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GENITAL WARTSIN WOMEN —-12-YEAR INCIDENCE RATE TRENDSIN NOVI SAD

GENITALNE BRADAVICE KOD ZENA:
DVANAESTOGODISNJI TREND STOPE INCIDENCIJE U NOVOM SADU

Mirjana STRBAC!, Natasa NIKOLIC! 2, Veselin BOJAT?, Nina SMILJANIC?,
Vladimir PETROVIC! 2 and Mioljub RISTIC? 2

Summary

Introduction. Data on the incidence and age distribution of
women with genital warts in Serbia are limited. The aim of this
study was to determine the epidemiological characteristics of
genital warts in the female population aged 15 - 69 years in Novi
Sad. Material and Methods. A descriptive epidemiological
study was conducted using the data of the Primary Health Care
Center “Novi Sad”. The study data refer to women examined
by primary care gynecologists during a 12-year period (2010
-2021). Results. During the observed period, 654 out of 240,494
examined women aged 15 - 69 years, i.e. 609 out of 164,578
women aged 15 - 49 years, had newly diagnosed genital warts.
The cumulative overall incidence rate of genital warts in wom-
en aged 15 - 69 was 2.7/1,000 (95% confidence interval 2.64 -
2.77), while in women aged 15 - 49 it was 3.7/1,000 (95% con-
fidence interval 3.61 - 3.79). The trend in genital warts incidence
in both observed age groups was stable. The highest annual
incidence rate of genital warts was registered among women
aged 15 - 19 years, and it was statistically significantly (p <
0.0001) higher than in all the other age groups. The annual
estimated number of women with newly diagnosed genital warts
in Novi Sad was 547, of which 187 (34.2%) were women aged
15 - 19 years. Conclusion. Our results provide essential epide-
miological data that may be used as the basis for future popula-
tion studies, as well as for the evaluation of the effectiveness of
the human papillomavirus vaccination campaign, after its wide
implementation in the vulnerable population.

Key words: Condylomata Acuminata; Women; Incidence; Pap-
illomavirus Vaccines; Epidemiology; Diagnosis; Serbia

I ntroduction

Genital warts (GWs) are the most common geni-
tal infection caused by human papillomavirus (HPV).
They are one of the most common sexually transmit-
ted viral infections worldwide, presenting as single

Sazetak

Uvod. Nema dovoljno podataka o udestalosti i uzrasnoj distribuciji
genitalnih bradavica kod Zena u Srbiji. Cilj ove studije bio je da se
odrede epidemioloske karakteristike genitalnih bradavica u popu-
laciji zena Novog Sada uzrasta 15-69 godina. Materijal i metode.
Sprovedena je deskriptivna epidemioloska studija upotrebom po-
dataka iz primarnog nivoa zdravstvene zastite Doma zdravlja Novi
Sad. Podaci studije se odnose na Zene koje je pregledao ginekolog
primarnog nivoa zdravstvene zastite tokom dvanaestogodiSnjeg
perioda (od 2010. do 2021. godine). Rezultati. Tokom posmatranog
perioda, 654 zene od ukupno 240.494 pregledanih, uzrasta 15-69
godina, odnosno 609 zena od pregledanih 164.578 uzrasta 15—49 je
imalo novootkrivenu dijagnozu genitalnih bradavica. Kumulativna
opsta stopa incidencije genitalnih bradavica za Zene uzrasta 15—69
godina bila je 2,7/1000 (95% CI 2,64-2,77), dok je za Zene uzrasta
1549 godina bila 3,7/1000 (95% CI 3,61-3,79). Trend incidencije
genitalnih bradavica u posmatranom periodu u obe uzrasne grupe
bio je stabilan. Najvisa godi$nja stopa incidencije genitalnih brada-
vica je registrovana u uzrastu 15—19 godina i ona je bila statisticki
znacajno (p < 0,0001) visa u odnosu na incidencije u svim ostalim
posmatranim uzrastima. Godisnji procenjen broj novootkrivenih
dijagnoza genitalnih bradavica kod zena u Novom Sadu bio je 547,
a 187 (34,2%) Zena je bilo uzrasta 15-19 godina. Zaklju¢ak. Nasi
rezultati daju bazi¢ne epidemioloske podatke koji se mogu koristiti
kao polaziste za buduca istrazivanja u populaciji, kao i za procenu
efikasnosti kampanje vakcinacije protiv humanog papiloma virusa,
nakon njene Siroke primene u osetljivim grupama.

Kljuéne redi: genitalne bradavice; zene; incidenca; HPV vakci-
na; epidemiologija; dijagnoza; Srbija

or multiple papules on the vulva, perianal area, va-
gina, cervix, penis, anus, scrotum and urethra [1-3].

The prevalence of HPV infection has been stead-
ily increasing, with an estimated 20 million people
in the United States (US) being infected with the
virus [2, 3]. The GWs affect both males and females,

21000 Novi Sad, Futoska 121, E-mail: mioljub.ristic@mf.uns.ac.rs
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Abbreviations

GW — genital wart

HPV ~ —human papillomavirus

(0N} — United States

PHCC — Primary Health Care Center
CI — confidence interval

UK — United Kingdom

with an estimated 6.2 million new cases annually
among subjects aged 14 - 44 years [4]. More than 150
HPV types have been identified, of which approxi-
mately 40 cause infections in the genital area [5, 6].

Genital HPV types are categorized according to
their epidemiological association with cervical can-
cer. High-risk types have the potential to act as car-
cinogens. Types 6 and 11 can cause benign or low-
grade cervical cell changes, as well as GWs, and
recurrent respiratory papillomatosis [7].

Approximately 90% of all cases of GWs are
caused by HPV-6 and HPV-11 types that rarely
progress to cancerous lesions, whereas warts associ-
ated with HPV-16 and HPV-18 may be predisposed
to oncogenic transformation [8]. The GWs caused
by HPV types 6 and 11, although not fatal, require
diagnosis and treatment, otherwise they may lead to
a significant impairment of the quality of life [9].

So far, two vaccines have been licensed against
low-oncogenic HPV types (6 and 11) [10]. Accord-
ing to the experiences to date, in countries where
vaccination has previously been implemented, the
quadrivalent vaccine has shown a significant de-
crease in the incidence of GWs [11].

Consdering thefact that diagnosis of GWsis not
subject to mandatory notification in our country
[12], the estimation of their incidence and distribu-
tion can be made only based on results of specific
epidemiological studies. In Vojvodina, Serbia,
women with GWs are usually diagnosed and treat-
ed by gynecologists or dermatovenereologists.

According to the analysis of a representative
sample in the US, approximately one in 100 sexu-
ally active adults has GWs [13]. Based on the esti-
mate that 1% of the sexually active population aged
15 - 59 years has GWs at least once in a lifetime,
and given that population of this age group in Novi
Sad accounts for about 220,000 people, it may be
assumed that at least 2,000 — 2,200 citizens are fac-
ing with GWs in Novi Sad.

The aim of this study was to evaluate the crude
and age-specific incidence of GWSs, as well asto
estimate the annual number of newly diagnosed
GWs in the female population of Novi Sad.

Material and Methods

We conducted a retrospective observational
study covering 12 consecutive years (2010 - 2021).
Six gynecologists examined a population of 25,000
women aged > 15 years (corresponding to 6% of the
total female population of this age in Novi Sad).
Gynecologists were selected based on the number
of contracts/reviews they performed annually at the

Strbac M, et al. Genital Wartsin Women

Primary Health Care Center (PHCC) of Novi Sad.
The data for this study were obtained from the elec-
tronic database of the PHCC, i.e. from the Gynecol-
ogy Department of the PHCC in Novi Sad.

The diagnosis of GWs is based on visual inspec-
tion and no laboratory tests are required. The GWs
are defined as warts in or around the genital area
which include the external genitalia, perineum, and
perianal region. The new case of GWs was defined
as a case in a person who reported never having
GWs before. The participants with recurrent epi-
sodes of GWs were excluded from the study.

The patients with the diagnosis of GWs were di-
vided by predetermined age groups during the pe-
riod from 2010 to 2021. Basic statistical indicators,
general (crude) and specific incidence rates were ex-
amined. Incidence rates and 95% confidence inter-
vals (CI) were calculated using the annual number of
newly diagnosed cases of GWs in women (numerator)
and the number of women visiting any of the in-
cluded gynecologists annually in the study period in
Novi Sad according to the Census in the Republic of
Serbia (2011) (denominator) and multiplied by
100,000 women per year. The estimated number of
women with GWs in Novi Sad was extrapolated from
the obtained prevalence rates by age groups and the
estimated population of Novi Sad according to the
2011 Census. Two tailed p-values less than 0.05 were
consdered dtatistically significant.

The personal data of the included women were
not used during the analysis. Only registration
forms of patients were used, and no clearance by an
Ethics Committee for retrospective analysis of ano-
nymized data is required in Serbia.

Results

During a 12-year period, 654 out of 240,494 ex-
amined women aged 15 - 69 years, i.e. 609 out of
164,578 women aged 15 - 49 years, had newly di-
agnosed GWs. The number of women who visited
any of the six community gynecologists included
in the study has significantly increased from 2010
(11,300) to 2021 (25,488) (Table 1).

Table 1 summarizes the crude annual incidence
rate of GWs divided into two age groups during the
entire study period. Namely, the cumulative crude
incidence rate of GWs in the group aged 15 - 69
years was 2.7/1,000 (95% CI 2.64 - 2.77), while the
age-specific incidence in the group aged 15 - 49
years was 3.7/1,000 (95% CI 3.61 - 3.79). The trend
in GWs incidence during the 12-year period in both
observed groups was stable.

In regard to the examined age groups, the high-
est annual incidence rate of GWs was registered
among women aged 15 - 19 years. In this age group,
the incidence rates in 2015 and 2018 were 30.4/1,000
and 44.2/1,000 women, respectively, and they ex-
ceeded the incidence rates in other age groups dur-
ing the study period (Graph 1).

The 12-year incidence rate (18.6/1,000, 95% CI
17.55 - 19.69) of GWs in women aged 15 - 19 years
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Table 1. Crude incidence rates of genital warts in two observed age groups in Novi Sad, 2010 - 2021
Tabela 1 Opste stope incidencije genitalnih bradavica u dve posmatrane uzrasne grupe u Novom Sadu, 2010 — 2021

Years/Godine

Age group/Uzrasna grupa

All ages (15 - 69)/Sva godista (15-69)

Women aged 15 - 49 years/Zene od 15 do 49 godina

Noof  Noof diag-

Incidence rate per No of exam-
observed nosed cases of 1,000 women (95% ined women/ nosed cases of
women/ genital warts/ confidence interval)/ Broj pre-
Broj pre- Broj dijagno-  Stopa incidencije

No of diag- Incidence rate per
1,000 women (95%
genital warts/ confidence interval)/
gledanih  Broj dijagnoza  Stopa incidencije

gledanih za genitalnih  /1.000 Zena (95% Zena genitalnih /1.000 zZena (95%
Zena bradavica  granica poverenja) bradavica granica poverenja)
2010 11,300 41 3.6 (3.26-3.96) 8,704 41 4.7 (4.26-5.17)
2011 13,471 31 2.3 (2.05-2.57) 10,039 30 3.0 (2.68-3.35)
2012 15,841 47 3.0 (2.74-3.28) 11,465 43 3.7 (3.36-4.00)
2013 19,153 78 4.1 (3.82-4.39) 13,427 75 5.6 (5.22-6.00)
2014 21,203 75 3.5 (3.26-3.76) 14,515 71 4.9 (4.55-5.20)
2015 22,374 73 3.3 (3.07-3.54) 15,009 67 4.5 (4.17-4.84)
2016 22,800 37 1.6 (1.44-1.77) 14,967 33 2.2 (1.97-2.45)
2017 22,829 36 1.6 (1.44-1.77) 14,619 33 2.3 (2.06-2.56)
2018 22,0603 44 2.0 (1.82-2.19) 13,576 40 2.9 (2.62-3.20)
2019 22,508 24 1.1 (0.97-1.24) 13,758 18 1.3 (1.12-1.50)
2020 21,464 85 4.0 (3.74-4.27) 15,897 77 4.8 (4.47-5.14)
2021 25,488 83 3.3 (3.08-3.53) 18,602 81 4.4 (4.11-4.70)
Total/Ukupno 240,494 654 2.8 (2.64-2.77) 164,578 609 3.7 (3.61-3.79)
was significantly (p < 0.0001) higher than in all the Discussion

other age groups (range 0.5 and 9.3/1000 women).
There was no statistically significant (p = 0.4708)
difference in the incidence rate between the cohorts
of women aged between 15 and 19 years (20.2 95%
CI 14.84 - 26.47; 21.5 95% CI 17.85 - 25.51; 23.6
95% CI 20.84 - 26.53; 20.1 95% CI 18.13 - 22.19;
14.5 95% CI 13.01 - 16.09, respectively). The esti-
mated number of women diagnosed with GWs in
Novi Sad annually was 547 (corresponding to 6,564
new GWs cases during a 12-year period), of whom
187 (34.2%) were women aged 15 - 19 years (Table
2). The trend of GWs incidence decreased with the
increasing age (y =-2,1846 x + 24,815, R*=0.8714)
of women (data are not shown).
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To our knowledge, this is the first study to evalu-
ate certain epidemiological characteristics of GWsin
the territory of Vojvodina. Although we are aware
that cases of GWs in our study were probably under-
reported (GWs are not subject to mandatory notifica-
tion in our country and the majority of people did not
seek treatment for GWs), our results are quite com-
parable to those reported in other various settings.

Regarding the available data, with the exception
of the United Kingdom (UK), GWs is not a notifi-
able condition in most other countries. In line with
this, thereislimited epidemiological dataof GWsin
certain European countries, especially in Eastern
Europe, and even less in other regions, such as Af-
rica, Latin America and South Asia [1]. Direct as-
sessment regarding the incidence and distribution of
GWs depends on the type of data sources, case def-
initions, test methods, time periods and study de-
signs of GWSsin certain territories. Taking into ac-
count that sources of epidemiological data of GWs
are usually obtained from notifications of various
specialists (general practitioners, gynecologists, der-
matovenereologists, urologists) for different territo-
ries, aswell as from medical histories of clinically
treated women or from other sources, this imposes
the potential problem to gain insight into the real
number of patients with GWs which complicates the
possibility of comparison in different territories.

