranijalni seg-
menta unutrasnje karotidne arterije, bez ekstravazacije
kontrasta i bez lokoregionalnog hematoma
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Figure 3. MR was performed with additional TIW fat/
sat MRI sequence in order to evaluate the presence of
intimal hematoma in the blood vessel wall known as
‘crescent sign’, which is seen in acute arterial wall dis-
section. This sign was absent.

Slika 3. MR je uraden sa dodatnom TIW fat/sat MRI
sekvencom, kako bi se procenilo prisustvo hematoma in-
time u zidu krvnog suda poznatog kao ,,znak polumeseca*
koji se vidi kod akutne disekcije zida arterije. Ovaj znak
Jje bio odsutan.

Figure4. Two years after theinitial diagnosis DUSfind-
ing did not change.

Slika 4. Dve godine nakon inicijalne dijagnoze nalaz
DUS-a je bio nepromenjen.

Duplex ultrasound findings showed turbulent
blood flow in dilatated EICA, with blood vessel wall
thinning and intimal transection, and no locoregion-
a hematoma (Figure 1).

Computerized tomography angiography showed
fusiform EICA pseudoaneurysmal dilatation, without
contrast extravasation or locoregional hematoma, with
diameter 12.5 x 19 mm (LL x CC) (Figure 2). The
findings on the brain parenchyma were normal.

The MR was performed with additional TIW fat/
sat MR sequence in order to evaluate presence of in-
timal hematoma in a blood vessel wall known as
‘crescent sign’, which is seen in acute arterial wall
dissection. This sign was absent (Figure 3). The di-
ameter wasidentical with the one on CT angiography.
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All imaging findings were in favor of chronic
arterial wall pseudoaneurysmal dilatation, with in-
timal transection, without signs of acute trauma.

Apart from intermittent tachycardia, the patient
had no other complaints. She was a young patient
with a small pseudoaneurysm. Based on the above,
a decision was made to continue with conservative
trestment in accordance with the recommendations
of the current guidelines. Antiplatelet therapy (As-
pirin) was introduced to the treatment.

Periodic clinical diagnostic follow-up was per-
formed, with DUS 6 months later and then once a
year. After the applied therapy, the complaintsin
terms of intermittent tachycardia disappeared com-
pletely. Two years after the initial diagnosis, DUS
finding did not change (Figure 4).

Discussion

Ekstracranial internal carotid artery aneurysm
is a rare entity, accounting for 0.8% to 1% of all
arterial aneurysms [10]. They are defined as more
than 50% focal dilatation of the ICA diameter as
compared with the reference values (0.55 + 0.06 cm
in men; 0.49 + 0.07 in women) [13]. There are two
types of aneurysms - true aneurysms and pseudoan-
eurysms. Pseudoaneurysms of the internal carotid
artery are less common than true aneurysms, com-
prising 14% of cases [13]. True aneurysms are most
commonly due to atherosclerosis or fibromuscular
dysplasia. The major cause of pseudoaneurysm is
previous endarterectomy. Other causes include
trauma and infections. Traumatic pseudoaneurysm
is most often caused by a motor vehicle accident
(69%), followed by stab-wounds, iatrogenic central
venous cannulation, sport accident, a fight, a fall or
cervical manipulation [13]. The incidence of EICA
injury in patients with blunt trauma is about 0.08%
[13]. Infection was the main cause of EICA aneu-
rysms before the antibiotic era.

Traumatic pseudoaneurysms of EICA are either
caused by compression and stretching of the artery
on the lateral mass of the atlas or shearing of the
artery before entering the carotid canal [14]. The
diagnosis is often delayed due to other associated
injury and delayed manifestation of the clinical
signs [14]. Conservative treatment with anticoagu-
lants and antiplatelets can be considered for young
patients without symptoms [15]. The overall esti-
mated complication rate ranges from 20—71% with
medical treatment.

Surgery is recommended particularly for sympto-
matic pseudoaneurysms in patients of all ages. Total
aneurysmectomy with end-to-end anastomosis is the
surgery of choice. Alternatively, the gap can be inter-
posed with a synthetic graft or a saphenous vein graft.
For patients who undergo surgery, the mortality rate is
10% and the incidence of severe stroke is 3%, which
are both relatively high [14]. Minimally invasive treat-
ment with endovascular stenting with or without coil-
ing of the pseudoaneurysm has become more popular
in recent years [16].
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Conclusion

Formation of extracranial internal carotid artery
pseudoaneurysm due to intimal transection is rare
entity and requires multiple imaging findings in

order to evaluate if the trauma is acute or chronic.
In most cases, chronic pseudoaneurysm does not
require surgical intervention. It requires conserva-
tive medical treatment and diagnostic follow-up.
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CANCER-ASSOCIATED STROKE IN A PATIENT WITH
TESTICULAR CANCER - CASE REPORT

MOZDANI UDAR UDRUZEN SA KARCINOMOM KOD BOLESNIKA SA
KARCINOMOM TESTISA — PRIKAZ SLUCAJA
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Summary

Introduction. Cerebral venous thrombosis is a rare cerebrovascu-
lar disease that affects about 5 in 1 million people each year and
accounts for 0.5% of all strokes. There is significant overlap of many
risk factors for cerebral venous thrombosis and venous thromboem-
bolism: cancer, obesity, genetic thrombophilia, trauma, infection,
and prior neurosurgery. Testicular cancer is a malignant tumor
found in testicular cells and it is generally called testicular germ cell
tumor. This case report puts emphasis on the importance of recog-
nizing cerebral venous thrombosis as one of the cancer-associated
symptomsthat can help set the appropriate diagnosis, which, how-
ever, is not very common for this type of disease. Casereport. A
58-year-old patient has been examined many times due to recurrent
strokes. Lumbar puncture, computed tomography scan, magnetic
resonance imaging, magnetic resonance angiography, magnetic
resonance venography, immuno-serology and electroencephalog-
raphy have been performed. Apart from the vascular changes in the
brain blood vessels, the cause of the stroke was not clear. Further-
more, the patient was examined by a hematologist and an urologist.
Laboratory testing showed increased levels of alpha fetoprotein and
beta-human chorionic gonadotropin, however, no tumor was found
in the suspected testis. Eventually, the patient underwent retroperi-
toneal lymph mass percutaneous core biopsy procedure and was
diagnosed with non-seminoma germ cell tumor — Yolk sac tumor.
Conclusion. Patients with cerebral venous thrombosis require multi-
disciplinary approach for the appropriate diagnosis.

Key words: Testicular Neoplasms; Stroke; Venous Thrombosis;
Intracranial Thrombosis; Diagnosis; Biomarkers, Tumor; Bi-
opsy; Risk Factors

I ntroduction

Cerebral venous thrombosis (CVT) is a rare cere-
brovascular disease that affects about 5 in 1 million
people each year and accounts for 0.5% of all strokes
[1]. It was previously thought to be most commonly
caused by infections (mastoiditis, otitis, meningitis) that
affect the superior sagittal sinus and often result in fo-
cal neurologic deficits, seizures, coma and death. CVT

SaZzetak

Uvod. Cerebralna venska tromboza predstavlja retko cerebrova-
skularno oboljenje koje pogada pet od jednog miliona ljudi i ¢ini
0,5% svih mozdanih udara. Postoji znacajno preklapanje razlici-
tih faktora rizika za cerebralnu vensku trombozu i venski trom-
boembolizam: rak, gojaznost, trombofilija, trauma, infekcija,
prethodna neurohirurska intervencija. Rak testisa predstavlja ma-
ligni tumor ¢elija testisa kod muskaraca i uopsteno se naziva tu-
mor zametnih ¢elija testisa. Ovaj prikaz sluc¢aja naglasava znacaj
prepoznavanja cerebralne venske tromboze kao moguceg prateceg
simptoma maligne bolesti koji moze pomoc¢i u postavljanju odgo-
varajuce dijagnoze. Prikaz sluc¢aja. Pedesetosmogodisnji bolesnik
je vise puta pregledan zbog ponavljaju¢ih mozdanih udara. Naci-
njena je lumbalna punkcija kao 1 kompjuterizovana tomografija,
magnetna rezonanca, magnetno-rezonantna angiografija i veno-
grafija, imunoserologija i elektroencefalografija. Osim patoloskih
promena u krvnim sudovima mozga, uzrok mozdanog udara nije
utvrden ovim ispitivanjima. Nadalje, ovog bolesnika su pregledali
hematolog i urolog. Laboratorijski nalazi pokazali su poviSene vred-
nosti alfa fetoproteina i beta humanog horio gonadotropina, ali nije
postavljana dijagnoza tumora u sumnjivom testisu. Naposletku je
bolesniku nacinjena perkutana iglena biopsija retroperitonelanih
limfnih ¢vorova abdomena ¢ime je postavljena dijagnoza tumora
zametnih Celija testisa — tumor zumancane kese. Zakljuc¢ak. Bo-
lesnici sa cerebralnom venskom trombozom zahtevaju multidisci-
plinarni pristup radi postavljanja pravovremene tacne dijagnoze.
Kljuéne reéi: tumori testisa; mozdani udar; venska tromboza;
intrakranijalna tromboza; dijagnoza; tumorski biomarkeri; bi-
opsija; faktori rizika

mainly affects children and young adults and is an im-
portant cause of stroke in the younger population
[2]. There is significant overlap of many risk factors for
CVT and the ones for venous thromboembolism
(VTE): cancer, obesity, genetic thrombophilia, trauma,
infection, and prior neurosurgery [3].