It is important to underline that our data were
obtained from the period before the wide introduc-
tion of the HPV vaccine for specific age groups into
the immunization calendar in Serbia [14].
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Table 2. Twelve-year incidence rates and estimated annual number of women with genital warts by age groups in
Novi Sad

Tabela 2. Dvanaestogodisnje stope incidencije i godisnji procenjen broj genitalnih bradavica u odredenim uzras-
nim grupama u Novom Sadu

Age Womenwitha Women exam- Incidence/1,000  p value pvalue  Estimated annual
Uzrast diagnosis of ined by a women p vrednost  p vrednost number of women
genital warts  gynecologist  (95% confidence with genital warts
Zene sa Zene koje su interval) Procenjen broj
dijagnozom bile na Incidencija/1.000 Zena sa dijagno-
genitalnih  pregledu kod Zena (95% grani- zom genitalnih bra-
bradavica ginekologa ca poverenja) davica (godisnje)?
No/Br. % No/Br. %

15 4 0.6 198 0.1 20.2(14.84-26.47) ND

16 10 1.5 466 0.2 21.5(17.85-25.51) ND

17 21 32 888 0.4 23.6(20.84-26.53) p=0.4708* ND

18 31 47 1,543 0.6 20.1(18.13-22.19) ND

19 30 46 2,066 09 14.5(13.01-16.09) ND

Subtotal (15 - 19)

Podzbir (15-19) 96 147 5161 2.1 18.6 (17.55-19.69) NA 187

20-24 125 191 13,495 5.6 9.3 (8.82-9.80) 120

25-29 142 217 25966 10.8 5.5(5.23-5.78) p<0.0001** 91

30-34 103 157 36,600 152 2.8(2.63-2.97) . 46

3539 63 96 34077 142 1.8 (1.66-195) p<0.0001 28

40-44 48 7.3 24396 101  2.0(1.83-2.18) 27

45-49 32 49 24883 103 1.3(1.16-1.45) p<0.0001*** 17

50-59 27 41 40955 17.0 0.7 (0.62-0.79) 19

60-69 18 2.8 34961 14.5 0.5(0.43-0.58) 12

Total/Ukupno 654 100 240,494 100 2.7 (2.64-2.77) 547

Legend/Legenda:

*No statistically significant difference between each cohort in the age group of 15 - 19 years/*Bez statisticki znacajne razlike izmedu
svake pojedinacne kohorte u uzrastu 15-19 godina

**Incidence rate of genital warts among women aged 20 - 24 years is statistically significantly higher than in women aged 25 - 29
and 30 - 34 years/Stopa incidencije genitalnih bradavica kod Zena uzrasta 20-24 godine je statisticki znacajno visa u odnosu na
stope incidencije Zena uzrasta 25-29 i 30-34 godine

***Incidence rate of genital warts in the age group of 40 - 44 years is statistically significantly higher than in those aged 35 - 39, 45
- 49, 50 - 59 and 60 - 69 years/Stopa incidencije genitalnih bradavica kod Zena uzrasta 40-44 godine je statisticki znacajno visa u
odnosu na stope incidencije Zena uzrasta 35-39, 45-49, 50-59 i 60-69 godina

****[ncidence rate of genital warts in the age group of 15 - 19 years is statistically significantly higher than in all the other groups/
Stopa incidencije genitalnih bradavica kod Zena uzrasta 15-19 godina je statisticki znacajno visa u odnosu na stope incidencije svih
ostalih posmatranih uzrasta

aAccording to the 2011 Census/Prema Popisu stanovnistva iz 2011.

ND - not determined/Neodredeno; NA - not applicable/Neprimenljivo

During the study period, we found that the age-
specific incidence of GWs in fertile women (15 - 49
years) was higher (3.7/1,000 women) than the crude
incidence (2.7/1,000) in women aged 15 - 69 years) and
ranged from 1.3/1,000 (2019 year) to 5.6/1,000 (2013
year). Incidence rates in women aged 15 - 69 years
ranged from 1.1/1,000 (2019 year) to 4.1/1,000 (2013
year). Our results are comparable with the results of
the study conducted in Italy, during 2009/2010, among
women aged 15 - 64 years, where the crude incidence
rate was 3.0/1,000 [15]. In addition, similar incidence
rate of GWs was reported in the study conducted in
England [16]. Authors from Australia analyzed the
data from the nationally representative general prac-
tice cross-sectiona program and from the Nationa
Hospital Morbidity Database, and determined that the
annual incidence rate of GWs was 2.2/1,000 [17].

On the other hand, findings from the studies
conducted in Spain [18] and Germany [19], showed
lower annual incidence rates of GWs (Spain
1.6/1,000, and Germany 1.1/1,000) in comparison
with our results. A possible explanation for this may
lie in the fact that the study period in two listed
studies was shorter than in our study.

The studies conducted in Mexico [20] and Italy
[21], where the denominator was the number of wom-
en examined by physicians, reported a higher inci-
dence rate of GWs (4.3/1,000 in both studies) than in
our study. The study performed in Mexico [20] pre-
sented data from the pre-vaccination period, similar
to our study, and higher GWs incidence rates com-
pared to ours can be explained by different cultural
habits and different methodological approach during
the investigation. A study conducted in Italy [21] in-
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volved 78 gynecologists from different regions of Ita-
ly, reported a higher incidence than in our study. It is
can be explained primarily by inclusion of higher
number of gynecologists and participation of women
from entire Italian population in comparison with
women selected in our study. Bearing this in mind,
our annual estimated number (547) of newly diag-
nosed cases of GWs during the entire study period
(6,564 new GWs cases) is probably underestimated
(only medically attended cases of GWs were ob-
served), but inclusion of a larger number of commu-
nity gynecologists, dermatovenereologists, as well as
general practitioners in a surveillance network during
the future investigation may substantially improve the
recognition of GWs in a wider population.

In the US, due to younger age of first sexual
intercourse among young people and the increasing
trend in the total number of sexual partners, nearly
half of new cases of sexually transmitted infections
are found in young adults aged 15 - 24 years [22].
In terms of age, epidemiological datafrom the US
National Health and Nutrition Examination Survey
showed that the prevalence of HPV infection in a
representative sample of women was the highest
(45%) among those aged 20 - 24 year [23].

The authors of the study conducted in Italy, after
sdlecting a wider range of age participants, reported
the highest incidence rate and prevalence of GWs
among women aged 15 - 24 in comparison with other
age groups [15]. In addition, the study conducted in
Germany revealed the highest incidence of GWs
among women aged 14 - 25 years [19]. Interestingly,
similar to our results, the results of aforementioned
Italian study [15] showed that prevalence and inci-
dence rate of GWs significantly decreased with the
increasing age of women. Finally, a published system-
atic review also confirmed that the highest incidence
of GWs worldwide is found among women under the
age of 24 years [1], which is consistent with our results.

However, if we compared the incidence and age
distribution of GWs widely, it is very important to
take into account different study populations, cul-
tural differences, lifestyle of participants and other
reasons specific for youth behavior. For example,
contrary to most abovementioned results, the high-
est prevalence of GWs among observed women
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aged 18 - 60 years in India was in 25 - 29 year age
group [24].

As we said, GWs may lead to a significant im-
pairment of the quality of life [9]. This was con-
firmed by a study conducted in the UK that evalu-
ated a measure of health-related quality of life.
Authors of this study underlined that young women
aged from 15 - 19 years had the highest prevalence
of GWs, and therefore had the greatest loss of qual-
ity of life [25]. Considering the mentioned estima-
tion and our findings, we can assume that girls of
this age in Novi Sad had similar consequences re-
garding the loss of quality of life.

Recommendations of the Center for Disease
Control and Prevention for reducing the risk of GWs
include proper and regular use of condoms, reduc-
tion in the number of sexual partners, but the main
specific measure for reduction of GWs is wide im-
plementation of vaccination against HPV [26]. Un-
til 2010, 50% of European countries introduced
HPYV vaccination within the first three years after
the European Commission granted a license for hu-
man use of the first HPV vaccines. By 2019, most
European Union/European Economic Area coun-
tries had introduced HPV vaccination in their na-
tional immunization programs [27]. Although HPV
infection is a significant public health problem in
Serbia, it is regulated, for the time being, through
the recommended immunization policy [14].

Conclusion

Our results provide essential epidemiological
data that may be used as the basis for future more
comprehensive investigations, as well as for evalu-
ation of the effectiveness of the human papilloma-
virus vaccination campaign, after its wide imple-
mentation in the vulnerable population. Although
our findings should be taken with caution (we may
have underestimated the incidence rates by includ-
ing only medically attended cases of genital warts),
it is expected that the introduction of human papil-
lomavirus vaccination can significantly reduce the
incidence of genital warts, primarily in the young
population (15 - 19 years of age), similar to the ex-
perience in other developed regions.

References

1. Patel H, Wagner M, Singhal P, Kothari S. Systematic
review of the incidence and prevalence of genital warts. BMC
Infect Dis. 2013;13:39.

2. Fleischer AB Jr, Parrish CA, Glenn R, Feldman SR. Con-
dylomata acuminata (genital warts): patient demographics and
treating physicians. Sex Transm Dis. 2001;28(11):643-7.

3. Koutsky LA, Galloway DA, Holmes KK. Epidemiology
of genital human papillomavirus infection. Epidemiol Rev.
1988;10:122-63.

4. Buenconsejo L, Kothari-Talwar S, Yee K, Kulkarni A,
Lara N, Roset M, et al. Estimating the burden of illness related
to genital warts in the Philippines: a nationally representative
cross-sectional study. Infect Agent Cancer. 2019;14:26.

5. Bernard HU, Burk RD, Chen Z, van Doorslaer K, zur
Hausen H, de Villiers EM. Classification of papillomaviruses
(PVs) based on 189 PV types and proposal of taxonomic amend-
ments. Virology. 2010;401(1):70-9.

6. Doorbar J, Quint W, Banks L, Bravo IG, Stoler M, Broker
TR, et al. The biology and life-cycle of human papillomavi-
ruses. Vaccine. 2012;30 Suppl 5:F55-70.

7. Lacey CJ, Lowndes CM, Shah KV. Chapter 4: burden and
management of non-cancerous HPV-related conditions: HPV-
6/11 disease. Vaccine. 2006;24 Suppl 3:S3/35-41.

8. Lombard I, Vincent-Salomon A, Validire P, Zafrani B,
de la Rochefordiere A, Clough K, et al. Human papillomavirus



150 Strbac M, et al. Genital Warts in Women - Incidence Trends

genotype as a major determinant of the course of cervical can-
cer. J Clin Oncol. 1998;16(8):2613-9.

9. Markowitz LE, Dunne EF, Saraiya M, Chesson HW, Cur-
tis CR, Gee J, et al. Human papillomavirus vaccination: recom-
mendations of the Advisory Committee on Immunization Prac-
tices (ACIP). MMWR Recomm Rep. 2014;63(RR-05):1-30.
Erratum in: MMWR Recomm Rep. 2014;63(49):1182.

10. Brotherton JM. Human papillomavirus vaccination up-
date: nonavalent vaccine and the two-dose schedule. Aust J Gen
Pract. 2018;47(7):417-21.

11. Tejada RA, Vargas KG, Benites-Zapata V, Mezones-
Holguin E, Bolafios-Diaz R, Hernandez AV. Human papilloma-
virus vaccine efficacy in the prevention of anogenital warts:
systematic review and meta-analysis. Salud Publica Mex.
2017;59(1):84-94.

12. Zakon o zastiti stanovnistva od zaraznih bolesti. SI.
glasnik RS, br. 15/2016, 68/2020 i 136/2020 [Internet]. 2020
[cited 2022 Jun 3]. Available from: http:/www.paragraf.rs/pro-
pisi/zakon_o_zastiti_stanovnistva_od zaraznih bolesti.html

13. Centers for Disease Control and Prevention (CDC). Genital
HPV infection — basic fact sheet [Internet]. 2022 [cited 2022 Jun 3].
Available from: https:/www.cdc.gov/std/hpv/stdfact-hpv.htm

14. Pravilnik o imunizaciji i na¢inu zastite lekovima. SI.
glasnik RS, br. 88/2017, 11/2018, 14/2018, 45/2018, 48/2018,
58/2018, 104/2018, 6/2021 i 52/2021 [Internet]. 2021 [cited 2022
Jun 3]. Available from: https://www.paragraf.rs/propisi/
pravilnik o imunizaciji i nacinu_zastite lekovima.html

15. Suligoi B, Vittori G, Salfa MC, Timelli L, Corsini D,
Fattorini G, et al. Prevalence and incidence of external genital
warts in a sample of Italian general female population. BMC
Infect Dis. 2017;17(1):126.

16. Desai S, Wetten S, Woodhall SC, Peters L, Hughes G,
Soldan K. Genital warts and cost of care in England. Sex
Transm Infect. 2011;87(6):464-8.

17. Pirotta M, Stein AN, Conway EL, Harrison C, Britt H,
Garland S. Genital warts incidence and healthcare resource
utilisation in Australia. Sex Transm Infect. 2010;86(3):181-6.

Rad je primljen 16. VI 2022.

Recenziran 4. X 2022.

Prihvacen za Stampu 12. X 2022.
BIBLID.0025-8105:(2022):LXXV:5-6:145-150.

18. Castellsagué X, Cohet C, Puig-Tintoré¢ LM, Acebes LO,
SalinasJ, San Martin M, et a. Epidemiology and cost of trestment
of genital warts in Spain. Eur J Public Health. 2009;19(1):106-10.

19. Hillemanns P, Breugelmans JG, Gieseking F, Bénard S,
Lamure E, Littlewood K1J, et al. Estimation of the incidence of
genital warts and the cost of illness in Germany: a cross-sec-
tional study. BMC Infect Dis. 2008;8:76.

20. Domenech-Vifiolas M, Ledén-Maldonado L, Ramirez-
Palacios P, Flores YN, Granados-Garcia V, Brown B, et al.
Incidence, psychosocial burden, and economic impact of geni-
tal warts in Mexico. Salud Publica Mex. 2018;60(6):624-32.

21. Vittori G, Matteelli A, Boselli F, Naldi L, Emberti Gial-
loreti L. A new approach to estimate genital warts incidence
and prevalence in the Italian general female population. Italian
Journal of Gynaecology and Obstetrics. 2008;20(1):33-42.