Testicular cancer (TC) is a malignant tumor
found in testicular cells of men and it is generally
called testicular germ cell tumor (TGCT) [4]. TCis
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a rare disease, accounting for 1 to 2% of all male
neoplasms. However, TC is the most common ma-
lignancy among 20 to 34-year-old men [5, 6]. There
aretwo main types of TGTC -seminomas and non-
seminomas. Seminomas usually develop later in
life, in the fourth and the fifth decade, whereas non-
seminomas occur among younger men between
their second and third decade of life, and they are
more aggressive [7]. In Europe, TGCT is the most
common cancer in young men with over 18,000 new
cases diagnosed annually. Further estimations pre-
dict that there will be a 25% increase in cases by
2025 across the industrialised countries [8].

This case report puts emphasis on the impor-
tance of recognizing CVT as one of the cancer-as-
sociated symptoms that can help set the appropriate
diagnosis, which, however, is not very common for
thistype of disease.

Casereport

A 58-year-old patient was first admitted to a hospi-
tal in June 2019 due to cryptogenic stroke followed
with right-sided weakness. He had controlled hyperten-
sion and no family diseasesin hismedica history. He
was treated with intravenous thrombolytic therapy and
was diagnosed with left parasagittal intracerebral he-
matoma. Notwithstanding the therapy, the patient con-
tinued to suffer from neurological disorders in a form
of headaches and right sided facial and body paresthe-
sia. The control computed tomography (CT) scan
showed partial thrombosis of the sagittal sinus, while
the magnetic resonance imaging (MRI), magnetic
resonance angiography (MRA) and magnetic reso-
nance venography (MRV) performed in the hospital
failed to confirm the sagittal sinus thrombosis. All of
the additional medical tests, including immuno-serol-
ogy and electroencephalography (EEG), were referent.
After been discharged from the hospital, he was read-
mitted only two weeks later due to right-side impair-
ment and persistent headache.

New MRI/MRA/MRY, as well as lumbar punc-
ture, were performed during his hospitalization. MR
showed two small subacute ischemic spots in the
cingulate gyrus region of the same side with sus-
pected thrombosis of left parietal veins. The lumbar
puncture showed pleocytosis and hyperproteinor-
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rachia, but infectious inflammatory diseases were
excluded by an infectious disease specialist as the
virology panel was negative. Furthermore, the pa-
tient was examined under the suspicion of paraneo-
plastic syndrome. The full-body CT scan showed
retroperitoneal and inguinal lymphadenopathy up to
25 mm, but the consulted hematology specialist ex-
cluded any hematology diseases based on values of
beta-2 microglobulin, lactate dehydrogenase (LDH),
peripheral blood smear and the extended immuno-
serology tests. The patient was discharged with pre-
scribed oral anticoagulant therapy due to thrombo-
ss. He was admitted to the same hospital a month
later for additional diagnostics that included lumbar
puncture and MRI/MRA/MRYV of the brain. The
lumbar puncture was referent and the MRI did not
show any significant brain pathology except supe-
rior sagittal sinus thrombosis. Gastroscopy showed
no evidence of tumor. During the same hospitaliza-
tion, the patient experienced psycho-organic syn-
drome and was treated with a psychiatric drug. From
then on, the patient occasionally experienced epilep-
tic attacks. He was hospitalized in June 2020 for the
fifth time due to right-sided plegia and altered state
of consciousness. The CT scan showed multiple
both-sided frontal hemorrhages and the MRI/MRA/
MRV showed new-onset hemorrhages in the tempo-
ral region, impassible anterior communicating artery
and superior sagittal sinus thrombosis. In order to
expose the underlying cause of neurological symp-
toms, further examinations were performed in the
direction of vasculitis. The hemostasis, additional
immuno-serology and tumor marker results were all
referent as well as the granulomatous lung disease.
Without the exposed underlying cause, the patient’s
condition was worsening and some of the diagnostic
procedures such as MRI/MRV/MRA were redone.
The MRI/MRA/MRYV showed the early seen radio-
logical findings that were described as chronic. The
patient was admitted to the hospital six months
later due to the same neurological symptom as be-
fore, and CT scan, MRI and EEG were performed.
The CT scan showed hypodense spot that may cor-
respond to ischemiain the |eft parietal region. The
MRI showed impairment in comparison to the ear-
lier MRI from April 2021 in the form of edema of
the parietal and partially frontal region accompanied
by vein thrombosis. The EEG showed no evidence
of epilepsy. Onconeural antibodies (Amphiphysin,
CV2, PNMa2, Ri, Zo, Hu, Recoverin, SOXI, Titin)
were negative. The patient was admitted for further
examination only two months later. This time, the
examination included re-consultation with a hema-
tologist and consultation with a urologist. The ultra-
sound of the scrotum showed smaller size of the left
testicle, estimated at about 20 mm of the long diam-
eter, inhomogeneous. Alpha fetoprotein (AFP) and
beta-human chorionic gonadotropin (B- hCG) were
increased (AFP 1576.4 B- hCG 11.6 lactate dehydro-
genase referent). Histopathology results of the left
testis showed no evidence of tumor. The CT scan
performed in September 2021 showed enlargement
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of the retroperitoneal mass of 50x40x52 mm and
45x34x54 mm this time. After he was admitted to
the same hospital in September 2021, the patient
underwent retroperitoneal lymph mass percutaneous
core biopsy procedure. The histopathology findings
showed non-seminoma germ cell tumor (NSGCT)
— Yolk sac tumor (original HP number 6816/21 —
CD117+, Desmin -, S100-, HMB45-, MDM2-,
AFP+/-, Glypican 3+, CKMNF116+.) The patient
was finally referred to the Oncology Institute of Vo-
jvodina for further treatment.

Discussion

The prevalence of CVT in patients with malig-
nancy is believed to be approximately 0.3% [9, 10].
Malignancy-related thromboses of the dural sinus
or cerebral veins are thought to represent roughly
7.4% of all CVT cases, with cancer increasing risk
for CVT roughly 5-fold [11]. Hematologic malignan-
cies appear to be implicated more so than solid or-
gan malignancies; however, the underlying reasons
for this are not completely understood [12]. The
pathogenesis of CVT in the setting of malignancy
1s not well defined [13]. Several potential mecha-
nisms have been proposed including direct tumor
compression, tumor invasion, and the hypercoagu-
lable state of malignancy [10, 14, 15]. In the absence
of tumor compression or invasion, malignancy-re-
lated prothrombotic states are thought to drive de-
velopment of venous thromboembolism (VTE) via
a variety of mechanisms including a tumor’s ability
to increase the expression of tissue factor, cancer
procoagulant, and inflammatory cytokines as well
as to downregulate the expression of thrombomod-
ulin and the protein C system [16].

Data from a Finland study that has investigated
589 CVT patients without prior malignancy showed
that 2.3% of all patients experienced new cancer
diagnosis during the follow up; the risk of a new
cancer diagnosis was higher in men than in women
in the same age group <50, but with no sex differ-
ence in older patients. No particular cancer type was
predominant. Four of the new cancer diagnoses oc-
curred within a year after the CVT, 3 in men and 1
in women (all in different organs) [17].

Studies of hospitalized cancer patients have
noted a VTE incidence of 0.6% to 7.8%, with high-
er rates reported among patients receiving chemo-
therapy and the ones with pancreatic, ovary, kidney,
lung, stomach and brain tumors [18, 19].

As a vast majority of common CVP causes was
excluded in this patient’s case (thrombophilia, in-
flammation, infection, etc.) we continued with fur-
ther research towards malignancies. Knowing that
hematologic malignancies appear to be implicated
more than solid organ malignancies, hematol ogical
disease was excluded. We need to note that the pa-
tient’s left testis was smaller but histopathology
findings did not show any testicular malignancy as
an underlying cause of CVT. A later CT scan
showed en?/argement of retroperitoneal lymph mass

that appeared to be metastatic lesion of testicular
cancer. Srikanthan et al. have shown that a large
(maximum axial diameter more than Scm) retro-
peritoneal lymphadenopathy (RPLN) is a strong
risk factor for VTE in TGCT [20]. In addition to
positive nodal disease factors, a metastatic disease,
high LDH and age over 30 can also affect VTE in
patients with testicular cancer [21]. Our patient did
not have any clinical signs of peripheral venosus
thromboembolism. On the contrary, he had signs of
central thromboembolism even though he had not
received any platinum-based therapy. Platinum
based chemotherapy is associated with treatment-
related toxicities like thromboembolic events [22].

Most patients with germ cell tumors are young
without many comorbidities, which should lower their
VTE risk. However, the cancer itself and cisplatin
markedly increase their VTE risk. In a study that in-
cluded 179 patients with germ cell cancer, 8.4% devel-
oped thromboembolic complications [23]. In another
study that included 153 patients undergoing cisplatin-
based chemotherapy, 26 (17%) developed VTE. As
opposed to VTE, literature data did not show many
patients with testicular cancer who experienced CVT
without peripheral thrombosis [24]. Furthermore,
processing this patient, we wanted to exclude angiitis
of the central nervous system (CNS), where CNS re-
mains a poorly understood form of vascular inflam-
matory disease. Primary angiitis of the CNS (PACNS),
adisease once considered extremely rare, hasrecently
been reported more frequently. Secondary vasculitis
of the CNS can occur with a variety of other conditions
and diseases; each requiring a different diagnostic and
therapeutic approach [25]. Only a few data in literature
describe relation between primary CNS angiitis and
testicular cancer. Our patient’s MRI/MRA/MRV
showed minor bleeding and impassable anterior com-
municating artery in June 2020, so he underwent ad-
ditional searches in order to exclude secondary vascu-
litis. He did not undergo stereotaxic biopsy of the de-
scribed spots in order to elucidate the presence of pri-
mary angiitis of the CNS.