22. Weinstock H, Berman S, Cates W Jr. Sexually transmit-
ted diseases among American youth: incidence and prevalence
estimates, 2000. Perspect Sex Reprod Health. 2004;36(1):6-10.

23. Steben M, Duarte-Franco E. Human papillomavirus
infection: epidemiology and pathophysiology. Gynecol Oncol.
2007;107(2 Suppl 1):S2-5.

24. Khopkar US, Rajagopalan M, Chauhan AR, Kothari-
Talwar S, Singhal PK, Yee K, et al. Prevalence and burden re-
lated to genital warts in India. Viral Immunol. 2018;31(5):346-51.

25. Woodhall SC, Jit M, Soldan K, Kinghorn G, Gilson R,
Nathan M, et al. The impact of genital warts: loss of quality of
life and cost of treatment in eight sexual health clinics in the
UK. Sex Transm Infect. 2011;87(6):458-63.

26. Workowski KA, Berman S; Centers for Disease Control
and Prevention (CDC). Sexually transmitted diseases treatment
guidelines, 2010. MMWR Recomm Rep. 2010;59(RR-12):1-110.
Erratum in: MMWR Recomm Rep. 2011;60(1):18.

27. European Centre for Disease Prevention and Control
(ECDC). Guidance on HPV vaccination in EU countries: focus
on boys, people living with HIV and 9-valent HPV vaccine in-
troduction [Internet]. 2020 [cited 2022 June 6]. Available from:
https://www.ecdc.europa.eu/sites/default/files/documents/Guid-
ance-on-HPV-vaccination-in-EU-countries2020-03-30.pdf



Med Pregl 2022; LXXV (5-6): 151-157. Novi Sad: maj-juni. 151

REVIEW ARTICLES
PREGLEDNI CLANCI

University of Novi Sad, Faculty of Medicine Novi Sad!

Clinical Center of Vojvodina, Psychiatry Clinic, Novi Sad?

Review article

Pregledni clanak

UDK 615.214.065-08:616.252.349.7
https://doi.org/10.2298/MPNS2206151K
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Summary

Introduction. Atypica antipsychotics arethe gold standard in the
treatment of psychotic and other mental disorders due to their ef-
ficacy and tolerability. However, the relatively frequent occurrence
of antipsychotic-induced metabolic syndrome has encouraged re-
search into possible solutions to this problem, including the adjunc-
tive use of metformin. The aim of this review article is to present a
concise, comprehensive and critical overview of the aforementioned
issue based on the analysis of available experimental research. M a-
terial and M ethods. PubMed and Google Scholar databases were
searched for relevant literature published in a fifteen-year period
between 2008 and 2022. The following terms were used in the
search: atypical antipsychotics, metformin, and weight gain. Only
double-blind, placebo-controlled, randomized, and cohort studies
were taken into consderation. Results. A total of 145 papers were
analyzed, of which 10 papers with 852 subjects met the inclusion
criteria. All the reviewed studies concluded that the adjunctive ad-
ministration of metformin at a daily dose of 500 mg to 2,000 mg
has significantly reduced atypical antipsychotic-induced weight
gain, with a favorable effect on other metabolic parameters that
were examined in the analyzed papers. Conclusion. Taking into
account the increased cardiovascular morbidity and the consequent
mortality among those who have been using atypical antipsychotics
in the long term, it is necessary to assess the risks and benefits of
introducing adjunctive metformin in every patient who is at risk of
developing metabolic syndrome. In order to recommend the routine
use of metformin in such indications, studies that would include a
larger sample and alonger period of treatment are needed.

Key words: Antipsychotic Agents; Schizophrenia; Metformin;
Body Weight; Metabolic Syndrome; Metabolic Side Effects of
Drugs and Substances; Olanzapine

I ntroduction

Atypical antipsychotics are medications prima-
rily used in the treatment of psychotic disorders, but

SazZetak

Uvod. Atipi¢ni antipsihotici predstavljaju zlatni standard u leCenju
psihoti¢nih i drugih mentalnih poremecaja zbog svoje efikasnosti i
podnosljivosti. Medutim, relativno esta pojava metabolickog sindro-
ma indukovanog antipsihoticima je podstakla istrazivanja o mogu¢im
reSenjima ovog problema, ukljucujuci i adjuvantnu primenu metfor-
mina. Cilj ovog preglednog ¢lanka je da predstavi koncizan, sveobu-
hvatan i kriti¢ki prikaz navedene problematike na osnovu analize
dostupnih eksperimentalnih istrazivanja. Materijal i metode. Za
pretragu literature su kori§¢ene Pubmed i Google scholar baze poda-
taka za petnaestogodisnji period od 2008. do 2022. godine. Termini
koji su korisceni prilikom pretrage su: atipi¢ni antipsihotici, metformin
ipovecanje telesne tezine. Razmatrane su iskljucivo dvostruko slepe,
placebo kontrolisane, randomizovane i kohortne studije. Rezultati.
Analizirano je ukupno 145 radova od kojih je 10 radova sa 852 ispita-
nika odgovaralo kriterijumima za ukljucivanje. Utvrdeno je da je
adjuvantna primena metformina u dnevnoj dozi od 500 mg do 2.000
mg kod osoba kod kojih je zbog koris¢enja atipicnih antipsihotika
doslo do povecanja telesne mase u svim istrazivanjima dovela do re-
dukcije telesne mase, uz povoljan uticaj i na druge metabolicke para-
metre koji su ispitivani u pojedinim istrazivanjima. Zaklju¢ak. Uzi-
majuci u obzir povec¢an morbiditet od kardiovaskularnih oboljenja i
konsekventni morbiditet u populaciji osoba koje dugoro¢no koriste
atipicne antipsihotike potrebno je kod svakog pacijenta koji je pod
rizikom od pojave metaboli¢kog sindroma proceniti potrebu za uvo-
denjem adjuvantnog metformina. Za preporuku rutinske upotrebe
metformina za navedenu indikaciju potrebne su studije koje bi obu-
hvatile ve¢i uzorak i duzi vremenski period lecenja.

Kljuéne reéi: antipsihoticki agensi; §izofrenija; metformin;
telesna tezina; metabolic¢ki sindrom; metabolicki poremecaji
izazvani lekovima; olanzapin

they are also widely used in other indications, such
as bipolar disorder, depression, anxiety disorders,
deep disorders, personality disorders, Parkinson's
and Alzheimer’s disease, in line with the demands
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Abbreviations

BWG —body weight gain

BMI — body mass index

HOMA-IR - homeostasis model assessment of insulin resistance
HbAlc — hemoglobin Alc

and safety concerns of the modern emergency psy-
chiatry [1, 2]. One of the most common side-effects of
these medications is metabolic syndrome, which in-
cludes: body weight gain (BWGQG), insulin resistance,
high blood lipids, as well as the consequently increased
risk of type 2 diabetes and cardiovascular diseases [3].
This is also confirmed by the data indicating that the
prevalence of type 2 diabetes in younger patients with
schizophrenia 1s higher than in the general population
[4] and that a myocardial infarction is the leading cause
of death among patients suffering from major mental
disorders [5]. Clozapine and olanzapine are two atypical
antipsychoticswith the grestest potentia for cardiomet-
abolic side-effects, risperidone and quetiapine pose a
moderate risk, while ziprasidone, aripiprazole, brex-
piprazole, cariprazine and lurasidone carry the lowest
risk [6, 7]. The BWG rate is the highest during the first
six months of treatment, and remains high even later
[8]. Apart from health risks, obesity induced by psychi-
atric drugs also has a great impact on the patient’s self-
confidence [9], as well as negative effect on their com-
pliance. A precise mechanism of body weight increase
caused by the use of atypical antipsychotics has not been
completely described yet, but it is believed that an im-
portant role is played by the central histamine H1 an-
tagonism and increased appetite [10]. An important
reason for the necessary intervention regarding this
problem is the fact that polypharmacy, which leads to
even more pronounced side-effects, is widespread in
psychiatric practice [11, 12]. Potential therapeutic inter-
ventions directed towards the prevention of the antip-
sychotic-induced metabolic syndrome include a change
of drug, which carries a risk of relapse, and a change of
lifestyle, including a controlled diet and physical ac-
tivities, which is a great challenge in this population.
Professional literature offers some considerations on
the adjuvant use of medications such as topimarate,
sibutramine, aripiprazole, and reboxetine in the context
of having potentially favorable effects on the reduction
of cardiometabolic risk induced by atypical antipsychot-
ics [13]. However, apart from the aforementioned inter-
ventions, the literature has recently been mentioning
adjuvant use of metformin, as a highly effective meth-
od of controlling body weight increase induced by an-
tipsychotic therapy. This medication is a derivative of
biguanide and it is used in treating diabetes mellitus
type 2. It reduces hepatic gluconeogenesis and impacts
insulin resistance by boosting peripheral glucose utili-
sation, while reducing resorption of glucose from the
gastrointestinal tract [ 14]. Recommendations for the use
of metformin for this indication are also present in
clinical practice guidelines, so the Clinical Practice
Guidelines of the Canadian Medical Association for
adult obesity also recommend the use of metformin for
treating obesity induced by antipsychotics [15]. Further-
more, the Practice Guidelines of the American Psychi-

aric Association for the treatment of patients with
schizophrenia claim that the use of metformin is justi-
fied in patients receiving atypical antipsychotics who
have not been diagnosed with hyperglycemia. It is con-
cluded that its use is safe, while the desired effects on
body weight and other metabolic abnormalities are eas-
ily achieved [16].

The objective of this research is to analyze the
available literature data on the use of metformin in
the treatment of atypical antipsychotics side-effects,
primarily increased body weight.

Material and Methods

PubMed and Google Scholar databases were
searched for relevant literature published in a fif-
teen-year period, between 2008 and 2022. The fol-
lowing terms were used in the search: atypical an-
tipsychotics, metformin, and weight gain. A total of
145 papers matched previously mentioned criteria,
but only double-blind, placebo-controlled, ran-
domised and cohort studies were analyzed. System-
atic reviews, literature searches, meta-analyses and
research including children and animals were ex-
cluded. It was determined that only 10 papers met
inclusion criteria. We examined the titles, abstracts,
and full texts of relevant papers. The collected data
were then summarized and presented.

Results

This research systematically presents data ob-
tained from ten experimental studies including 852
subjects related to adjunctive use of metformin in
the treatment of atypical antipsychotic-induced
metabolic syndrome.

The research conducted by De Silva et al. [17] is
a double-blind, placebo-controlled, randomised study
which lasted 24 weeks and evaluated the effects of
metformin in patients with antipsychotic-induced
weight gain. The study included 66 patients older
than 18 years who met the diagnostic criteria for
schizophrenia or schizoaffective disorder and whose
body weight had increased by more than 10% in com-
parison to the period before the introduction of atyp-
ical antipsychotics. The subjects were treated with
olanzapine, clozapine, risperidone, aripiprazole and
amisulpride, while the patients receiving other psy-
chotropic medications which are associated with
BWG (lithium, carbamazepine, valproate and anti-
depressants) were excluded from the research. Met-
formin was given at a dose of 500 mg twice a day,
while the control group received placebo. The pa-
tients with poorer tolerance to metformin received
500 mg a day. The subjects were advised to include
high-fibre foods, fruits and vegetables in their diet,
to reduce the intake of simple sugars and products
with high concentration of fats, and to introduce 30
minutes of moderate exercise a day; however, these
parameters were not monitored. The change in the
group that was using metformin was -1.56 kg, while
in the placebo group the change of weight was +1.0
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kg, which was interpreted as adatistically sgnificant
difference (p = .03). No statistically significant differ-
ence was noted regarding the waist/hip ratio or the
sugar blood level between the two groups.

Wang et al. [18] examined the efficacy of met-
forminin patientswith thefirst episode of schizophre-
nia whose body weight had increased by more than
7% in comparison to the period before they started
receiving antipsychotic therapy. This randomized,
placebo-controlled 12-week study included 72 pa-
tients, 66 of whom managed to complete the study.
Metformin was given at a dose of 1,000 mg/day, while
the primary outcome was related to the changes in
body weight, and the secondary related to the chang-
es in the body mass index (BMI), fasting glucose and
insulin, as well as in the insulin resistance index. In
the group treated with metformin a decrease in body
weight by 5.1% was observed, while an increase of
weight by 3.9% was observed in the placebo group.
The BMI decreased by 1.3 in the group treated with
metformin, while it increased by 0.9 in the placebo
group. The values of insulin and insulin resistance
index (HOMA-IR) showed statistically significant
decreases in the study group after 4, 8 and 12 weeks
of the study, while they increased in the placebo
group. More patients in the study group (N = 13
40.6%) lost weight by more than 7% in comparison
to the placebo group (N = 3; 8.8%), which was noted
as statistically significant (p =.003).

Chen et al. [19] published a randomized, double-
blind, placebo-controlled, 24-week study, in which
they studied the effects of metformin on the meta-
bolic syndrome in patients with schizophrenia who
were using clozapine for more than three months. Out
of 55 subjects, 28 were receiving 1,500 mg of met-
formin a day, while 27 were receiving placebo. The
metabolic parameters were monitored during weeks
2,4, 8, 16 and 24 and body weight was measured each
time. After 24 weeks, body weight (p <.0001), BMI
(p <.0001), fasting glucose (p <.0001), high-density
lipoprotein cholesterol (p = .03), insulin level (p0.01)
and HOMA-IR (p = .02) showed significant changes
in the group treated with metformin. At the end of the
metformin therapy, 8 patients lost more than 7% of
weight, but they regained the weight after they stopped
using metformin. Based on this research, the authors
concluded that adjuvant use of metformin is efficient
in treating metabolic syndrome.

Agarwal et al. [20] conducted a double-blind,
randomised clinical trial to examine the effects of
metformin on early comorbid glucose dysregulation
in people with the schizophrenic spectrum disor-
ders. In this study, 30 subjects who were overweight
or obese (BMI > 25) under the age of 40 with a
diagnosis of schizophrenia spectrum and prediabe-
tes/diabetes were divided into two groups. The first
group (N = 21) received metformin (1,500 mg/day),
while the other (N = 9) was using placebo for 4
months. A total of 22 patients finished the trial (n
= 14 metformin and N = 8 placebo), and the group
that used metformin showed a significant decrease
of the HOMA-IR index (p = .043) and fasting glu-
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cose levels (p =.007) in comparison with the pla-
cebo group, while no differences were noted be-
tween the groups in relation to the hemoglobin Alc
(HbAIc) level. The weight loss in the metformin
group was in significant correlation with the de-
crease in subcutaneous, but not in visceral or he-
patic fatty tissue. The results of this trial indicate
that metformin had positive effects on dysglycemia
and insulin sensitivity, regardless of the weight loss
in younger population with diagnosed psychotic
disorder and prediabetes/diabetes.