Data from the literature suggest that patients
with testicular carcinoma are more likely to devel-
op limbic, brainstem and hypothalamic anti-Ma2
antibody positive encephalitis than CVT. Our pa-
tient did not have any of the above diagnosis on his
CT/MR scans or the lumbar puncture findings.

Even there are well known CVT and VTP risk
factors, the most common acquired CVT risk fac-
tors are oral contraceptive use and pregnancy, which
explains why CVT is 3 times more likely to occur
in young and middle-aged women [3]. However,
other causes must not be neglected.

Conclusion

Patients with cerebral venous thrombosis require
multidisciplinary approach for the appropriate di-
agnosis. In every day clinical practice, cancers must
not be omitted as one of the possible causes of cer-
ebral venous thrombosis.
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Summary

I ntroduction. Mandibular advancement devices are used in the treat-
ment of mild to moderate obstructive sleep apnea. We have created
different types of devices over the years and come up with a design
of an acrylic two-part adjustable device as the best one so far. New
design of themandibular advancement device. A 36-year-old male
patient has been referred for polysomnography to the Sleep Medicine
Center of the Institute of Pulmonary Diseases of Vojvodina due to
primary problems in the form of drowsiness during the day, reduced
concentration and witnessed cessation of breathing during sleep. By
evaluating respiratory parameters, the patient was diagnosed with
mild obstructive sleep apnea with an Apnea-Hypopnea Index of 10.3.
Hygienic-dietary regimen of life and the use of mandibular advance-
ment device were prescribed to the patient. Control polysomnography
was performed six months after the use of the mandibular advance-
ment device. Evaluation of respiratory parameters has registered the
apnea-hypopnea index of 6.2 with predominant hypopneas. The av-
erage oxygen blood saturation was 94.4%. Snoring was mild and rare.
Patient did not have any long-term side effects of the device and he
got used to it easily. Concluson. Mandibular advancement device is
an effective way to treat obstructive sleep apnea in clearly indicated
cases. Dentists who indicate and make it must be well educated, in-
formed and they must cooperate with the sleep medicine centers to
monitor the effectiveness of the therapy.

Key words: Sleep Apnea, Obstructive; Mandibular Advance-
ment; Polysomnography; Treatment Outcome; Equipment De-
sign; Dentist’s Role; Sleep Medicine Specialty

I ntroduction

Mandibular advancement devices (MAD) are med-
ical devices applied in the mouth to treat obstructive
sleep apnea. They can be individual custom made by
the dentist or prefabricated heat molded devices adapt-

Sazetak

Uvod. Intraoralni aplikatori se koriste u leGenju laksih i srednje
teskih oblika opstruktivne slip apnee. Tokom godina kreirali
smo razli¢ite tipove aplikatora i dosli smo do dizajna dvodelnog
aplikatora od akrilata. Novi dizajn intraoralnog aplikatora.
Pacijent muskog pola, 36 godina star, upuéen je na poligrafiju
u Centar za medicinu sna Instituta za plu¢ne bolesti Vojvodine
zbog tegoba u vidu dnevne pospanosti, smanjene koncentracije
i posvedocenih prekida disanja u toku spavanja. Evaluacijom
respiratornih parametara pacijentu je dijagnostikovana opstruk-
tivna slip apnea lakSeg oblika sa apnea hipopnea indeksom od
10,3. PredloZzen mu je higijensko-dijetetski na¢in zivota i upucen
je stomatologu radi izrade intraoralnog aplikatora. Kontrolna
poligrafija je uradena Sest meseci od pocetka koris¢enja intra-
oralnog aplikatora. Apnea hipopnea indeks se smanjio na 6,2
sa dominantnim hipopneama. Srednja vrednost saturacije krvi
kiseonikom je bila 94,4%. Hrkanje je slabo i retko. Pacijent nije
imao nista od nezeljenih efekata aplikatora i navodi da se na
njega lako navikao. Zakljuéak. Intraoralni aplikator je efekti-
van nacin le¢enja opstruktivne slip apnee u jasno indikovanim
slucajevima. Stomatolog koji ih indikuje i pravi mora biti dobro
edukovan, informisan i mora imati saradnju sa centrom za me-
dicinu sna radi pracenja efikasnosti terapije.

Kljuéne reéi: opstruktivne sleep apnea; intraoralni aplikator;
polisomnografija; ishod lecenja; dizajn opreme; uloga stoma-
tologa; specijalista medicine sna

ed to the teeth by the patient. Individual custom made
devices have better efficiency and are more acceptable
by the patients [1, 2].

Obstructive sleep apnea (OSA) is the most signifi-
cant sleep-related breathing disorder, and occurs as a
result of decreased muscle tone in upper respiratory
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Figure 1. First designed one-part silicone mandibular
advancement device
Slika 1. Prvi dizajnirani jednodelni intraoralni aplikator

tract. It represents at least five interruptions of breath-
ing and /or other irregularities of ventilation during the
hour of sleep (apnea-hypopnea index (AHI) > 5, or
respiratory disturbance index (RDI) > 5) [3-6].

The treatment of obstructive sleep apnea is carried
out by a multidisciplinary team. The gold standard in
therapy is the continuous positive airway pressure ma-
chine (CPAP). MAD are used in the treatment of mild
to moderate OSA, but sometimes also in severe cases
when there is CPAP intolerance [7-9].

Obstructive sleep apnea is a serious, potentially
life-threatening condition. Epidemiologic studies
show that sleep apnea increases cardiovascular dis-
eases risk factors including hypertension, obesity,
and diabetes mellitus. OSA is also responsible for
serious illnesses such as congestive heart failure,
stroke, arrhythmias, and bronchial asthma [10]. It
is important to offer patients with OSA adequate
individual therapy which will be the most effective
for the case and acceptable by the patient. MAD
treatment in well indicated cases reduces AHI val-
ues by at least 50%: the treatment is deemed suc-
cessful (success being defined as an AHI < 5) in

Figure 2. Cracked two-part mandibular advancement
device made of acrylate and wire

Slika 2. Polomljeni dvodelni intraoralni aplikator na-
pravijen od akrilata i Zice

F

Figure 3. New two-piece mandibular advancement de-
vice made of acrylate

Slika 3. Novi dvodelni intraoralni aplikator napravijen
samo od akrilata

17-75% of patients, while AHI values are < 10
in 30-94% of the patients [11].

Over the years, we have made different designs
of individual M ADs realizing their advantages and
disadvantages. We have checked the efficiency of
the devices with control polysomnography. We have
also done regular dental check-ups to diagnose any
side effects or inconvenience felt by the patient, aim-
ing to give the best therapy needed. The first device
was a one-part silicone device (Figure 1). It had a
slit between the teeth of the lower and the upper jaw
to allow breathing through the mouth, if necessary,
but did not allow any movements of the lower jaw.
The second designed MAD was a two-part device
combining wire elements and acrylate parts with
good effects but have often cracked and the wire
elements were damaging the teeth (Figure 2).

We then designed a two-piece acrylate only
MAD (Figure 3). This device had good results in
reducing the AHI and giving the needed long-term
comfort to the patients.

New design of MAD
A 36-year-old male patient was referred for poly-

somnography to the Sleep Medicine Center of the
Institute of Pulmonary Diseases of Vojvodina due

Figure 4. Upper part of the new mandibular advance-
ment device made of acrylate

Slika 4. Gornji deo novog intraoralnog aplikatora
napravljenog od akrilata
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Figure 5. Lower part of the new mandibular advance-
ment device made of acrylate

Slika 5. Donji deo novog intraoralnog aplikatora
napravljenog od akrilata

to primary problems in the form of drowsiness dur-
ing the day, reduced concentration and witnessed
cessation of breathing during sleep.

The Epworth sleepiness scale was 11, the Stop
Bang questionnaire 3, body mass index 28.7, neck
circumference 37 cm and waist circumference 96
cm. The comorbidities of the patient were allergic
rhinitis, nasal septum deviation and gastroesopha-
geal reflux disease (GERD).

By evaluating the respiratory parameters after the
polysomnography, the patient was diagnosed with
mild obstructive sleep apnea with AHI = 10.3 with

Figure 6. Movements of the lower jaw depending of the
patient’s need. In the so-coled “the thorn“ of the device
lower part of the device there is a lock that allows you to
move the part of the “thorn” so it pushes the lower jaw
forward or backward depending on the need. We push the
lower jaw forward if the symptoms of OSA start to reappaer.
‘We move the jaw backwards in case the patient has problems
in the temporomandibular joint that do not go away.

Slika 6. Pomeranje donje vilice u zavisnosti od pacijen-
tovih potreba. U tzv. trnu donjeg dela intraoralnog apli-
katora nalazi se bravica cijim okretanjem se omoguca-
vaju njegovi pokreti u zavisnosti od potrebe. Pomeramo
donju vilicu vise napred u slucaju da se ponovo pojav-
ljuje opstruktivna apnea. Pomeramo donju vilicu nazad
u slucaju da pacijent ima tegobe u temporomandibular-
nom zglobu koje ne prolaze.
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dominant hypopnea expressed especially during back
sleep (AHI supine 14.8 and AHI non supine 7). The
average oxygen blood saturation was 94.2, the lowest
89% and the oxygen desaturation index (ODI) was
13.5. Snoring of mild intensity was present in all
body positions, especially during back sleep. The
heart rate during the night was an average of 63 beats
per minute. Hygienic-dietary regimen of life and the
use of MAD were prescribed to the patient.

After taking the impressions of the upper and low-
er jaw and determining the maximum comfortable
protrusion, a new design of MAD was created for the
patient.

The device consisted of two parts, one for the
upper jaw and one for the lower jaw. It was made of
acrylic. The upper part in the molar region had a
rectangular bulge with the front surface slanted back-
wards (Figure 4). The lower part had a so-called
‘thorn’ in the region of the premolar with the back
surface tilted forward to touch the front of the rec-
tangular bulge on the upper part of the device (Fi-
gure 5). Touching and sliding on each other, these
surfaces enable the device to function as a whole.
The sliding allows limited jaw movements. The most
important role of the MAD isto hold the lower jaw
in the maximum comfortable protruding position and
prevent it from returning to central occlusion and
retruded position. In so-called ‘thorn’ of the device
lower part thereis alock that allows the therapist to
move the part of the ‘thorn’ so that it pushes the
lower jaw forward or backward depending on the
need. The lower jaw is pushed more forward if the
symptoms of OSA begin to appear again. The jaw is
moved back in case the patient has persisting prob-
lems in the temporomandibular joint (Figure 6).

The patient quickly and easily got used to the MAD.
There was increased secretion of saliva while wearing
it and a feeling of transient tingling of teeth upon wak-
ing up. These side effects passed in a week. The patient
stated that this MAD was comfortable, he felt more
rested and all his cognitive functions had improved.

Control clinical examination and control respira-
tory polysomnography six months after using the
MAD showed good results of the device new design.

Evaluation of the respiratory parameters registered
light OSA with AHI 6.2 with predominant hypopneas.
The average oxygen blood saturation was 94.4%, the
lowest 84%, ODI 8.3/h. Snoring was mild and rare.
During the night, the average heart rate was 50 per
minute.

Discussion

The MAD design can be improved further in regard
to the side effects and its use in cases of missing group
of teeth and mobile prosthetic replacements [6, 7].

In our case, the patient had a full and healthy
dental arch, with a 2 mm second class occlusion that
is favorable when making the MAD. Unfavorable
is the presence of a third-class occlusion and the
edge-to-edge teeth arrangement. The effect of the
MAD is then significantly reduced and the side ef-
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fect in terms of teeth displacement by the device
influence is more expressive [14, 15].

MAD:s are also made in the absence of individual
teeth or group of teeth or even complete edentulous-
ness; however, the possibility of poorer adaptability and
lesser device stability must be emphasized to patients.
Also, if there are irregularities in the teeth position, the
retention of the device may be reduced. The patient in
the presented case had a dental arch without crowding
or rotated teeth.

As MADs are mainly used in mild and moderate
cases of the disease, these patients sometimes do not
have any symptoms of OSA [8, 16]. This is one of the

additional reasons why the MAD must be designed to
be better accepted by the patients and not to lead to any
Sde effects.

Conclusion

Mandibular advancement devices is an effective
way to treat obstructive sleep apnea in clearly indi-
cated cases. Dentists indicating and making man-
dibular advancement devices must be well educated,
informed and they must cooperate with some of the
sleep medicine centers to monitor the effectiveness
of the therapy.
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ACUPUNCTURE ASAN ADDITIONAL ANALGESIC METHOD IN THE
PERIOPERATIVE PERIOD

AKUPUNKTURA KAO DODATNA ANALGETSKA METODA U PERIOPERATIVNOM PERIODU

Natasa MARKOVIC?, Vladimir DOLINAJYZ2, Sanja VICKOVIC! 2, Mihaela PREVEDEN?3,
Sanja STARCEVIC?* and Milica JERKOVIC!?2

Summary

Acupuncture is a traditional Chinese therapeutic method that uses a
sterile thin needle technique to puncture the skin at specific strategic
points on the body. World Health Organisation has acknowledged
acupuncture as a complementary treatment method for over 300 dis-
eases. Nowadays, many available studies conducted in China, the
United States, and Europe confirm the efficacy of acupuncture, its
analgesic effect, while providing direct health benefits without or with
minimal side-effects. There are many scientific evidence mechanisms
of acupuncture’s analgesic effects. One of the mechanisms is described
in the oldest and best-known Gate Control Theory which explains
how pain pathways are modulated through normal anti-nociceptive
pathwaysin the spinal cord. The second mechanism of analgesia
shows that there are changes in descendent inhibition of pain pathway
and secretion of neurotransmitters when the acupuncture needle is
placed at the specific acupuncture point. In addition, it has been proved
that there is an increased secretion of endogenous opioids during acu-
puncture procedures, which help reduce the pain sensations. Analge-
sic effects of acupuncture on cerebral function have been confirmed
with use of functional magnetic resonance imaging and positron emis-
sion tomography scans. Although there is an increased number of
relevant studies that confirm the effects and benefits of acupuncture
therapy in the perioperative period, some important factors are still
missing: the standardization process of acupuncture technique, the
determination of types of surgery where the acupuncture method
shows the best therapeutic effect, the determination of the best tech-
nique and time interval for the most effective analgesia.

Key words: Acupuncture; Analgesics; Perioperative Period; Pain;
Enhanced Recovery After Surgery

I ntroduction

Acupuncture is a traditional Chinese therapeutic
method that uses a sterile thin needle technique to
puncture the skin at specific strategic points on the
body. In 1979, the World Health Organisation (WHO)
acknowledged acupuncture as a complementary treat-
ment method for over 50 diseases. The list of diseases
has expanded over time and now there are over 300
indications for acupuncture treatment [1].

SaZzetak

Akupunktura je drevna kineska metoda lecenja pomocu steril-
nih igala koje se ubadaju u ta¢no odredene tacke na kozi. Svet-
ska zdravstvena organizacija je priznala akupunkturu kao me-
todu komplementarne grane medicine i preporucila je za leCe-
nje vise od 300 bolesti. Danas postoji veliki broj studija spro-
vedenih u Kini, Americi, evropskim zemljama, od kojih mnoge
potvrduju efikasnost akupunkture, analgetski efekat, doprinos
poboljsavanju zdravlja bez ili uz minimalne mogucnosti Stetnih
efekata. Postoji vise nauéno potvrdenih mehanizama o analget-
skom efektu akupunkture. Jedan od njih je opisan u najstarijoj
i najpoznatijoj teoriji ,,kontrolne kapije” gde je objasnjena mo-
dulacija puta Sirenja bola kroz normalan anticeptivni put u kic-
menoj mozdini. Drugi mehanizam je da ubadanjem iglica u
akupunkturne tac¢ke dolazi do promene u descedentnoj inhibi-
ciji prenosa bola i lu¢enju neurotransmitera. Pored ovoga, do-
kazano je da dolazi do povecanog oslobadanja endogenih opi-
oida koji doprinose smanjenju osecaja bola. Analgetski efekti
akupunkture na funkciju mozga su potvrdeni i pomocu funk-
cional ne magnetne rezonancije i pozitronske emisione tomo-
grafije. Uprkos tome §to postoje relevantne klinicke studije,
koje idu u prilog efikasnosti kori§¢enja akupunkture u perio-
perativnom periodu, ono §to nedostaje jeste: standardizacija
primene akupunkture, u kojoj vrsti hirurgije se postizu najbolji
terapijski efekti akupunkture, na koji nacin je primeniti i u ko-
jim vremenskim intervalima da bi akupunktura dala mnogo
efikasniju analgeziju.

Kljuéne reci: akupunktura; analgezija; perioperativni period;
bol; ubrzan oporavak nakon operacije

Although acupuncture is an ancient Chinese
therapeutic method, the use of acupuncture has ex-
panded in the last four decades in Europe. Western
medicine hardly acceptsthistype of treatment asit
seems there is no scientific evidence for it. Merging
the two types of therapeutic approaches, the West-
ern and the Eastern, is hard as they have different
origin. Western medicine relies on anatomy and
physiology while Eastern medicine has its rootsin
philosophy [2].
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Abbreviations
WHO  —World Health Organisation

fMRI  — functional magnetic resonance imaging
PAG — periaqueductal gray matter

RVM  —rostroventromedial medulla

NRM  —nucleus raphe magnus

GABA - gamma-aminobutyric acid
ERAS - Enhanced Recovery After Surgery
TEAS — transcutaneous electric acupuncture stimulation

Nowadays, many available studies conducted in
China, the United States, and Europe confirm the
efficacy of acupuncture and its analgesic effect,
while providing direct health benefits with minimal
side-effects [3—7].

According to the analysis done by WHO, which
included several randomized controlled trials, acu-
puncture has proven to be a highly effective method
in the treatment of headache, postoperative nausea
and vomiting, migraine, chronic neck pain, shoulder
periarthritis, elbow pain, chronic back pain, knee os-
teoarthritis and various of different pain syndromes.
The results were significantly better when acupunc-
ture was performed in addition to conventional pain
treatment in comparison to only conventional pain
treatment [ 1, 8]. In addition, acupuncture helps reduce
the severity of symptoms of chronic diseases, helping
patients have better quality of sleep, reducing anxiety,
fatigue, and helping them have more energy, which
all reflect on better quality of life [9].