The study conducted by Wu et al. [21] was a dou-
ble-blind study assessing the efficacy of metformin in
treating olanzapine-induced BWG. A total of 40 sub-
jects diagnosed with schizophrenia were using olan-
zapine (15 mg/day) along with metformin (750 mg/
day) (N = 20) or olanzapine (15 mg/day) with placebo
(N =20). During the trial, the parameters such as body
weight, BMI, waist circumference, waist/hips ratio
showed a smaller increase in the group that was re-
ceiving metformin. Furthermore, it was noticed that
the values of insulin significantly increased in the
eighth and twelfth week in the placebo group, while
they remained unchanged in the metformin group.
Less patients from the metformin group (N =3, 16.7%)
than 1n the placebo group (N = 12, 63.16%) presented
with BWG in regard to their baseline weight by more
than 7%, which was statistically significant p <.001.

Rado J. et al. [22] published a 24-week placebo-
controlled pilot study during which they examined
the efficacy, tolerability and safety of adjuvant met-
formin therapy in the treatment of olanzapine-in-
duced BWG in adults diagnosed with schizophre-
nia, schizoaffective disorder, bipolar disorder, or
depression with psychotic symptoms. The research
included 25 patients using olanzapine, while other
antipsychotics were not allowed. Metformin was
administered in the study group at doses up to 2,000
mg/day. Olanzapine-metformin group showed the
average weight gain of 2.5 kg, which was less than
in the placebo group, where the average weight gain
was 5.8 kg (p <.05). The average BMI increase in
the study group was 0.85, while the control group
showed an increase of 2.02 (p <.045).

A double-blind study conducted by Jarskog et al.
[23] monitored the effects of metformin on weight
reduction of obese patients diagnosed with schizo-
phrenia or schizoaffective disorder. A total of 148
clinically stable, obese patients participated in this
16-week study. The study group included 58 patients
who were receiving their regular psychiatric therapy
along with 2,000 mg metformine a day. The results
showed a significant weight reduction in the study
group of - 3.0 kg, while weight reduction in the con-
trol group was - 1.0 kg. Metformin group also
showed significant changes in BMI (p =.006), trig-
lyceride levels (p = .037) and HbAlc (p = .04). The
tolerance of metformin was satisfactory.

Tang C. et al. [24] published a randomized, double-
blind, placebo-controlled study aiming to estimate the
effects of metformin on the antipsychotic-induced
weight gain, its safety and tolerability. The study lasted
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24 weeks and included 17 patients between the age of
16 and 40, diagnosed with the first psychotic episode.
The inclusion criterion was a weight increase of more
than 5% in comparison to the period before atypical
antipsychotics were introduced. The study group in-
cluded 8 patients and the average dose of metformin
was 1,200 mg/day, while the tolerability was good. In
the metformin group, five patients completed the study,
four of them lost weight (average - 1.9 kg), while one
patient gained weight (1.0 kg). In the placebo group,
out of eight patients who completed the study, seven
gained weight (average + 3.8 kg), while only one lost
weight (- 1.9 kg). During the phase of discontinuation,

Table 1. A short presentation of the analyzed studies

Tabela 1. Sazete karakteristike razmatranih istrazivanja

Knezevic¢ V, et al. Metformin in the Treatment of Antipsychotic-Induced Obesity

between 24 and 36 weeks, three out of five patients
from the metformin group gained weight (average +
3.4kg) and two lost weight (average - 1.8 kg), while
seven out of eight patients from the placebo group
gained weight (average 1.8 kg) and in one patient the
weight remained the same. The results showed that
patients in the metformin group gained less weight that
those in the placebo group, but there was no statisti-
cally significant difference between the two groups
during the phase of discontinuation.

Spokes et al. [25] published a retrospective cohort
study on the effects of metformin in patients receiving
clozapine. Thedigital medica recoré)sof patientswith

Authors Type of study Study dura- Number Antipsychotics Doseof met- Outcome measures
Autori Vrsta istrazivanja  tion (weeks) of subjects  Antipsihotici  formin (mg/ Mere ishoda
Trajanje Broj day)/Doza
istrazivanja ispitanika metformina
(nedelje) (mg/dan)
De Silva et al bﬁig?gﬁéﬁ%%i%ﬁgl_ Seveartal c}ict;erent Body weight
= ' led/Randomizovano 24 66 aypica 1,000 y wetg
De Silva et al. Vise razlicitih Telesna tezina
duplo-slepo, placebo ativicnih
kontrolisano P
Randomized placebo- Several different Body weight,
5 Wang et al.  controlled/Randomi- 12 7 aypica 1.000 Insulin, HOMA-IR
“ Wang et al.  zovano placebo kon- Vise razlicitih ’ Telesna tezina,
trolisano atipicnih Insulin, HOMA-IR
Randomized double- Body weight, BMI, glu-
blind placebo-control- . cose, lipids, insulin,
3. 2252 g Zl]' led/Randomizovano 24 55 %?OZZZPI 216 1,500 HOMA-IR/Telesna
" duplo-slepo, placebo P tezina, BMI, glukoza, li-
kontrolisano pidi, insulin, HOMA-IR
Agarwd et d. Randomized double- Several different
4. Agarwal et blind/Randomizovano 17 30 atypical/Vise 1,500 Glucose, HOMA-IR
Ty Glukoza, HOMA-IR
al. duplo-slepo razlicitih atipicnih
Retrospective . .
5. Spokeset al. cohort/Retrospektivno 108 90 Clozapi ne 1,000 - Body wei g'ht
Spokes et al. Klozapin 2,000 Telesna tezina
kohortno
Double-blind, placebo- . :
6. W et al. controlled/Duplo-slepo, 12 40 Olanzapi ne 750 Body wei g.ht
Wu et al. ; Olanzapin Telesna tezina
placebo kontrolisano
Randomized .
Radoeta.  placebo-controlled Olanzapine Body wel g.ht, BMI
7. . 24 25 . 2,000 Telesna tezina, BMI
Rado et al.  Randomizovano, pla- Olanzapin
cebo kontrolisano
. . Body weight, BMI, lip-
Fredericetd. 1y ple-blind Several different ids, HbA ¢/ Telesna
8. Frederic et 16 148 atypical/Vise 2,000 2, o
al Duplo-slepo razlicitih atipicnih tezina, BMI, lipidy,
' P HbAlc
blind placebo-contrl- Several different .
o Yangeta. Ny Randomizovano 24 7 atypicallViSe 5, Body weight
Tang et al. razlicitih Telesna teZina
duplo-slepo, placebo timicnih
kontrolisano atipient
. Retrospective Several different :
1o, Hakamietd. o o Retro- 273 309 atypical/Vise 1,000 Body weight
Hakami et al. . RS A Telesna tezina
spektivno kohortno razlicitih atipicnih

Legenda: BMI — indeks telesne mase, HOMA-IR — indeks insulinske rezistencije, HbAlc — glikolizirani hemoglobin
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therapy-resistant schizophrenia who received clozapine
in the period between 2017 and 2019 were analyzed
retrospectively. In 90 of the analyzed subjects, the use
of metformin was related to the overall weight gain
(1.32% vs. 5.95%, p = .031), as well as a weight gain by
more than 7% (37.8% vs. 63.0%, p = .025) in com-
parison to the placebo group.

The latest study, conducted by Hakami et al. [26]
in 2022, examined the effects of antipsychotics on body
weight and the effects of adjuvant use of metformin on
the antipsychotic-induced weight gain. A total of 395
patients participated in the study, with 309 of them in
the placebo group and 86 in the group treated with
adjunctive metformin. In the placebo group, only 67
patients (21.68%) lost weight, 43 (13.92%) showed no
change in body weight and 199 (64.4%) gained weight.
In the metformin group, 35 (40.7%) lost weight, 18
(20.93%) showed no change in body weight and 33
(38.37%) gained weight. The first group presented a
significant change in body weight of + 2.5 kg, while in
the metformin group the weight change was - 0.04, p
<.0001. The statistical analysis showed that a simulta-
neous use of metformin and antipsychotics was associ-
ated with adecreasein thetrencfof weight gain, while
the use of antipsychotics alone was associated with an
increase in body weight.

Although it did not meet the criteria for inclusion
in our study, for the sake of scientific fairness, we
would like to mention one research with negative
results that was published in 2006. In this research,
Baptista et al. [27] studied whether metformin pre-
vents BWG and metabolic dysfunction in patients
with schizophreniawho were treated with olanzap-
ine during a 14-week double-blind study. Forty pa-
tients taking olanzapine (10 mg daily) were random-
ly allocated to metformin (n = 20; 850 to 1,700 mg
daily) or placebo (n = 20). At week 14, BWG (kg)
was similar in the metformin group (5.5 kg) and the
placebo group (6.3 kg), p = .4. There were no differ-
ences in BMI, waist size, glucose, insulin, HOM A-
IR, and plasma lipid levels in the study group and
the placebo group. The authors concluded that met-
formin did not prevent olanzapine-induced BWG.

A short presentation of the analyzed studies is
shownin Table 1.

Discussion

This review article included 10 experimental clini-
cal trials with 852 patients in whom effects of adjuvant
use of metformin on reduction of atypical antipsychot-
ic-induced weight gain and other disturbed metabolic
parameters were analyzed. All reviewed studies
showed statistically significant favourable effects of
metformin on increased body weight in comparison
with placebo. The administered doses of metformin
ranged from 500 to 2,000 mg/day and its tolerability
was satisfactory. In general, in the groups receiving
metformin only, mild side-effects such as nausea and
vomiting were observed, which was not statistically
relevant in comparison with the placebo group, while
more serious side-effects such as lactic acidosis were
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extremely rare. Apart from body weight, the presented
studies analyzed other parameters of metabolic syn-
drome as well. Even though De Silva et al. found sta-
tistically significant effects of metformin on body
weight, no satigticaly sgnificant differencerdated to
the waist/hip ratio and fasting blood sugar level be-
tween the two groups was established [17]. However,
Wang et al, Chen et al. and Agarwal et al. concluded
that the levels of insulin and HOMA-IR decreased sig-
nificantly in the metformin group [18-20]. Further-
more, the study conducted by Jarski et al, apart from
effects on body weight and BMI, showed positive ef-
fects of metformin on the levels of triglycerides and
HbAIlc [23]. It is particularly important to mention the
study conducted by Chen et al., which proved that the
use of metformin is efficient, but the benefits disappear
once the therapy is discontinued [19]. Although all
studies included in this review showed statistically sig-
nificant effects of metformin in regulation of body
weight, it iS necessary to mention that thereis are-
search with negative results, such as the one conducted
by Baptista et al. [27], which failed to prove positive
effects of metformin on the olanzapine-induced weight
gain. This result could perhaps be explained by the
hypothesis that olanzapine-induced weight gain is
mainly associated with direct appetite stimulation, a
mechanism that is not primarily influenced by met-
formin, as pointed out by the authors [28].

The limitations of this study are a very small
sample of participants who used metformin (fewer
than 400), the relatively short period of monitoring,
and the fact that the groups included mainly patients
diagnosed with schizophrenia, even though it is
known that atypical antipsychotics are also used for
many other indications in psychiatry. Another lim-
itation of this research is that metformin in the re-
viewed studies was not used to treat diabetes, but
to reduce weight gain and other parameters of the
metabolic syndrome.

Our results indicate a need to consider the intro-
duction of adjuvant metformin in the early phase of
treatment of every patient prone to weight gain using
atypical antipsychotics in order to prevent morbidity
caused by cardiovascular diseases and subsequent
mortality, which is confirmed by the published data
[29-31]. The goal of this study is consistent with one
of the principal precepts of bioethics: “first, do no
harm” and points to the fact that the patient, not the
disease, must remain the focus of medical science [32].

Conclusion

Even though the use of metformin in treating
atypical antipsychotic-induced weight gain and
other metabolic abnormalities is still sporadic in our
region, the available data confirm its efficiency and
safety. This leads to a conclusion that it is justified
to use metformin in order to prevent and reduce
atypical antipsychotic-induced cardiometabolic side-
effects. We believe that further research is needed
in order to determinelong-term efficiency and toler-
ability of metformin for this particular indication.
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Summary

Introduction. Psychoactive drug addiction causes serious conse-
quences in many countries, not only for the health of the nation,
but also for the emergence of various social problems, such as high
crime rates, delinquency and unemployment. M aterial and M eth-
ods. A retrospective-prospective study included data of 100 crim-
inal offenders, drug addicts, gathered from forensic psychiatric
records in the context of criminal offences committed by those
persons. Results. Out of all the drug addicts who committed
crimina offences, 98% were males and the average age was 30.44.
Most of the offenders were unemployed and had a lower level of
education. A total of 56% were previously convicted. The major-
ity of them previously committed one felony. Compared to previ-
ous offences, new criminal offenses were against life and body in
70%. Comorbid mental disorders were diagnosed among 84% of
examinees at the moment of committing a crime, and 60% had
personality disorders. The largest number of subjects with alcohol
addiction primarily make offenses against life and body, while
those with substance addiction usually commit offenses against
human health. Conclusion. In drug addicts who have committed
criminal offences, it has been confirmed that gender, age, employ-
ment, history of committing criminal acts and comorbid mental
disordersare criminogenic factorsthat are significant for the pre-
diction of general criminality. The continuity in researching predic-
tive factors, as well as crime prevention within the population with
mental disordersisand needsto remain apriority.