Acupuncture is based on the premise that hu-
mans, as all living beings, are filled with life energy
that circles the human body through specific path-
ways or meridians. Meridians are energetic flows of

Figure 1. Traditional Chinese medicine—Yinand Yang
Slika 1. Tradicionalna kineska medicina — jin i jang
Wikipedia Contributors. Yin and Yang [Internet]. Wikipedia.
Wikimedia Foundation; 2019. Available from: https://en.wiki-
pedia.org/iki/Yin_and_Yang
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energy named Chi, which is composed of Yin and
Yang (Figure 1). When a human is healthy, Yin and
Yang are balanced. The disease develops when Yin
and Yang are imbalanced due to the blockage in
energy flow. Acupuncture helps return the body to a
balanced state by stabilizing the energy flow [2].

M echanism of pain

Itisimportant to know the pain pathophysiology in
order to understand the analgesic effect achieved by
acupuncture [10].

Pain is an unpleasant sensory and emotional experi-
encethat accompaniestheexisting or potentialy exist-
ing tissue damage [11].

Pain can be classified by duration, pathogenesis,
localization and etiology. Pain experienced during sur-
gery or during postoperative period is nociceptive pain
resulting from tissue damage and lesion [12].

Pain pathways consst of an ascending excitatory
pathway and a descendent inhibitory pathway. Ascend-
Ing pathways carry excitatory informeation from periph-
eral tissues, through the spinal cord to the brain. De-
scending pathways carry inhibitory information from
the brain to the spinal cord. The spinal cord is called the
"Pain gate’ and it is a place where the ascending and
descending pathways meet. The predominance of the
excitatory or inhibitory pathways determines the feeling
of pain anditsintengty (Figure2) [10].

Tissue damage causes the release of proinflamma-
tory mediators (prostaglandins, bradykinins, leukot-
rienes, interleukins, etc.) and activation of nociceptive
receptors [10, 13].

Nociceptors are pain receptors in the form of bare
nerve endings that react to mechanical, thermal and
pain sensations. By activating the receptors, the stim-
uli are transmitted by an ascending pathway up to the
spina sensory ganglia, which representsthefirst-order
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Figure 2. Pain transmission pathway

Slika 2. Put sirenja bola

Pain Pathway Flowchart: The Complete Steps [Internet]. www.
zenflowchart.com. Available from: https://www.zenflowchart.
com/blog/pain-pathway-flowchart-the-complete-steps
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neuron. The first-order neuron body within the ganglia
projectsits axonsto the posterior gray horn of the spi-
nal cord, where it builds a synapse with the body of the
second-order neuron [10, 13].

The transmission of sharp, well-defined painful
stimuli from nociceptors goes through two classes of
nociceptive fibers to the spinal cord. These fibers are
A-f and A-6 myelinated fibers. Chronic, dull pain is
transmitted through slow, non-myelinated C fibers
[10, 13].

The axons of the second-order neuron build an as-
cending pathway that crossesthe medid lineand ends
in the thalamus, which is considered a third-order neu-
ron. The thalamus not only represents a relay station
where the synapsis between the second- and the third-
order neuron is built, but also a place where impulses
traveling to the cerebral cortex are transformed and
modulated. A number of neurotransmitters are released
during this process [10, 13, 14].

The information is transmitted from the thalamus
to the cerebral cortex and subcortical structures,
where the fourth-order neuron is located and the pain-
ful stimuli are finally integrated. Cerebral areas that
are activated the most are primary and secondary so-
matosensory cortex, periaqueductal gray matter
(PAG) in the upper brain stem, rostroventromedial
medulla (RVM), locus coeruleus, nucleus raphe mag-
nus (NRM) and nucleus reticularis gigantocellularis.
The formation of localization, nature and pain inten-
sity take place in cortical structures, and the emo-
tional perception of pain is formed [10, 13, 14].

The inhibitory pathway that modifies the pain
response travels in the opposite direction, from the
upper brain areas to the spinal cord. With use of the
inhibitory pathway, PAG and RVM send inhibitory
signals by releasing endogenous opioids, gamma-
aminobutyric acid (GABA) and glycine, which can
produce analgesic effects. On the other hand, pain
perception is enhanced by substance P, glutamate
and aspartate [10, 13, 14].

Acupuncture mechanisms of action

Many acupuncture methods are known: manual,
electroacupuncture, laser acupuncture, moxibustion,
auriculotherapy, acupressure. Nevertheless, the applica-
tion of acupuncture on specific points to achieve anal-
gesiaand other regional and systemic effectsis com-
mon for all of them [15]. From the scientific point of
view, the mechanism of acupuncture in reducing pain
response to painful stimuli is complex. The changes
occur in peripheral and central structures and include
direct and indirect neurochemical effects [16—18].

One of the oldest, best known, and scientifically
proven theories of acupuncture action mechanism is
the “Gate Control Theory” [19, 20]. This theory sug-
gests that the modulation of pain pathway happens
through a normal anti-nociceptive pathway in the spi-
nal cord. “The gate” in the posterior gray horn of the
spinal cord controls the transmission of nerve impuls-
es from the peripheral into the central nervous system.
Under normal circumstances, the gate is open and pain-

ful stimuli can pass freely through small-diameter fib-
ers. When the acupuncture point is stimulated by the
needle, another wave of non-painful stimuli travels to
the gate. These stimuli are transmitted through A-§ and
A-6 myelinated fibers, which are thicker and transmit
information faster into the spinal cord, where they bind
to specific spotsin synapsesin the posterior gray horn.
As aresult, the gate 1s overcrowded with signals, which
causes the gate to close. C-fibers, which transmit sig-
nals slower, do not have any spots to bind to at the
synapses, because the gate is closed. The competitive
inhibition of painful stimuli by non-painful stimuli
causes the reduction or disappearance of pain [2, 20)].
The acupuncture effect that causes the analgesic
effect is much more complex than what the Control
Gate Theory explains. By stimulating the acupuncture
spot with anee&?e thesgnasaregenerated and trans-
mitted to the specific cerebral areas. In addition, there
is a change in the secretion of neurotransmitters where
the excitatory neurotransmitters are inhibited. On the
other hand, the concentration of inhibitory neurotrans-
mitters increases (GABA, serotonin, norepinephrine,
endogenous peptides) [21, 22] (Figure 3).
Acupuncture causes the activation of the descend-
ing inhibitory pain pathway, which means that spe-
cific cerebral areas are activated so that the response
to outside painful stimuli of neurons in the posterior
gray horn 1s reduced [21]. PAG cerebral area collects

|m-iﬂh-|@ -J’-'huu'fh -

Asupuncturg

Figure 3. Changes caused by acupuncture point stimulation
Slika 3. Promene koje nastaju stimulacijom akupunkturne
tacke

Delaney, S. The Science of Why Acupuncture Relieves Pain &
Makes You Feel Great! [Internet]. West Street Wellbeing. 2019
[cited 2023 Sep 16]. Available from: https:/www.weststreetwellbe-
ing.com.au/the-science-of-why-acupuncture-relieves-pain-makes-
you-feel-great/
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the information from the upper cerebral centers and
releases neurotransmitters norepinephrine and serot-
onin, thus inhibiting pain by the descending pathway.
In addition, stimulating the acupuncture spots, PAG
influences the hypothalamic-pituitary-adrenal axis,
which, in addition to having a neuroendocrine effect,
also leads to the release of endogenous peptides: en-
dorphins, enkephains and dynorphins. These endog-
enous opioids have neurotransmitter and neuromodula-
tory effects on the three types of receptors - 1, , k, and
help produce analgesia [23-25].

In the research Pomeranz and Chin conducted on
mice, they examined the effect of acupuncture in reduc-
ing acute pain. The reduction of pain was greater in the
group where acupuncture needles were placed on spe-
cific acupuncture spots than in the group where needles
were placed on non-acupuncture spots. The analgesic
effect of acupuncture was blocked by opioid antagonist
naloxone, w’?\ich confirms that the analgesic effect is
produced by releasing endogenous opioids [26].

Analgesic effects of acupuncture on cerebral func-
tion have been confirmed by using functional mag-
netic resonance imaging (fMRI) and positron emission
tomography scans. While painful stimuli were induced
and acupuncture was performed to treat the acute pain,
the fMRI showed a reduction in activity in specific
pain-related cerebral areas [27, 28].

Acupunctureasan additional analgesc method

The Enhanced Recovery After Surgery (ERAS)
Society has published several clinical practice guide-
lines designed to improve perioperative care and en-
hance postoperative recovery [29]. One of the main
aspects of ERAS is using multimodal analgesia in pain
treatment by reducing the use of opioids and their side
effects [30].

Lately, the number of clinical trials that examine
the efficacy of acupuncture as an additional method of
analgesia during general or regional anesthesia and
postoperative pain treatment is increasing. Accumu-
lated evidence from clinical trials and updated reviews
confirm the beneficial effects of acupuncture in reduc-
ing the need for opioids and consequently its side ef-
fects, which makesit a promising approach in periop-
erative management, especially with respect to ERAS.
Further efforts need to be made to optimize the clinical
application of perioperative acupuncture [31-34].

The study conducted by Sahmeddini et al. on 90
patients showed a positive effect of electroacupuncture
on pain reduction after nasal septoplasty. The control
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group underwent sham acupuncture. The intensity of
postoperative pain was similar in both groups, but
nausea and vomiting occurred significantly less in
the acupuncture group [35]. Another study that in-
cluded 60 patients who had sinus surgery and were
treated by transcutaneous electric acupuncture stim-
ulation (TEAS) 30 minutes before the surgery,
showed that the TEAS procedure reduced the intra-
operative consumption of remifentanil by 39%. It
also showed reduced time until extubation and a de-
crease in anesthesia-related side effects [36].

Sun et al. meta-analysis included 15 studies that
assessed the intensity of postoperative pain where acu-
puncture was performed after different types of sur-
gery. 608 patients of the total number of 1166 had acu-
puncture to reduce postoperative pain. The acupunc-
ture techniques included manual needle acupuncture,
moxibustion, transcutaneous electroacupuncture, and
acupressure. Meta-analysis showed that the pain inten-
sity measured by the visual-analog pain scale was sig-
nificantly reduced in the group that had acupuncture.
Researchers discovered that acupuncture was corre-
lated with the reduction of cumulative opioid analgesic
consumption in the postoperative period. Relative re-
duction of opioid consumption with acupuncture stim-
ulation was 21% eight hours after surgery, 23% after
24 hours, and 29% after 72 hours [37].

The use of electroacupuncture in ERAS had great
effects in the perioperative period, and it is believed
that it will have a significant role in rehabilitation and
treatment in the future [38—41].

Conclusion

According to data from the literature and the latest
clinical research, encouraging results were obtained
that acupuncture can be used as an additional analgesic
method in the perioperative period. The use of acu-
puncture reduces the dose of analgesics, opioids and
non-steroidal anti-inflammatory drugs. It enables pa-
tients to wake up faster from anesthesia, reduce post-
operative nausea and vomiting, achieve better intestinal
motility, faster mobilization of the patient and reduce
treatment costs. Despite the fact that there are relevant
clinical studies that support the effectiveness of using
acupuncture in the perioperative period, what is miss-
ing is: standardization of the application of acupunc-
ture, type of surgery where the best therapeutic effects
of acupuncture are achieved, how to apply it and at
what time intervals in order for acupuncture to provide
much more effective analgesia.
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UPUTSTVO ZA AUTORE

Casopis Medicinski pregled objavljuje radove koji prethod-
no nisu objavljeni niti poslati u drugi ¢asopis. U Casopisu mogu
biti objavljeni radovi iz razli¢itih oblasti biomedicine, koji su
namenjeni lekarima razli¢itih specijalnosti.

Od 1. januara 2013. godine Medicinski pregled je po¢eo da
koristi usluge e-Ur — Elektronskog uredivanja ¢asopisa. Svi
korisnici sistema — autori, recenzenti i urednici, moraju biti
registrovani korisnici sa jednom elektronskom adresom.

Korisnici Casopisa treba da se registruju na adresi:

http://aseestant.ceon.rs/index.php/medpreg/user/register

Prijava rada treba da se ucini na adresi:

http://aseestant.ceon.rs/index.php/medpreg/

U postupku prijave neophodno je da se posalje saglasnost i
izjava autora i svih koautora da rad nije delimi¢no ili u celini
objavljen ili prihvac¢en za Stampu u drugom Casopisu.

Elektronsko uredivanje ¢asopisa obezbeduje koriséenje sis-
tema CrossCheck, koji prijavljene radove automatski proverava
na plagijarizam i autoplagijarizam. Autori ne bi smeli da posalju
isti rad u vise ¢asopisa istovremeno. Ukoliko se to desi, glavni
urednik casopisa Medicinski pregled ima pravo da rad vrati
autorima bez prethodnog slanja rada na recenziju; da odbije
Stampanje rada; da se obrati urednicima drugih ¢asopisa u koje
je rad poslat ili da se obrati direktoru ustanove u kojoj su autori
rada zapodeni.

Primaju se samo radovi koji su napisani na engleskom jez-
iku, uz sazetak rada i naslov rada koji treba da budu napisani
na engleskom i srpskom jeziku.

Radove koji su pristigli u asopis Medicinski pregled preg-
leda jedan ili vise ¢lanova Uredivackog odbora Casopisa. Oni
radovi koji su napisani prema pravilima Casopisa 3alju se na
anonimnu recenziju kod najmanje dva recenzenta, strué¢njaka
iz odgovarajuce oblasti biomedicine. Nacinjene recenzije ra-
dova pregleda glavni urednik ili ¢lanovi Uredivackog odbora
i one nisu garancija da ¢e rad biti prihvacen za Stampu. Ma-
terijal koji je pristigao u ¢asopis ostaje poverljiv dok se rad nala-
zi na recenziji, a identitet autora i recenzenata su zasti¢eni, osim
u slucaju ako oni odluce drugacije.

U cCasopisu Medicinski pregled objavljuju se: uvodnici, orig-
inalni ¢lanci, prethodna ili kratka saopstenja, pregledni ¢lanci,
struéni ¢lanci, prikazi slucajeva, ¢lanci iz istorije medicine i
drugi ¢lanci.

1. Uvodnici — do 5 strana. Sadrze misljenja ili diskusiju o
posebno znacajnoj temi za Casopis, kao i o podacima koji su
Stampani u ovom ili nekom drugom ¢asopisu. Obic¢no ih pise
jedan autor po pozivu.

2. Originalni ¢lanci — do 12 strana. Predstavljaju rezultate
istrazivanja autora rada i njihovo tumacenje. Istrazivanje treba
da bude obradeno i izloZeno na nacin da se moze ponoviti, a
analiza rezultata i zakljucci jasni da bi se mogli proveriti.

3. Pregledni ¢lanci — do 10 strana. Predstavljaju sistematsko,
sveobuhvatno i kriticko izlaganje problema na osnovu anal-
iziranih i diskutovanih podataka iz literature, a koji oslikavaju
postojecu situaciju u odredenom podrucju istrazivanja. Liter-
atura koja se koristi u radu mora da sadrzi najmanje 5 radova
autora ¢lanka iz uze nau¢ne oblasti koja je opisana u radu.

4. Prethodnaiili kratka saopStenja — do 4 strane. Sadrze
izuzetno vazne nauéne rezultate koje bi trebalo objaviti u §to
kracem vremenu. Ne moraju da sadrze detaljan opis metod-
ologije rada i rezultata, ali moraju da imaju sva poglavlja kao
originalni ¢lanci u sazetoj formi.

5. Struéni €lanci — do 10 strana. Odnose se na proveru ili
prikaz prethodnog istrazivanja i predstavljaju koristan izvor za
Sirenje znanja i prilagodavanja originalnog istrazivanja
potrebama postojece nauke i prakse.

6. Prikazi sluc¢ajeva — do 6 strana. Opisuju retke sluéajeve
iz prakse. Sli¢ni su stru¢nim ¢lancima. U ovim radovima pri-

kazuju se neuobicajeni oblici i tokovi oboljenja, neocekivane
reakcije na primenjenu terapiju, primene novih dijagnosti¢kih
procedura ili retke i nove bolesti.

7. Clanci iz istorije medicine — do 10 strana. Ovi ¢lanci opis-
uju dogadaje iz proslosti sa ciljem da omoguce oCuvanje
medicinske i zdravstvene kulture. Imaju karakter struc¢nih ¢lanaka.

8. Ostali ¢lanci — U casopisu Medicinski pregled objav-
ljuju se feljtoni, prikazi knjiga, izvodi iz strane literature,
izvestaji sa kongresa i struc¢nih sastanaka, saopstenja o radu
pojedinih zdravstvenih organizacija, podruznica i sekcija,
saopsStenja UredniStva, pisma UredniStvu, novosti u medicini,
pitanja i odgovori, strucne i staleSke vesti i ¢lanci napisani u
znak secanja (In memoriam).

Pripremarukopisa

Kompletan rukopis, ukljucujuéi tekst rada, sve priloge i
propratno pismo, treba poslati na elektronsku adresu koja je
prethodno navedena.

Propratno pismo:

—mora da sadrzi izjavu svih autora da se radi o originalnom
radu koji prethodno nije objavljen niti prihvacen za Stampu u
drugim ¢asopisima;

— autori svojim potpisom preuzimaju odgovornost da rad
ispunjava sve postavljene uslove i da ne postoji sukob interesa i

— autor mora navesti kategoriju ¢lanka (originalni rad, pre-
gleni rad, prethodno saopstenje, strucni rad, prikaz slu¢aja, rad
iz istorije medicine, itd.).

Rukopis

Opé&ta uputstva

Tekst rada treba da bude napisan u programu Microsoft
Word za Windows, na A4 formatu stranice (sve Cetiri margine
2,5 cm), proreda 1,5 (isto vazi i za tabele), fontom Times New
Roman, veli¢inom slova 12 pt. Neophodno je koristiti
medunarodni sistem mernih jedinica (S), uz izuzetak tem-
perature (° C) i krvnog pritiska (mmHg).

Rukopis treba da sadrzi slede¢e elemente:

1. Naslovna strana

Naslovna strana treba da sadrzi: kratak i saZet naslov rada,
bez skracenica, skraceni naslov rada (do 40 karaktera), imena
i prezimena autora (ne viSe od 6) i afilijacije svih autora. Na dnu
strane treba da piSe ime, prezime i titula autora zaduzenog za
korespondenciju, njena/njegova adresa, elektronska adresa, broj
telefonai faksa

2. Sazetak

Sazetak ne moze da sadrzi vise od 250 reci niti skracenice.
Treba da bude strukturisan, kratak i sazet, sa jasnim pregledom
problema istrazivanja, ciljevima, metodama, znacajnim rezul-
tatima i zakljuccima.