Key words: Drug Users; Criminal Behavior; Substance-Related
Disorders; Crime; Mental Disorders; Personality Disorders; Risk
Factors; Forensic Sciences

I ntroduction

Criminal offenses
Criminal offence is defined by Article 14 of the
Criminal Code of the Republic of Serbia:

Sazetak

Uvod. Zavisnost od psihoaktivnih supstanci u mnogim zemljama
ima ozbiljne posledice, ne samo po zdravlje nacije, nego i pojavi
razli¢itih drustvenih problema, koji se ispoljavaju u vidu krimi-
naliteta, delinkvencije i nezaposlenosti. Materijal i metode.
Retrospektivno-prospektivna studija koja je razmatrala podatke
dobijene kroz sudsko-psihijatrijska vestacenja 100 ué¢inilaca koji
su zavisnici od psihoaktivnih supstancija, a u kontekstu kriviénih
dela koja su ta lica pocinila. Rezultati. U populaciji zavisnika
kao ucinioca krivi¢nih dela muski pol je zastupljen sa ¢ak 98% i
prose¢nom starosc¢u od 30,44 godina. U¢inioci su najcesce nizeg
obrazovnog nivoa i nezaposleni. Ranija osudivanost u ispitivanoj
populaciji iznosi 56%. Za razliku od ranijih, sadasnja krivi¢na
dela u 70% bila su krivi¢na dela protiv zivota i tela. Kod 84%
ispitanika dijagnostikovano je postojanje komorbidnih mental-
nih poremecaja u vreme izvrsenja dela i to u 60% poremecaja
li¢nosti. Najveci broj onih koji su zavisnici od alkohola izvr$avaju
prevashodno dela protiv zivota i tela, dok zavisnici od opioida
cesce Cine dela protiv zdravlja ljudi. Zakljuéak. Kod zavisnika
koji su ucinili kriviéna dela potvrdeno je da pol, starost, zapos-
lenost, istorija ¢injenja krivicnih dela i komorbidna dijagnoza
mentalnog poremecaja predstavljaju kriminogene faktore kao
znacajne Cinioce za predikciju opSteg kriminaliteta. Kontinuitet
u istrazivanju faktora koji mogu doprineti adekvatnijoj predikeiji,
kao i prevenciji kriminaliteta u populaciji osoba sa mentalnim
poremecajima, jeste i mora ostati struéni minimum.

Kljuéne reci: zavisnici od psihoaktivnih supstanci; krivi¢na
dela; bolesti zavisnosti; kriminal; mentalni poremecaji;
poremecaji li¢nosti; faktori rizika; forenzika

1. A criminal offence is an offence set forth by
the law as a criminal offence, which is unlawful and
committed with a guilty mind/mens rea.

2. There is no criminal offence without an un-
lawful act or culpability, notwithstanding the exist-
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ence of all essential elements of acriminal offence
stipulated by law [1].

Criminal offences include criminal offences
against life and body (Article 113 — Article 127) —
murder, aggravated murder, heat of passion man-
slaughter, offences against property (Article 203 —
Article 222) — theft, aggravated/compound larceny,
grand larceny, robbery, as well as criminal offences
against human health (Article 246 — Article 259) —
unlawful production and circulation of narcotics,
unauthorized possession of narcotics, etc.

Drug addiction

By definition, psychoactive substances are chem-
icals that alter mental functions when consumed, i.e.
they affect human consciousness, cognition, behavior,
and mood [2]. Substance abuse leads to addiction dis-
ease, jeopardizing mental and physical health, aswell
as deterioration in the quality of family, professional,
and social relationships [3]. Drug addiction causes
serious consequences across many countries, not only
when it comes to national health, but also in the con-
text of social issues (e.g. crime rates, delinquency,
unemployment, prostitution, homelessness, poverty,
severe dysfunctions in family relationships) [4].

Today, there is no unique definition of drug ad-
diction, but there are diagnostic criteria. According
to the Tenth International Classification of Diseas-
es, definite diagnosis of dependence should be made
only if three or more of the following criteria have
been present together at some time during the previ-
ous year: a strong desire or sense of compulsion to
take the substance; difficulties in controlling sub-
stance-taking behaviour in terms of its onset, ter-
mination, or levels of use; a physiological with-
drawal state when substance use has ceased or been
reduced as evidenced by the characteristic with-
drawal syndrome for the substance, or use of the
same substance with the intention of relieving or
avoiding withdrawal symptoms; evidence of toler-
ance, such that increased doses of the psychoactive
substances are required in order to achieve effects
originally produced by lower doses; progressive
neglect of alternative pleasures or interests because
of psychoactive substance use, increased amount of
time necessary to obtain or take the substance or to
recover from its effects; persisting with substance
use despite clear evidence of overtly harmful con-
sequences [5].

Forensic significance of alcohol addiction

Examination of persons under the influence of
acohol does not differ from other examinations of
individuals with temporary mental disorders. Clini-
cal presentation of alcohol intoxication is used for the
analysis of psychopathological and pathophysiolog-
ical effects and their impact on judgment and deci-
sion making. When examining criminal cases, ex-
perts mostly focus on assessing cognitive impair-
ments and affective disorders caused by alcohol.
Examination of persons under the influence of al-
cohol who also have personality disorders is a par-

ticular challenge because it requires knowledge of
socio-dynamic and psychodynamic events. From the
forensic-psychiatric viewpoint, alcohol stimulates
immature defense mechanisms. Among psycho-
paths, immature defense mechanisms are already
present and can be intensified by alcohol. Alcohol
disrupts immature defense mechanisms and regress-
es them to the most primitive levels of reacting such
as autoaggression, heteroaggression, splitting, prim-
itive projection and identification, acting-out [6].

Forensic significance of opioid addiction

Opioid drugs quickly cause character deviations,
loss of ethical standards and ability to live and behave
normally, leading to sexual disinhibition and antiso-
cial behavior [7]. Because of the strong desire to take
the substance, people commit crimes and felonies.
Evaluation of sanity is a specific task. At the begin-
ning of examination, it is necessary to establish
whether the person is an addict. If he or sheisan
addict, the next question is what type of drugs he or
she consumes, and how; if the crime was committed
under the influence of a certain psychoactive sub-
stance, and if yes — which one. If the offence is typi-
cal for addicts (e.g. theft in a pharmacy, falsification
of medical prescriptions, selling drugs), it is impor-
tant to confirm whether the offence was made during
the withdrawal crisis or due to the fear of experienc-
ing it. Addicts commonly think ahead and resort to
thefts to gather resources for buying drugs. They do
so to relieve or avoid withdrawal symptoms. Person-
ality disorders are common among addicts. The pri-
mary personality pathology is followed by a second-
ary development of substance use disorders [8§].

Material and Methods

A retrospective-prospective study was conduct-
ed at the Department of Forensic Psychiatry, Psy-
chiatry Clinic, Clinical Center of Vojvodina, Novi
Sad. The sample included data of 100 criminal of-
fenders, drug addicts, gathered from forensic psy-
chiatric records. The data were gathered over a time
period of 10 years. Sociodemographic data were
analyzed for all subjects, as well as the presence and
type of the comorbid mental disorders and recidi-
vism into criminal behavior.

Statistical Package for Social Sciences 22 was
used for the statistical data analysis. The results
were processed by using the methods of descriptive
statistics. Pearson correlation coefficient () was
used for testing the frequency differences. The con-
tingency coefficient (C) was used in situations when
the criteria for Pearson correlation coefficient y?
were not fulfilled.

The study did not require Ethics Committee ap-
proval, considering that it does not contain any per-
sonal data of the subjects and that it was conducted
according to the local court demand.

The main limitation of thisresearchisrelated to
the fact that only the most serious criminal acts
were considered, for which the local court demand-
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Table 1. Correlation coefficient between previous and new criminal offences
Tabela 1. Koeficijent korelacije izmedu ranije ucinjenih i sadasnjih krivicnih dela

New criminal offences/Sadasnja krivicna dela Tota

Againg life Against Againsthu- Againgttraffic Ukupno

and body

property manhedth  safety/Protiv

Protiv zivota  Protiv  Protiv zdravlja  bezb. saob.

imovine
None/Nema 0 2 2 40
. ... Offences against life and body
Previous criminal Dela protiv Ziva i tela 0 0 0 18
offences Off .
Ranije ucinjena ences agalnst property 6 0 0 16
krivicna dela Dela protiv imovine
Offences against human health
Dela protiv zdravlja ljudi 0 20 0 26
Total/Ukupno 6 22 2 100

Legend: C =.699, p <.01 there is a correlation between the type of previously committed offences and new criminal offences. Those
who did not commit felonies in the past were more likely to commit an offence against life and body. Those who have previously
committed offences against human health (unlawful production and circulation of narcotics) were more likely to become repeat of-
fenders for the same type of crime. Similar patterns were identified among the subjects who have previously committed offences
against life and body. This is the contingency coefficient C which shows the correlation between two variables, it is strong and indicates

a positive relationship.

Legenda: C=,699, p<,01 postoji povezanost izmedu vrste ranijih krivicnih dela i sadasnjih. Oni koji nisu ranije cinili krivicna
delaznacajno cesce su bili izvrsioci dela protiv Zivota i tela. Oni koji su ranije izvrsili dela protiv zdravija ljudi (neovlaséene proiz-
vodnje i stavljanja u promet opojnih droga) cesce isto delo ponavijaju (sadasnje) u odnosu na ostala dela. Slicno je i sa onima koji
su i ranije imali krivicna dela protiv Zivota i tela, ces¢e ga ponavljaju u odnosu na ostala. Ovo je C koeficijent (koeficijent kontin-
gencije) pokazuje korelaciju izmedu dve varijable, visok je i pozitivnog smera.

ed psychiatric assessment of offenders, while taking
into account that all offences could lead to similar
but not the same conclusions.

Results

Our sample included 98% of male subjects. The
average age was 30.44 years; the youngest offender
was 18 and the oldest 56 years of age. The majority
of subjects (48%) had only primary education, fol-
lowed by 28% of those with a bachelor’s degree. A
total of 18% had secondary education, while 6%
had no formal education. When it comes to the em-
ployment status, 90% of subject were unemployed
at the time when they committed the crime. A total
of 56% were formerly convicted. The majority of
them previously committed one offence (64.3%)
compared to others who committed two or more.
We also established the type of previously commit-
ted crimes, where 16 of the subjects committed of-
fences against life and body, 16 committed offenc-
es against property, and 24 committed offences
against human health. In contrast to the type of pre-
viously committed crimes, we examined offences
against life and body (70%), offences against human
health (22%), offences against property (6%), and
criminal offences against traffic safety (2%). De-
spite the fact that thereisno statistically significant
correlation between subjects who were previously
convicted and those who were not, a correlation
between the type of previously committed crimes
and the new ones, that we have examined, has been
established. Those who did not previously commit
any offenceswere more likely to commit an offence

against life and body, while those who have previ-
ously committed offences against human health
(unlawful production and circulation of narcotics)
were more likely to become repeat offenders for the
sametype of crime. Similar patternswere identified
among the subjects who have previously committed
offences against life and body (Table 1).

Based on the analysis of court records, available
medical documentation, and psychiatric records,
the expert committee of forensic psychiatrists has
identified the presence of comorbid mental disorder
at the moment of committing the crime in 84% of
addicts. Thus, there is a statistically significant dif-
ference within the group, given the fact that the
majority of the subjects had a comorbid mental dis-
order. Beside the 16% of addicts without a comorbid
disorder and the ones with a personality disorder
(60%), the most common comorbid mental disorders
included organic disorders, psychotic disorders, af-
fective disorders, or mental retardation in 4% to 6%
of cases. In our research, personality disorder was
found in 70% of the offenders who had some type
of comorbid mental disorder. There is a significant
frequency difference concerning the type of per-
sonality disorder. Emotionally unstable personality
disorder (F 60.3) is significantly more frequent
compared to other personality disorders. Within the
sample, 44% of subjects were alcohol addicts, 30%
were opioid addicts, 18% had polysubstance addic-
tion, 4% were cannabinoid addicts, and 2% were
addicted to sedatives. At the moment of committing
a crime, 70% of all subjects were intoxicated with
psychoactive substances, which is a statistically
significant difference compared to subjects who
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Table 2. Contingency coefficient between the type of offence and addiction tempore criminis
Tabela 2. Koeficijent kontingencije izmedu vrste dela i zavisnosti tempore criminis

None Alcohol Opioids Sedatives Cannabinoids

Polysubstance addiction

Nema Alkohol Opioidi Sedativi Kanabinoidi Vise psihoaktivnih supstancija

Offences against life and body 2 38 10
Dela protiv Zivota i tela

Offences against property 0 5 4
Dela protiv imovine

Offences against human health 0 2 16

Dela protiv zdravilja ljudi
Offences against traffic safety

Dela protiv bezbednosti javnog 0 2 0
saobracaja
Total/Ukupno 2 44 30

2 0 18
0 0 0
0 4 0
0 0 0
2 4 18

Legend: C =.597, p <.05 Contingency coefficient is significant at level .05. We identified a mid-level correlation between the type
of crime and type of addiction to psychoactive substances tempore criminis. The majority of alcoholic addicts committed offences
against life and body, while opioid addicts most commonly committed offences against human health, i.e. unlawful production and

circulation of narcotics.

Legenda: C=,597, p<,05 Koeficijent kontingencije je znacajan na nivou ,05. Postoji povezanost srednjeg stepena izmedu vrste dela i
zavisnosti od psihoaktivnih supstancija tempore criminis. Najveci broj onih koji su zavisnici od alkohola izvrsili su u najve¢em broju
dela protiv Zivota i tela, u odnosu na druge zavisnike od opioida koji ¢escée cine dela protiv zdavija ljudi (neovlasé¢ene proizvodnje i

stavljanja u promet opojnih droga), u odnosu na druge vrste dela.

were not intoxicated. There were significantly more
subjects who were intoxicated tempore criminis:
50% of them were under the influence of alcohol
and the remaining 50% were under the influence of
other psychoactive substances. We identified a mid-
level correlation between the type of crime and type
of addiction to psychoactive substances tempore
criminis. The mgjority of alcohalic addicts commit-
ted offences against life and body, while opioid ad-
dicts most commonly committed offences against
human health, i.e. unlawful production and circula-
tion of narcotics (Table 2).