Sazetak originalnih i stru¢nih ¢lanaka treba da sadrzi uvod
(sa ciljevima istrazivanja), materijale i metode, rezultate i
zakljucéak.

Sazetak prikaza slucaja treba da sadrzi uvod, prikaz slucaja
i zakljucak.

Sazetak preglednih ¢lanaka treba da sadrzi Uvod, podnas-
love koji odgovaraju istima u tekstu i Zakljucak.

Navesti do 10 klju¢nih reci ispod sazetka. One su pomo¢
prilikom indeksiranja, ali autorove kljuéne rec¢i mogu biti iz-
menjene u skladu sa odgovaraju¢im deskriptorima, odnosno
terminimaiz Medical Subject Headings, MeSH.

Sazetak treba da bude napisan na srpskom i engleskom jez-
iku. Sazetak na srpskom jeziku trebalo bi da predstavlja prevod
sazetka na engleskom, $to podrazumeva da sadrzi jednake
delove.

3. Tekst ¢lanka

Originalni rad treba da sadrzi slede¢a poglavlja: Uvod (sa
jasno definisanim ciljevima istrazivanja), Materijal i metode,
Rezultati, Diskusija, Zakljucak, spisak skracenica (ukoliko su




koris¢ene u tekstu). Nije neophodno da se u posebnom poglav-
lju rada napiSe zahvalnica onima koji su pomogli da se
istrazivanje uradi, kao i da se rad napise.

Prikaz slucaja treba da sadrzi slede¢a poglavlja: Uvod (sa
jasno definisanim ciljevima), Prikaz slucaja, Diskusija i
Zakljucak.

Uvod

U poglavlju Uvod potrebno je jasno definisati predmet
istrazivanja (prirodu i znacaj istrazivanja), navesti znacajne na-
vode literature i jasno definisati ciljeve istrazivanja i hipoteze.

Materijal i metode

Materijal i metode rada treba da sadrze podatke o vrsti
studije (prospektivna/retrospektivna, uslove za ukljucivanje i
ogranicenja studije, trajanje istrazivanja, demografske podatke,
period pracenja). Detaljno treba opisati statisticke metode da
bi ¢itaoci rada mogli da provere iznesene rezultate.

Rezultati

Rezultati predstavljaju detaljan prikaz podataka koji su do-
bijeni istrazivanjem. Sve tabele, grafikoni, sheme i slike moraju
biti citirani u tekstu rada i oznaceni brojevima po redosledu
njihovog navodenja.

Diskusija

Diskusija treba da bude koncizna, jasna i da predstavlja
tumacenje i poredenje rezultata studije sa relevantnim studi-
jama koje su objavljene u domacoj i medunarodnoj literaturi.
U poglavlju Diskusija potrebno je naglasiti da li su postavljene
hipoteze potvrdene ili nisu, kao i istaknuti znacaj i nedostatke
istrazivanja.

Zakljucak

Zakljucci moraju proistec¢i iskljucivo iz rezultata istrazivanja
rada; treba izbegavati uopsStene i nepotrebne zakljucke.
Zakljucci koji su navedeni u tekstu rada moraju biti u saglas-
nosti sa zakljuccima iz Sazetka.

4. Literatura

Potrebno je da se literatura numerise arapskim brojevima
redosledom kojim je u tekstu navedena u parentezama; izbega-
vati nepotrebno velik broj navoda literature. Casopise bi treba-
lo navoditi u skra¢enom obliku koji se koristi u Index Medicus
(http://www.nlm.nih.gov/tsd/serials/lji.html). Pri citiranju lit-
erature koristiti Vankuverski sistem. Potrebno je da se navedu
svi autori rada, osim ukoliko je broj autora veéi od Sest. U tom
slucaju napisati imena prvih Sest autora praéeno sa et al.

Primeri pravilnog navodenja literature nalaze se u nastavku.

Radovi u ¢asopisima

* Standardni rad

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. J] Thromb Haemost 2003;1:1435-42.

* Organizacija kao autor

Diabetes Prevention Program Research Group. Hypertension,
insulin, and proinsulin in participants with impaired glucose toler-
ance. Hypertension 2002;40(5):679-86.

* Bez autora

21st century heart solution may have a sting in the tail. BMJ.
2002;325(7357):184.

* Volumen sa suplementom

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig
from heart anaphylaxix. Pharmacol Res Commun 1988;20 Suppl
5:75-8.

* Sveska sa suplementom

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore P.
The natural history of tardive dyskinesia. J Clin Psychopharmacol
1988:8(4 Suppl):31S-37S.

* Sazetak u Casopisu

Fuhrman SA, Joiner KA. Binding of the third component of
complement C3 by Toxoplasma gondi [abstract]. Clin Res
1987;35:475A.

Knjige i druge monografije
* Jedan ili viSe autora

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Urednik (urednici) kao autor (autori)

Danset J, Colombani J, eds. Histocompatibility testing 1972.
Copenhagen: Munksgaard, 1973:12-8.

* Poglavlje u knjizi

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Patho-
logic physiology: mechanisms of disease. Philadelphia: Saunders;
1974. p. 457-72.

* Zbornik radova sa kongresa

Christensen S, Oppacher F. An analysis of Koza’s computa-
tional effort statistic for genetic programming. In: Foster JA, Lut-
ton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic program-
ming. EuroGP 2002: Proceedings of the Sth European Conference
on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.

* Disertacija

Borkowski MM. Infant sleep and feeding: a telephone survey
of Hispanic Americans [dissertation]. Mount Pleasant (MI): Cen-
tral Michigan University; 2002.

Elektronski materijal

* Clanak iz ¢asopisa u elektronskom formatu

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http:/www.
nursingworld.org/AJN/2002/june/ Wawatch.htmArticle

* Monografija u elektronskom formatu

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group, pro-
ducers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* Kompjuterska datoteka

Hemodynamics III: the ups and downs of hemodynamics [com-
puter program]. Version 2.2. Orlando (FL): Computerized Educa-
tional Systems; 1993.

5. Prilozi (tabele, grafikoni, shemei slike)

BROJ PRILOGA NE SME BITI VECI OD SEST!

Tabele, grafikoni, sheme i slike se postavljaju kao posebni
dokumenti.

— Tabele i grafikone bi trebalo pripremiti u formatu koji je
kompatibilan programu u kojem je napisan tekst rada. Slike bi
trebalo poslati u jednom od sledec¢ih oblika: JPG, GIF, TIFF,
EPS

— Svaki prilog mora biti obelezen arapskim brojem prema
redosledu po kojem se navodi u tekstu rada.

— Naslovi, tekst u tabelama, grafikonima, shemama i leg-
ende slika bi trebalo da budu napisani na srpskom i engleskom
jeziku.

— Nestandardne priloge oznaciti u fusnoti uz koris¢enje
slede¢ih simbola: * §, £, §, |, 9, ** T, L 1.

— U legendi slika trebalo bi napisati koris¢eno uvelicanje
okulara i objektiva mikroskopa. Svaka fotografija treba da ima
vidljivu skalu.

— Ako su tabele, grafikoni, sheme ili slike ve¢ objavljene,
navesti originalni izvor i priloziti pisano odobrenje autora za
njihovo koris¢enje.

— Svi prilozi ¢e biti Stampani kao crno-bele slike. Ukoliko
autori zele da se prilozi Stampaju u boji, obavezno treba da plate
dodatne troskove.

6. Dodatne obaveze

AUTORI | SVI KOAUTORI RADA OBAVEZNO TREBA
DA PLATE GODISNJU PRETPLATU ZA CASOPIS
MEDICINSKI PREGLED. U PROTIVNOM, RAD NECE BITI
STAMPAN U CASOPISU.




INFORMATION FOR AUTHORS

Medical Review publishes papers (previously neither pub-
lished in nor submitted to any other journals) from various
fields of biomedicine intended for broad circles of doctors.

Since January 1, 2013 the Medical Review has been using
the service e-Ur: Electronic Journal Editing. All users of the
Registration system, i.e. authors, reviewers, and editors have
to be registered users with only one e-mail address. Registration
should be made on the web address:

http://aseestant.ceon.rs/index.php/medpreg/user/register.

Manuscript submission should be made on the web address:

http://aseestant.ceon.rs/index.php/medpreg/

A SUPPLEMENTARY FILE, WITH THE STATEMENT
THAT THE PAPER HASNOT BEEN SUBMITTED OR AC-
CEPTED FOR PUBLICATION ELSEWHERE AND A CON-
SENT SIGNED BY ALL AUTHORS, HAVE TO BE EN-
CLOSED WITH THE MANUSCRIPT.

Authors may not send the same manuscript to more than
one journal concurrently. If this occurs, the Editor may return
the paper without reviewing it, reject the paper, contact the
Editor of the other journal(s) in question and/or contact the
author’s employers.

Papers should be written in English language, with an abstract
and title page in English, as well as in Serbian language.

All papers submitted to Medical Review are seen by one or
more members of the Editorial Board. Suitable articles are sent to
at least two experts to be reviewed, thier reports are returned to the
assigned member of the Editorial Board and the Editor. Revision
of an article gives no guarantee of acceptance and in some cases
revised articles are rejected if the improvements are not sufficient
or new issues have arisen. Material submitted to the Journal re-
mains confidential while being reviewed and peer-reviewers’ iden-
tities are protected unless they elect to lose anonymity.