Discussion

Research results predominantly match the de-
mographic data of subjects from other contempo-
rary studies. A well-known predominance of males
in the population of offenders has been confirmed
in our research sample [9]. Furthermore, regarding
the subjects’ age, offenders are mostly young adults
or middle-aged person as in up-to-date studies [10].
In regard to the above-mentioned results and data
from available literature, we can conclude that gen-
der and age are probably the two best predictors of
criminogenic behavior. Prison population statistics
confirm these numbers. Concerning the gender sta-
tistics of the offenders, it is interesting that 93% of
the American prisoners in 2014 were men. More
than half of committed crimes were murders, i.e.
offences against life and body. The age statistics
shows that those were vastly young offenders be-
tween 15 and 29 years of age, a demographic that
made up 20% of the United States population at the
time. Young men are also significantly more present
as crime victims compared to other demographic
groups [11-13]. The ratio of adult men and women

prisoners was relatively stable in 19 jurisdictions
within the European Union between 2008 and 2013,
where male prisoners made up 95% of the prison
population [14]. An increasing number of research
document the neurobiochemical basis of violence,
which is more present among men. In this type of
research, among men that continuously made vio-
lent offences, six criteria were noted as indicators
of neurodevelopmental disorder. These criteria were
defined based on the analysis of chronic violence,
genetic, anatomical, and functional neuroimaging,
and neuropsychology. Labor complications, minor
physical anomalies, prenatal exposure to tobacco
and alcohol, malnutrition, exposure to lead, and
brain trauma are identified as early risk factors for
violent behavior. Aberrant personality from early
childhood, inadequate education, and social and
professional functioning are believed to lead to per-
sistent adult violence, which typically has a stable
direction, with a negative connotation. Generally,
it is argued that chronic adult violence meets the
criterion for being conceptualized as having neu-
rodevelopmental origins and that an important, but
not sole, source of neural maldevelopment lies in
prenatal and early postnatal risk factors [15]. At the
same time, the neurodevelopmental origin of psy-
chopathy is emphasized [16]. A dissocial personal-
ity disorder is conceptualized as neurodevelopmen-
tal at its core [17]. We should also mention that
social processes are not excluded from the neurode-
velopmental perspective given the fact that they do
influence early brain development [18]. High un-
employment rates among offenders at the moment
of committing a crime, support the significant cor-
relation prevalence between crimes and unemploy-
ment [19, 20]. The economist, Jeffrey Grogger
claims that high crime rates among young men can
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be explained partially by the unfavorable situation
in the job market, meaning that jobs for this spe-
cific demographic group are typically low-paid.
This increases the probability that they will commit
crimes. Grogger’s analysis shows that decreasing
minimum wages leads to layoffs and an increased
frequency of crimes committed by young men [21].
However, other studies (e.g. Chamlin and Cochran)
claim that the correlation between unemployment
and committing cromes is not significant, i.e. that
the existing research are not consistent but rather
complex and ambiguous [22]. The latest studies
provide new theoretical arguments for the correla-
tion between the two. The correlation reflects in the
length of unemployment: the longer the person is
unemployed, the bigger the chance that they will
commit a crime [23]. In addition, the research men-
tions the need to improve the educational system to
lower crime rates and secure more jobs. Simulations
based on these models show that elimination of
long-term unemployment among men between 15
and 24 years of age by opening new job positions,
would result in decreasing crime rates by 7% per
year. It is believed that, if these individuals finished
higher education, crime rates would decrease by
almost 15% per year [24, 25].

A research that discusses recidivism in repeat of-
fenders [26—28] indicates that it could serve as a pre-
dictor for future offences [29]. Even though our re-
search does not contain a statistically relevant piece
of evidence to support the aforementioned indica-
tions, we think it is wise to bear them in mind. How-
ever, our research sample includes offenders who
committed serious crimes and fit the profile of
younger men which, according to studies, may mean
that they will become repeat offenders. One of the
previously published findings supports this claim.
According to it, five out of six prisoners (83%) in the
sample of 67.966 who were released in 2005 in 30
United States, were arrested at least oncein the same
year, looking at the period of nine years after being
released [30]. Generally speaking, repeating the of-
fence, as stated in review studies, was found between
50% and 99% of cases [31, 32]. Results of our re-
search match the results of similar ones, according
to which a previously committed murder is in cor-
relation with a 1,467 increased probability that the
offender will be prosecuted for the same type of
felony in the future. A similar correlation has been
confirmed between former and current participation
in theft (249% increased probability), physical vio-
lence (200%), and unlawful production and distribu-
tion of narcotics (736%). These data enable prediction
of the probability of repeat offences, while previous
involvement in a certain type of crime dramatically
increases the probability of participating in the same
type of crime in the future [33].

The literature data are inconsistent when it comes
to the type and incidence of certain mental disorders
among the offenders, so this percentage varies be-
tween 10% and 91% [34-36]. In addition, review
articles that discuss mental illness among adults, mi-
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nors, men, women, and prisoners, claim that psychi-
atric disorders are generally more common among
the offenders compared to the general population [37]
and that the presence of comorbid mental disorder
increases the chance of becoming an offender [38].
High rates of personality disorders in the sample
match the data found in other studies claiming that
these disorders are present in 13% to 24% of offend-
ers and that emotionally unstable and dissocial per-
sonality disorders are the most common ones [39,
40]. This is also supported by the fact that people who
start developing addiction usually have a personality
disorder, which is typically treated as the premorbid
personality of addicts [41]. It is estimated that prison-
ers are 20 times more likely to have personality dis-
orders than the general population, which certainly
points to personality disorders as risk factors for
committing crimes [42]. According to some research,
85% of prisoners are addicted to psychoactive sub-
stances [43]. This distribution of addiction to psycho-
active substances in offenders has been confirmed
in similar research, i.e. the connection between
crimes and alcohol, which can be explained by the
influence of alcohol on cognitive and conative abili-
ties [44]. Both our research and similar ones show
that 34 - 59% of men commit crimes under the influ-
ence of psychoactive substances, and that most of-
fenders were under the influence of alcohol while
committing a crime [45]. Some authors report that a
high number (between 50% and 90%) of felonies
which include aggression (e.g. murder, grievous bod-
ily harm, violent behavior) were committed by alco-
hol addicts under the influence of alcohol [46]. If we
compare addiction and substance abuse, addiction
increases the likelihood of committing afelony and
recidivism [47, 48]. Heroin addicts commit 15 times
more robberies, 20 times more burglaries, and 10
times more common thefts (all of which are offences
against property) compared to other criminals [49].
However, the results of our research do not support
this, but provide insights into offences against human
health, i.e. unlawful production and circulation of
narcotics. There are several interpretations of the
nature of the relationship between drugs and crime,
namely that the drug use precedes crime, then that
crime precedes the drug use, and the third interpreta-
tion is that both behaviors are the result of the same
risk factors [50]. There is extensive empirical mate-
ria for all three models, so it islikely that there are
all three variations of the common occurrence of ad-
dictive behavior and crime.

Conclusion

The results of this research indicate that in the
criminal offenders from the territory of the Republic
of Serbia, there is a significant connection between
addiction to psychoactive substances and committing
acrime, which isin agreement with the findings of
current research studies. It was found that alcohol
addicts, compared to persons addicted to other psy-
choactive substances, commit crimes significantly
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more often, as well as that they most often commit
offences against life and body, while opioid addicts
more often commit offences against property.

By analyzing the connection between sociode-
mographic and psychopathological characteristics
of the examined group of addicts who committed
crimes, we confirmed that gender, age, employ-
ment, history of committing crimes, and comorbid
diagnosis of mental disorders, are important predic-
tors of future aggressive behavior.

The continuity in the research of factors that can
contribute to more adequate prediction, as well as

primary and secondary crime prevention in the
population of persons with mental disorders, is and
must remain the professional minimum in socially
responsible postulates of psychiatry as a profession
and science.

In that respect, it is necessary to construct mo-
dalities of not only transversal, but also dynamic
professional monitoring of persons with increased
risk of committing crimes in the future, all with the
aim of interventions that would reduce crime rates
in the population with a diagnosed addiction.

References

1. Krivi¢ni zakonik. Sluzbeni glasnik Republike Srbije.
2005;(85).

2. Basu S, Basu D. The relationship between psychoactive
drugs, the brain and psychosis. International Archives of Ad-
diction Research and Medicine. 2015;1(1):1-4.

3. Daley DC. Family and social aspects of substance use
disorders and treatment. J Food Drug Anal. 2013;21(4):S73-6.

4. United Nations Office on Drugs and Crime. UNODC World
Drug Report 2021: pandemic effects ramp up drug risks, as youth
underestimate cannabis dangers [Internet]. 2021 [cited 2021 Oct
20]. Available from: https://www.unodc.org/centralasia/en/news/
unodc-world-drug-report-2021 -pandemic-effects-ramp-up-drug-
risks--as-youth-underestimate-cannabis-dangers.html

5. World Health Organization. ICD-10: international statis-
tical classification of diseases and related health problems: tenth
revision. Geneva: World Health Organization; 2004.

6. Vuckovi¢ N, Misi¢-Pavkov G. Sudska (forenzicka) psi-
hijatrija. In: Kalicanin P, Eri¢ Lj, editors. Psihijatrija - posebne
teme. Beograd: Medicinski fakultet; 2000. p. 156-72.

8. LaSpada N, Delker E, East P, Blanco E, Delva J, Burrows
R, et a. Risk taking, sensation seeking and personality as re-
lated to changes in substance use from adolescence to young
adulthood. J Adolesc. 2020;82:23-31.

9. Parmar A, Kaloiya G. Comorbidity of personality disor-
der among substance use disorder patients: a narrative review.
Indian J Psychol Med. 2018;40(6):517-27.

10. Fatoye FO, Eegunranti BA, Fatoye GK, Amoo G,
Omoaregba JO, Ibigbami OI. Sociodemographic and offence-
related characteristics of homicide offenders in a Nigerian
prison. Nigerian Journal of Psychiatry. 2010;8(1):21-5.

11. Beauchamp A, Chan S. The minimum wage and crime. The
BE Journal of Economic Analysis and Policy. 2014;14(3):1213-35.

12. Donohue JJ, Levitt SD. The impact of legalized abortion
on crime. Q J Econ. 2001;116(2):379-420.

13. Kang S. Why do young men commit more crimes? Eco-
nomics of Crime. 2019;124:77-83.

14. United Nations Office on Drugs and Crime. UNODC
research [Internet]. 2019 [cited 1019 Dec 20]. Available from:
http://www.unodc.org/unodc/en/data-and-analysis/index.html

15. Raine A. A neurodevelopmental perspective on male
violence. Infant Ment Health J. 2019;40(1):84-97.

16. Gao Y, Glenn AL, Schug RA, Yang Y, Raine A. The
neurobiology of psychopathy: a neurodevelopmental perspec-
tive. Can J Psychiatry. 2009;54(12):813-23.

17. Wakschlag LS, Perlman SB, Blair RJ, Leibenluft E,
Briggs-Gowan MJ, Pine DS. The neurodevelopmental basis of

early childhood disruptive behavior: irritable and callous phe-
notypes as exemplars. Am J Psychiatry. 2018;175(2):114-30.

18. Feinberg TE, Farah MJ. Behavioral neurology and neu-
ropsychology. 2nded. New York: McGraw-Hill;2003.

19. Cantor D, Land KC. Unemployment and crime rates in
the post-World War 11 United States atheoretical and empirical
analysis. Am Sociol Rev. 1985;50(3):317-32.

20. Chiricos TG. Rates of crime and unemployment: an anal-
ysis of aggregate research evidence. Soc Probl. 1987;34(2):187-212.

21. Grogger J. The effect of arrests on the employment and
earnings of young men. Q J Econ. 1995;110(1):51-71.

22. Chamlin MB, Cochran JK. Unemployment, economic
theory, and property crime: a note on measurement. J Quant
Criminol. 2000;16(4):443-55.

23. Chapman B, Weatherburn D, Kapuscinski CA, Chilvers
M, Roussel S. Unemployed duration, schooling and property
crime. Crime and Justice Bulletin. 2002;(74):4-36.

24. Chapman BJ. Long-term unemployment in Australia:
causes, consequences and policy responses. Canberra: DEET; 1993.

25. Chapman B, Withers G. Human capital accumulation:
education and immigration. In: Nieuwenhuysen JP, Lloyd P, Mead
M, editors. Reshaping Australia’s economy: growth with equity
and sustainability. Cambridge: Cambridge University Press; 2001.

26. Hare RD, McPherson LM, Forth AE. Male psychopaths and
their criminal careers. J Consult Clin Psychol. 1988;56 (5):710-4.

27. Hart SD, Kropp PR, Hare RD. Performance of male psy-
chopaths following conditional release from prison. J Consult Clin
Psychol. 1988;56(2):227-32.

28. Rice ME, Harris GT. Violent recidivism: assessing pre-
dictive validity. J Consult Clin Psychol. 1995;63(5):737-48.

29. Durose MR, Cooper AD, Snyder HN. Recidivism of prison-
ers released in 30 states in 2005: patterns from 2005 to 2010 — up-
date [Internet]. Washington, DC: US Department of Justice, Office
of Justice Programs, Bureau of Justice Statistics; 2014 [cited 2022
Jan 5]. Available from: https://www.bjs.gov/index.
cfm?ty=pbdetail&iid=4986

30. Bureau of Justice Statistics. Prisoner recidivism: what is
recidivism [Internet]? Washington, DC: Office of Justice Programs;
2020 [cited 2020 May 5]. Available from: http://www.bjs.gov/index.
cfm?ty=datool&surl=/recidivism

31. Yukhnenko D, Sridhar S, Fazel S. A systematic review
of criminal recidivism rates worldwide: 3-year update. Well-
come Open Res. 2019;4:28.

32. Fazel S, Wolf A. A systematic review of criminal re-
cidivism rates worldwide: current difficulties and recommenda-
tions for best practice. PloS One. 2015;10(6):¢0130390.



Med Pregl 2022; LXXV (5-6): 159-165. Novi Sad: maj-juni.

33. DeLisi M, Bunga R, Heirigs MH, Erickson JH, Hochstetler
A. The past is prologue: criminal specialization continuity in the
delinquent career. Youth Violence Juv Justice. 2019;17(4):335-53.

34. Richard-Devantoy S, Bouyer-Richard Al, Annweiler C,
Gourevitch R, Jollant F, Olie JP, et al. Major mental disorders,
gender, and criminological circumstances of homicide. J Fo-
rensic Leg Med. 2016;39:117-24.

35. Swinson N, Flynn SM, While D, Roscoe A, Kapur N,
Appleby L, et al. Trends in rates of mental illness in homicide
perpetrators. Br J Psychiatry. 2011;198(6):485-9.

36. Richard-Devantoy S, Chocard AS, Bourdel MC, Gohier B,
Duflot JP, Lhuillier JP, et al. Homicide et maladie mentale grave:
quelles sont les différences sociodémographiques, cliniques et
criminologiques entre des meurtriers malades mentaux graves et
ceux indemnes de troubles psychiatriques? [Homicide and major
mental disorder: what are the social, clinical, and forensic differ-
ences between murderers with a major mental disorder and murder-
ers without any mental disorder?]. Encephale. 2009;35(4):304-14.

37. Vuckovi¢ N. Droga i medicina. Petrovaradin: Futura.
2009. 223p.

38. Gottfried ED, Christopher SC. Mental disorders among
criminal offenders: a review of the literature. J Correct Health
Care. 2017;23(3):336-46.

39. Moore KE, Gobin RL, McCauley HL, Kao CW, An-
thony SM, Kubiak S, et al. The relation of borderline personal-
ity disorder to aggression, victimization, and institutional mis-
conduct among prisoners. Compr Psychiatry. 2018;84:15-21.

40. Flynn S, Rodway C, Appleby L, Shaw J. Serious vio-
lence by people with mental illness: national clinical survey. J
Interpers Violence. 2014;29(8):1438-58.

41. Bonta J, Blais J, Wilson HA. A theoretically informed meta-
analysis of the risk for general and violent recidivism for mentally
disordered offenders. Aggress Violent Behav. 2014;19(3):278-87.

Rad je primljen 11. VII 2022.

Recenziran 21. X 2022.

Prihvacen za stampu 10. X1 2022.
BIBLID.0025-8105:(2022):LXXV:5-6:159-165.

165

42. Prins SJ, Skeem JL, Mauro C, Link BG. Criminogenic
factors, psychotic symptoms, and incident arrests among people
with serious mental illnesses under intensive outpatient treatment.
Law Hum Behav. 2015;39(2):177-88.

43. Torgensen K, Buttars DC, Norman SW. How drug courts
reduce substance abuse recidivism. J Law Med Ethics. 2004;32(4
Suppl):69-72.

44.Naimi TS, Xuan Z, Cooper SE, Coleman SM, Hadland SE,
Swahn MH, et al. Alcohol involvement in homicide victimization
in the United States. Alcohol Clin Exp Res. 2016;40(12):2614-21.

45. Kuhns JB, Exum ML, Clodfelter TA, Bottia MC. The
prevalence of alcohol-involved homicide offending: a meta-
analytic review. Homicide Stud. 2014;18(3):251-70.

46. Murray RL, Chermack ST, Walton MA, Winters J,
Booth BM, Blow FC. Psychological aggression, physical ag-
gression, and injury in nonpartner relationships among men and
women in treatment for substance-use disorders. J Stud Alcohol
Drugs. 2008;69(6):896-905.

47. van der Put CE, Creemers HE, Hoeve M. Differences be-
tween juvenile offenders with and without substance use problems
in the prevalence and impact of risk and protective factors for
criminal recidivism. Drug Alcohol Depend. 2014;134:267-74.

48. Chermack ST, Giancola PR. The relation between alco-
hol and aggression: an integrated biopsychosocial conceptu-
alization. Clin Psychol Rev. 1997;17(6):621-49.

49. Hayhurst KP, Pierce M, Hickman M, Seddon T, Dunn
G, Keane J, et al. Pathways through opiate use and offending:
a systematic review. Int J Drug Policy. 2017;39:1-13.

50. Sari¢ J, Sakoman S, Zduni¢ D. Zloupotreba droga i
ukljucenost u kriminalno ponaSanje. Drustvena istrazivanja. 2002;
11(2-3):353-77.



166 Paji¢ J, et al. Seizures Associated with Gastroenteritis in Childhood

Institute for Child and Youth Health Care of Vojvodina, Novi Sad!

University of Novi Sad, Faculty of Medicine Novi Sad?

Professional article

Strucni ¢lanak

UDK 616.8-009.24:612.56/.57:616.34-002
https://doi.org/10.2298/MPNS2206166P

FEBRILE AND AFEBRILE SEIZURESASSOCIATED WITH MILD ACUTE
GASTROENTERITISIN CHILDHOOD

FEBRILNI I AFEBRILNI NAPADI UDRUZENI SA BLAGIM AKUTNIM
GASTROENTERITISOM U DETINJSTVU

Jasmina PAJICY, Tatjana REDZEK MUDRINIC! 2, Ivana KAVECAN? 2,
Gordana VIJATOV PURIC! 2, Borko MILANOVIC! 2 and Ivana VORGUCIN® 2

Summary

Introduction. Seizures associated with mild acute gastroenteritis
are very common in early childhood. The aim of this study is to
provide basic information about seizures associated with acute gas-
troenteritis in order to distinguish these two entities and contribute
to proper diagnosis and treatment. Material and Methods. Data
were collected retrospectively from the medical records of consecu-
tive children admitted to the Pediatric Clinic due to seizures associ-
ated with mild acute gastroenteritis in the period from October 2021
to April 2022. Patients were divided into two groups: febrile and
afebrile. We compared the demographic and clinical characteristics
of these two groups, as well as the microbiological, neurophysiolog-
ical and neuroradiological characteristics. Results. Of the children
with acute gastroenteritis and seizures, 11 were afebrile and 20 were
febrile, with male predominance. The most frequently identified
enteropathogen was rotavirus. Most patients presented with gener-
alized seizures. The comparison of febrile and afebrile patients
showed that cluster seizures were more common in the afebrile group
(p < 0.05). Seven patients had a seizure that lasted longer than 5
minutes and all of them were from the febrile group (p < 0.01). All
patients presented with normal neuroimaging findings. Conclusion.
In clinical settings, making a distinction between febrile and afebrile
gastroenteritis-related seizures as separate entities can be very dif-
ficult. It is still unclear what effect fever has on the onset of gastro-
enteritis-associated seizures, and whether febrile and afebrile sei-
zures have a distinctly different pathophysiological mechanism,
which is why further research is needed.

Key words: Seizures, Febrile; Seizures; Gastroenteritis; Child;
Diagnosis; Rotavirus; Fever; Signs and Symptoms

I ntroduction

Acute gastroenteritis (AGE) is the leading cause
of global morbidity in young children. The clinical
manifestations of AGE include abdominal pain,
vomiting, diarrhea and fever. Some patients with
AGE may develop convulsions that may be febrile
or afebrile. Specific enteric pathogens have been
linked to convulsions in children, such as rotavirus,

SaZetak

Uvod. Konvulzije udruzene sa akutnim gastroenteritisom su
veoma Cesta pojava u ranom detinjstvu. Cilj ove studije je da
pruzi osnovne informacije o konvulzijama koje su udruzene sa
akutnim gastroenteritisom, od ¢ega zavisi dalja dijagnostika i
le¢enje. Materijal i metode. Retrospektivno su prikupljeni po-
daci iz medicinskih kartona dece koja su bila hospitalizovana
na Klinici za pedijatriju zbog konvulzija udruzenih sa akutnim
gastroenteritisom u periodu od oktobra 2021. do aprila 2022.
Pacijenti su podeljeni u dve grupe: febrilni i afebrilni. Poredili
smo demografske i klinicke karakteristike ove dve grupe, kao i
mikrobioloske, neurofizioloske i neuroradioloSke karakteristike.
Rezultati. Od dece koja su imala akutni gastroenteritis i kon-
vulzije, 11 dece je bilo afebrilno a njih 20 je bilo febrilno, sa
predominacijom muskog pola. Najéesce izolovani enteropatogen
je bio Rota virus. Najvise pacijenata je imalo generalizovani
napad. Poredenjem febrilne i afebrilne grupe uoceno je da su
ponavljane napade ¢esce imala deca iz afebrilne grupe (p <0,05).
Sedam pacijenata je imalo napad koji je trajao duze od 5 minu-
ta, od kojih su svi bili iz febrilne grupe (p < 0,01). Kod svih
pacijenata su dobijeni uredni neuroradioloski nalazi. Zakljuc¢ak.
U klini¢kim uslovima razlikovanje febrilnog i afebrilnog na-
pada udruzenog sa akutnim gastroenteritisom moze biti veoma
tesko. Jos uvek je nepoznato kakav uticaj ima temperatura na
nastanak konvulzija udruzenih sa gastroenteritisom, kao i da li
febrilni i afebrilni napadi imaju drugaciji patofizioloski meha-
nizam, zbog ¢ega su potrebna dalja istrazivanja.

Kljuéne redi: febrilne konvulzije; napadi; gastroenteritis; dete;
dijagnoza; rotavirus; visoka temperatura; znaci i simptomi

florovirus, adenovirus, Campylobacter and Shigel-
afl].

When seizures occur concomitantly with AGE,
it is usually referred to as benign convulsions as-
sociated with mild gastroenteritis (CwG). The CwG
are benign seizures that occur in infants and chil-
dren aged from 6 months to 6 years and they were
first described by Morooka et al. in 1982 [2, 3].
Komori et al. defined benign convulsions with gas-
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Abbreviations
AGE  —acute gastroenteritis
CwG  —convulsions associated with mild gastroenteritis

troenteritis as afebrile tonic-clonic convulsions in
healthy children, which occur between the first and
fifth sick day of viral gastroenteritis and are typi-
cally associated with normal electrolyte and glucose
levels with low risk of recurrence. They are short-
lasting seizures (< 5 minutes) that can occur in clus-
ters within 24 hours. Additionally, if the season is
early winter or spring when rotavirus and norovirus
are prevalent, CwG must be considered [4—6]. Al-
though the mean interval between enteric symptom
onset and seizure onset in CwG is roughly 2 days,
some patients may experience seizures before en-
teric symptoms, meaning that clinicians should
exercise caution during early winter and spring,
when the prevalence of CwG 1s especially high [7].
In clinical settings, a fever accompanying an AGE
episode is not a rare scenario. High-grade fever ac-
companying AGE may induce seizures, particu-
larly among infants and young children, who are
more susceptible to febrile stimuli due to immatu-
rity of the brain [2].

Febrile seizures typically occur in children from
6 months to 5 years of age in association with fever
over 38 °C, who do not have evidence of an intrac-
ranial cause, another definable cause of seizure (e.g.,
electrolyte imbalance, hypoglycemia, drug use, or
drug withdrawal), or a history of an afebrile seizure.
In most cases, febrile seizures occur within the first
day of the fever. The seizure usually lasts for a few
seconds to at most 15 minutes (usually less than 5
minutes), followed by a brief postictal period of drow-
siness, and does not recur within 24 hours [8, 9].

Inclinical settingsit isnecessary to characterize
the seizure to determine the nature of examination
and treatment, although distinguishing febrile and
afebrile gastroenteritis-related seizures as separate
entities may be difficult. Convulsions are very com-
mon phenomena in children, but there is still insuf-
ficient data that compare the characteristics of fe-
brile and afebrile seizures during a mild AGE epi-
sode [2, 10].

Material and M ethods

Data were collected retrospectively from the
medical records of consecutive children admitted
to our hospital due to seizures associated with mild
gastroenteritis from October 2021 to April 2022, in
the period of the year when gastrointestinal infec-
tions are most common in young children. We de-
fined “mild AGE” as a single AGE episode without
moderate to severe complications, such as dehydra-
tion, electrolyte imbalance, or hypoglycemia.

The inclusion criteria for patients in this study
were as follows: being previously healthy, aged
from 6 months to 6 years, with normal neurological
development, and negative history of epilepsy. The
exclusion criteria included having a history of men-
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ingitis, encephalitis, encephalopathy, cerebral trau-
ma, brain tumor, hypoxia, or any other underlying
diseases of the central nervous system. Patients
were categorized into two groups: febrile group in-
cluded children who had a central body temperature
higher than 38 °C within 24 h of AGE-related sei-
zures; and afebrile group of patients with an average
temperature throughout the AGE course. Back-
ground, demographic data, clinical and microbio-
logical characteristics, neurophysiological and neu-
roradiological presentations were compared in the
two groups. The data were analyzed using the Sta-
tistical Package for Social Science for Windows.
The chi-squared (x%) was used to compare categor-
ical variables according to the analyzed sample size
and the student t-test was used to compare continu-
ous variables between the febrile and afebrile group.
The p < 0.05 was considered statistically significant.

Results

During the study period from October 2021 to
April 2022, 31 children with febrile and afebrile
seizures and mild gastroenteritis were admitted to
the Pediatric Clinic in Novi Sad. The patients were
divided in two groups — 20 febrile patients and 11
afebrile patients (Graph 1). The seizures were more
frequent in male (58%) than in female (42%) pa-
tients. The mean age in febrile patients was 21.5
months, and 16.8 months in afebrile. The youngest
patient was 6 months old, and the oldest 68 months
old. Diarrhea was the most common symptom: 14
patients (45%) presented only with diarrhea, 11 pa-
tients (35.5%) had both diarrheaand vomiting, and
6 patients (29.5%) experienced only vomiting. Six-
teen patients were examined for causative entero-
pathogens. The most commonly identified entero-
pathogen was rotavirus (43.75%), followed by ade-
novirus (18.75%) and coxsackievirus B (6.25%).
Three patients (18.75%) presented only with severe
acute respiratory syndrome coronavirus 2. One pa-
tient had bacterial gastroenteritis, with Salmonella
enteritidis isolated from the stool, and one patient
had concomitant infection with rotavirus and
Campylobacter jejuni.