Medical Review publishes the following types of articles:
editorials, original studies, preliminary reports, review articles,
professional articles, case reports, articles from history of
medicine and other types of publications.

1. Editorials—up to 5 pages — convey opinions or discus-
sions on a subject relevant for the Journal. Editorials are com-
monly written by one author by invitation.

2. Original studies— up to 12 pages — present the authors’
own investigations and their interpretations. They should contain
data which could be the basis to check the obtained results and
reproduce the investigative procedure.

3. Review articles — up to 10 pages — provide a condensed,
comprehensive and critical review of a problem on the basis of
the published material being analyzed and discussed, reflecting
the current situation in one area of research. Papers of this type
will be accepted for publication provided that the authors confirm
their expertise in the relevant area by citing at least 5 self-cita-
tions.

4. Preliminary reports— up to 4 pages — contain scientific
results of significant importance requiring urgent publishing;
however, it need not provide detailed description for repeating
the obtained results. It presents new scientific data without a
detailed explanation of methods and results. It contains all parts
of an original study in an abridged form.

5. Professional articles—up to 10 pages — examine or repro-
duce previous investigation and represent a valuable source of
knowledge and adaption of original investigations for the needs
of current science and practice.

6. Case reports — up to 6 pages — deal with rare casuistry
from practice important for doctorsin direct charge of patients
and are similar to professional articles. They emphasize unu-
sual characteristics and course of a disease, unexpected reac-
tions to a therapy, application of new diagnostic procedures and
describe a rare or new disease.

7. History of medicine —up to 10 pages — deals with history
with the aim of providing continuity of medical and health care
culture. They have the character of professional articles.

8. Other types of publications — The journal also publishes
feuilletons, book reviews, extracts from foreign literature, re-
ports from congresses and professional meetings, communica-
tions on activities of certain medical institutions, branches and
sections, announcements of the Editorial Board, letters to the
Editorial Board, novelties in medicine, questions and answers,
professional and vocational news and In memoriam.

Preparation of the manuscript

The complete manuscript, including the text, all supplemen-
tary material and covering letter, is to be sent to the web address
above.

The covering letter:

— It must contain the proof given by the author that the
paper represents an original work that it has neither been previ-
ously published in other journals nor is under consideration to
be published in other journals.

— It must confirm that all the authors meet criteria set for
the authorship of the paper, that they agree completely with the
text and that there is no conflict of interest.

— It must state the type of the paper submitted (an original
study, a review article, a preliminary report, a professional ar-
ticle, a case report, history of medicine).

The manuscript:

General instructions.

Use Microsoft Word for Windows to type the text. The text
must be typed in font Times New Roman, page format A4, space
1.5 (for tables as well), margins set to 2.5 cm and font size 12pt.
All measurements should be reported in the metric system of the
International System of Units — SI. Temperature should be ex-
pressed in Celsius degrees (°C) and pressure in mmHg,.

The manuscript should contain the following elements:

1. Thetitle page.

The title page should contain a concise and clear title of the
paper, without abbreviations, then a short title (up to 40 characters),
full names and surnames of the authors (not more than 6) indexed
by numbers corresponding to those given in the heading along
with the full name and place of the institutions they work for.
Contact information including the academic degree(s), full ad-
dress, e-mail and number of phone or fax of the corresponding
author (the author responsible for correspondence) are to be given
at the bottom of this page.

2. Summary.

The summary should contain up to 250 words, without ab-
breviations, with the precise review of problems, objectives,
methods, important results and conclusions. It should be struc-
tured into the paragraphs as follows:

— Original and professional papers should have the introduc-
tion (with the objective of the paper), materials and methods,
results and conclusion

— Case reports should have the introduction, case report and
conclusion

— Review papers should have the introduction, subtitles cor-
responding to those in the paper and conclusion.

The authors should provide up to 10 keywords below the
summary. These keywords will assist indexers in cross-indexing
the article and will be published with the summary, but the
authors’ keywords could be changed in accordance with the list
of Medical Subject Headings, MeSH of the American National
Medical Library.

The summary should be written in both languages, English
as well as Serbian. The summary in Serbian language should
be the translation of the summary in English; therefore, it has
to contain the same paragraphs.




3. The text of the paper.

The text of original studies must contain the following: in-
troduction (with the clearly defined objective of the study),
materials and methods, results, discussion, conclusion, list of
abbreviations (if used in the text) and not necessarily, the ac-
knowledgment mentioning those who have helped in the inves-
tigation and preparation of the paper.

The text of a case report should contain the following: in-
troduction (with clearly defined objective of the study), case
report, discussion and conclusion.

Introduction contains clearly defined problem dealt with
in the study (its nature and importance), with the relevant refer-
ences and clearly defined objective of the investigation and
hypothesis.

Materials and methods should contain data on design of
the study (prospective/retrospective, eligibility and exclusion
criteria, duration, demographic data, follow-up period). Statis-
tical methods applied should be clear and described in details.

Results give a detailed review of data obtained during the
study. All tables, graphs, schemes and figures must be cited in
the text and numbered consecutively in the order of their first
citation in the text.

Discussion should be concise and clear, interpreting the
basic findings of the study in comparison with the results of
relevant studies published in international and national litera-
ture. It should be stated whether the hypothesis has been con-
firmed or denied. Merits and demerits of the study should be
mentioned.

Conclusion must deny or confirm the attitude towards the
Obased solely on the author’s own results, corroborating them.
Avoid generalized and unnecessary conclusions. Conclusions
in the text must be in accordance with those given in the sum-
mary.

4. References are to be given in the text under Arabic nu-
merals in parentheses consecutively in the order of their first
citation. Avoid a large number of citations in the text. The title
of journals should be abbreviated according to the style used
in Index Medicus (http:/www.nlm.nih.gov/tsd/serials/lji.html).
Apply Vancouver Group’s Criteria, which define the order of
data and punctuation marks separating them. Examples of cor-
rect forms of references are given below. List all authors, but if
the number exceeds six, give the names of six authors followed
by ‘et al’.

Articles in journals

* A standard article

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. J] Thromb Haemost 2003;1:1435-42.

* An organization as the author

Diabetes Prevention Program Research Group. Hypertension,
insulin, and proinsulin in participants with impaired glucose toler-
ance. Hypertension 2002;40(5):679-86.

* No author given

21st century heart solution may have a sting in the tail. BMJ.
2002;325(7357):184.

* A volume with supplement

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig
from heart anaphylaxix. Pharmacol Res Commun 1988;20 Suppl
5:75-8.

* An issue with supplement

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore P.
The natural history of tardive dyskinesia. J Clin Psychopharmacol
1988;8(4 Suppl):31S-37S.

* A summary in a journal

Fuhrman SA, Joiner KA. Binding of the third component of com-
plement C3 by Toxoplasma gondi [abstract]. Clin Res 1987;35:475A.

Books and other monographs

* One or more authors

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Editor(s) as author(s)

Danset J, Colombani J, eds. Histocompatibility testing 1972.
Copenhagen: Munksgaard, 1973:12-8.

* A chapter in a book

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Patho-
logic physiology: mechanisms of disease. Philadelphia: Saunders;
1974. p. 457-72.

* A conference paper

Christensen S, Oppacher F. An analysis of Koza’s computa-
tional effort statistic for genetic programming. In: Foster JA, Lut-
ton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic program-
ming. EuroGP 2002: Proceedings of the Sth European Conference
on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.

* A dissertation and theses

Borkowski MM. Infant sleep and feeding: a telephone survey
of Hispanic Americans [dissertation]. Mount Pleasant (MI): Cen-
tral Michigan University; 2002.

Electronic material

* A journal article in electronic format

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http://
www.nursingworld.org/AJN/2002/june/ Wawatch.htmArticle

* Monographs in electronic format

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group, pro-
ducers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* A computer file

Hemodynamics III: the ups and downs of hemodynamics [com-
puter program]. Version 2.2. Orlando (FL): Computerized Educa-
tional Systems; 1993.

5. Attachments (tables, graphs, schemesand photographs).

THE MAXIMUM NUMBER OF ATTACHMENTS AL-
LOWED IS SIX!

— Tables, graphs, schemes and photographs are to be submit-
ted as separate documents, on separate pages.

— Tables and graphs are to be prepared in the format com-
patible with Microsoft Word for Windows programme. Photo-
graphs are to be prepared in JPG, GIF, TIFF, EPS or similar
format.

— Each attachment must be numbered by Arabic numerals
consecutively in the order of their appearance in the text

— The title, text in tables, graphs, schemes and legends must
be given in both Serbian and English languages.

— Explain all non-standard abbreviations in footnotes using
the following symbols *, 1, £, § [ |, 9, ** T 1, £ & .

— State the type of color used and microscope magnification
in the legends of photomicrographs. Photomicrographs should
have internal scale markers.

— If a table, graph, scheme or figure has been previously
published, acknowledge the original source and submit written
permission from the copyright holder to reproduce it.

— All attachments will be printed in black and white. If the
authors wish to have the attachments in color, they will have
to pay additional cost.

6. Additional requirements

SHOULD THE AUTHOR AND ALL CO-AUTHORS
FAIL TO PAY THE SUBSCRIPTION FOR MEDICAL RE-
VIEW, THEIR PAPER WILL NOT BE PUBLISHED.