The comparison of medical history data showed
that 4 patients in the febrile group and 3 patients in

Aferbile 35.5%
¥ Afebrilni 35,5%
Febrile 64.5%
Febrilni 64,5%

Graph 1. Patients with febrile and afebrile seizures as-
sociated with mild gastroenteritis

Grafikon 1. Pacijenti sa febrilnim i afebrilnim napadima
udruzeni sa akutni gastroenteritisom
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Table 1. Clinical-demographic characteristics of patients with febrile and afebrile seizures associated with mild

acute gastroenteritis

Tabela 1. Klinicko-demografske karakteristika pacijenata sa febrilnim ili afebrilnim napadima udruzeni sa

blagim akutnim gastroenteritisom

Febrile/Febrilni (n/br=20) Afebrile/Afebrilni (n/br=11) p valuelp vrednost

Age in months (mean, standard deviation
and range)/Uzrast u mesecima (srednja
vrednost standardna devijacija, raspon)

Male gender/Muski pol 11

Past history of febrile seizures
Pozitivna anamneza o ranijim febrilnim
napadima

Family history of febrile seizures or epi-
lepsy/Pozitivna porodicna anamneza o
febrilnim napadima ili epilepsiji

21.5 +/- 12.3 (11 — 68)

4 (20%)

8 (40%)

16.8 +/- 9.4 (6 — 36) p>0.05
7 p>0.05

3 (27%) p>0.05

4 (36.4%) p>0.05

Seizure semiology/Semiologija napada

Generalized tonic-clonic seizure
Generalizovani toni¢no-klonic¢ni napad

Generalized atonic seizure
Generalizovani atonicni napad

Partial seizure/Parcijalni napad
Patients with cluster seizures

Pacijenti sa klaster napadima

Seizure frequency/Ucestalost napada
Seizure duration > 5 minutes

Trajanje napada >5 minuta

Interval from the onset of gastrointesti-
nal symptoms/Interval od pocetka gas-
trointestinalnih tegoba

20 (100%)

/
/

4 (20%)
1.3 +/- 0.6 (range 1-3) 3.63 +/-3.04 (range 1 - 10)
7 (35%)

1.5 +/-0.82 (1-4 days)

7 (63.6%) p <0.05

2 (18.2%)
2 (18.2%)
6 (54.5%) p<0.05
p <0.05

/ p<0.01

1.72 +/-0.9 (1-3 days) p>0.05

the afebrile group had a history of previous febrile
seizures (Table 1). Family history of febrile sei-
zures or epilepsy was positive in 4 patients in the
afebrile group and in 8 patients in the febrile group.
One patient from the febrile group that presented
with convulsions had a positive past history of fe-
brile seizures and a positive family history.
As of the seizure semiology, generalized tonic-
clonic seizure was the most prevalent in both
groups. Two patients presented with partial seizure
and two patients had generalized atonic seizure, all
of them from the afebrile group. Ten patients had
clustered seizures. There were 6 patients in the afe-
brile group who had two or more seizures, that is
from one to ten episodes. Furthermore, there were
4 patients in the febrile group who had multiple
seizures ranging from one to three episodes. Seven
patients had a seizure that lasted longer than 5 min-
utes and all of them were from the febrile group.
We observed intervals between the onset of acute
gastroenteritis symptoms and the first seizure, and
most of the patients from both groups presented
with a seizure in the first day of sickness (54.8%).
Normal neuroimaging findingswere reported in all
patients. Five patients had abnormal electroen-
cephalographic findings, with temporary abnor-
malities like slow background activity and sharp
wave discharge. Emergency anticonvulsant treat-

ment was administered to children who had pro-
longed or repeated seizures. Diazepam or midazol-
am were used as first line treatment. Twelve patients
responded well to the initial treatment; however, 5
patients were unresponsive to the repeated doses of
benzodiazepines and received phenobarbital. None
of the patients was discharged with continuous an-
ticonvulsant therapy.

Discussion

It is well known that seizures are one of the com-
plications of acute gastroenteritis in pediatric pa-
tients. Although seizures may be explained by Ey-
poglycemia, electrolyte imbalance and dehydration,
patients included in this study had normal labora-
tory findings. Benign convulsions associated with
gastroenteritis are a relatively newly recognized en-
tity described by Moorokaet al. in 1982. Since then,
several studies have described it, as well as the sim-
ilarities between CwG and febrile seizures [1, 2,
4-6, 11, 12]. In our study, clinical and demographic
characteristics of febrile and afebrile seizures as-
sociated with acute gastroenteritis were analyzed.
We found that the afebrile and febrile patients with
AGE-related seizures shared similar clinical and
laboratory features; however, there were still some
distinct characteristics between the two groups.
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When it comes to the age at which seizures oc-
cur, our data are similar to previously published
papers about CwG [2—4, 12, 13]. Studies have shown
that their incidence is similar in both sexes, with few
reports of female dominance, with amaleto female
ratio of 1: 1.5 - 1.8 [5, 10]. Our study showed male
predominance with 58% of male patients. As de-
scribed in many studies, the most commonly identi-
fied enteropathogen was rotavirus [2, 3, 5, 11]. The
finding of seasonal clustering of CwG cases strong-
ly suggests the role of infectious pathogens, spe-
cifically rotavirus as the possible cause of benign
convulsions. Several researches have been per-
formed to detect the exact virus-dependent mecha-
nism in febrile CwG, but this pathogenesis still re-
mains unclear [10, 12—14]. Most of the patients pre-
sented with diarrheaand seizures on the first day of
sickness. Reports of other studies show that afebrile
patients have longer intervals between the onset of
enteric symptom and seizures than febrile patients
[2,4, 5, 7]. Some patients may even experience sei-
zures before enteric symptoms [5, 7, 11]. When it
comes to the interval between the onset of gastroin-
testinal symptoms and seizure onset, our study
showed no statistical significance between the two
groups, as reported in a study conducted by Kawano
et al. [15]. The previously conducted studies showed
that there were significant differences between the
two groups when it comes to past history of febrile
seizures and positive family history of febrile sei-
zures or epilepsy [2, 13, 15]. Our study showed no
statistically significant difference. However, com-
parison of seizure characteristics in the febrile and
afebrile group revealed some significant differences.
Themgjority of seizure types associated with CwG
are known to be generalized seizures, focal features
such as lateral eye deviation or complex partial sei-
zures [4, 6, 9]. Most of our patients from both groups
experienced ageneralized tonic-clonic seizure, with
4 patients from afebrile group experiencing partial

169

or generalized atonic seizures, with a significantly
higher prevalence. The CwG is characterized by
clusters of attacks, and children with CwG are a a
higher risk of experiencing another seizure within
24 hours of the first seizure [3, 4, 6].

The duration of each seizure mostly ranged from
30 seconds to less than 5 minutes. Seven patients
from febrile group presented with convulsions and
two of them experienced seizures lasting around 30
minutes. The convulsions were treated with first
line therapy - diazepam and midazolam, with good
therapeutic response [16]. We registered statisti-
cally significant differences between the two
groups, since data obtained from other studies dif-
fered, showing no significant difference between
the two groups [2, 13]. Although many studies in
the past showed good prognosis of CwG, in recent
years, with the increase in follow-up studies being
conducted, it was found that children with CwG
have some risk of seizure recurrence. Furthermore,
if the age of seizure onset is < 18 months and if there
is a positive family history of epilepsy or febrile
seizures, these children should be closely followed
up within 6 - 12 months from the first episode [17].

Conclusion

Distinguishing febrile and afebrile gastroenteri-
tis-related seizures as separate entities may be dif-
ficult, since fever accompanying acute gastroenteri-
tis in children is not a rare finding. It is still unclear
what effect fever has on the onset of gastroenteritis-
associated seizures, and whether febrile and afebrile
seizures have distinctly different pathophysiology.
Further follow up studies are needed to better un-
derstand characteristics and prognosis of benign
convulsions associated with mild gastroenteritis.
Comprehensive knowledge of pediatricians should
help to avoid unnecessary diagnostic tests and usage
of anticonvulsants.
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Summary

Introduction. Sexually transmitted diseases can be prevented,
but it is necessary to know how the infection is transmitted and
be aware of the possibility of infection that will lead to change
in behavior. Regular testing for sexually transmitted infections
is also of crucial importance to prevent its further spread and
the development of complications of the infection. The aim of
this study was to examine the incidence of risky behaviors in
the population of men who have sex with men, their self-assess-
ment of the risk of sexually transmitted diseases, as well as the
incidence of testing for these infections. Material and Meth-
ods. The study was conducted in the territory of the City of
Novi Sad in the population of 185 men who have sex with men.
The research method was an anonymous online survey that
respondents filled out on a voluntary basis, with previously
provided information about the research. Results. Of the total
number of respondents, 39% claimed that they had unprotected
sex with at least one partner in the previous year. Among the
respondents who had unprotected sex in the past year, only 12%
believe that they are at high risk of sexually transmitted dis-
eases, and 42% of them have not been tested for sexually trans-
mitted diseases in the past year. Conclusion. In conclusion, a
large number of untested people practice risky sex and have a
poor perception of the risk of sexually transmitted diseases. The
common reason for not getting tested isfear or lack of informa-
tion about testing.

Key words: Sexually Transmitted Diseases; Self-Assessment;
Risk Assessment; HIV; HIV Testing; Sexual Behavior; Health
Risk Behaviors

I ntroduction

According to the latest data, about 3,300 people
in Serbia are positive for human immunodeficiency
virus (HIV), while there are 37,700,000 people with
HIV in the world [1, 2]. In order to prevent further
growth in the incidence of HIV, it I1s important to
inform the population about the ways the virus is
transmittedl,) its clinical manifestations, as well as
various testing options. As far as HIV is concerned,
humans are the only reservoir of infection, and the
sources of infection are body fluids: blood, semen,
vaginal secretions, and breast milk. The HIV infec-

Sazetak

Uvod. Polno prenosive infekcije se mogu spreciti, ali je potrebno
znanje o nacinu prenosenja infekcije, kao 1 svest o mogucnosti
infekcije, koji ¢e dovesti do promene ponasanja. Od krucijalnog
je znacaja i redovno testiranje na polno prenosive infekcije zbog
sprecavanja daljeg Sirenja infekcije, kao 1 spre¢avanja razvoja
komplikacija infekcije kod pojedinaca. Cilj ovog rada bio je da se
ispita ucestalost rizi¢nog ponasanja u populaciji muskaraca koji
imaju seks sa muskarcima, njihova samoprocena rizika od dobi-
janja polno prenosivih infekcija, kao i1 ucestalost testiranja ispi-
tanika na ove infekcije. Materijal i metode. Istrazivanje je
sprovedeno na teritoriji grada Novog Sada u okviru populacije
muskaraca koji imaju seks sa muskarcima na uzorku od 185 ispi-
tanika. Metod istrazZivanja je bila anonimna onlajn anketa koju su
ispitanici popunjavali na dobrovoljnoj bazi, uz prethodno dat tekst
o informacijama u vezi sa istrazivanjem. Rezultati. Od ukupnog
broja ispitanika, 39% je navelo da je imalo nezasti¢ene seksualne
odnose sa ngimanje jednim partnerom tokom prethodne godine.
U okviru grupe ispitanika koji su imali nezasti¢ene seksualne
odnose u poslednjih godinu dana, samo 12% smatra da je u vi-
sokom riziku za dobijanje seksualno prenosivih bolesti, a 42%
njih se nije testiralo na polno prenosive bolesti u poslednjih godinu
dana. Zakljuéak. U zakljucku veliki broj netestiranih praktikuje
rizi¢ne seksualne odnose i ima loSu percepciju o riziku za dobi-
janje polno prenosivih bolesti. Razlog netestiranja je ¢esto strah
ili nedovoljna informisanost o testiranju.

Kljuéne reci: polno prenosive bolesti; samoprocena; procena
rizika; HIV; testiranje na HIV; seksualno ponasanje; ponasanje
rizi¢no po zdravlje

tion is transmitted sexually, parenterally (blood) and
vertically. The sexual route of transmission is the
most common and the receptive anal intercourse is
considered to be the most risky for virus transmis-
sion [3]. Other sexually transmitted diseases (STDs)
that often accompany HIV are hepatitis B, hepatitis
C and syphilis [4]. Early diagnosis of infection is
crucial for the further course of the disease, so in
that context, self-assessment of the risk of infection
is important, so that the individual is aware of the
need for testing. Risk perception of infection is an
assessment of the individual’s own risk of STDs.
One assesses the risk based on their own opinion

21000 Novi Sad, Hajduk Veljkova 1-7, E-mail: vanja.andric@mf.uns.ac.rs
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Abbreviations

MSM  —men who have sex with men

HIV — human immunodeficiency virus
STDs  —sexually transmitted diseases
PrEP  — pre-exposure prophylaxis

cART - combination antiretroviral therapy

about how much they were at risk of infection. It can
be a strong motivating factor for reducing risk be-
haviors, increasing the number of tested, and thus
reducing the risk of infection. Testing for STDs is
done for epidemiological and clinical reasons. Epi-
demiological reasons include possible exposure to
HIV, such as unprotected sexual intercourse, intra-
venous drug use, as well as contact with an infected
person or blood by medical staff. Clinical reasons
for testing imply testing due to the presence of
symptoms. In addition to diagnosis as a measure to
prevent the spread of STDs, for their early detection
and adequate treatment, one should also think about
preventing infection in general. Fortunately, today
there are a number of measures that individuals can
take to prevent the spread of STDs. Condoms are the
best way to prevent STDs, but a great number of
people still engage in risky sexual behavior despite
the risk of infection. This raises the question of
whether the problem is the lack of information about
the protection during sexual intercourse and STDs
in general, or the behavior of individuals with ade-
quate knowledge of STDs. For this reason, education
on preventive measures should be conducted so that
they are accepted and adequately implemented.

Due to the fact that classical preventive measures
did not give adequate results in slowing down the
growing trend of HIV, there was a need to improve
prevention with new methods. One of them is pre-
exposure prophylaxis (PrEP) with antiretroviral
drugs. It includes a combination of two drugs, teno-
fovir disoproxil fumarate and emtricitabine, which
can be used daily or as needed. The World Health
Organization recommends PrEP to people who are
at significant risk of HIV infection, and this includes
the population of men who have sex with men
(MSM). According to the conducted studies, the
safety and effectiveness of PrEP is over 90%, which
gives it a significant place in the prevention of HIV
infection. The HIV testing is necessary before start-
ing to use PrEP. This is important because there is
a possibility of developing resistance if the person
is already HIV positive. Despite prophylaxis, it is
necessary to continue regular testing, because early
detection of the disease is important in preventing
the spread of infection and a better outcome of treat-
ment with early application of adequate therapy [5].
In addition to PrEP, which reduces the risk of infec-
tion, there is a very effective post-exposure proce-
dure. Namely, the use of antiretroviral drugs early
enough after exposure to HIV can reduce the risk of
infection by more than 80% [6].

Thanks to the existence of combination antiret-
roviral therapy (CART), the idea of HIV as a chron-
ic disease has emerged. Chronic HIV infection

destroys the immune system and thus creates a ba-
sis for the development of a large number of other
diseases, especially those found in the acquired im-
munodeficiency syndrome (AIDS) stage. Therefore,
the emphasis should be placed on early detection of
HIV infection, regular testing and other modalities
of prevention [7].

The goals of this research were to determine the
incidence of risky behavior in the population of MSM,
the level of risk perception of STDs in MSM, and to
determine the frequency of testing for STDs in rela-
tion to risky behavior in the population of MSM.

Material and Methods

The study was conducted in the territory of the
City of Novi Sad in the population of 185 MSM.
The research method was an anonymous online
survey posted on www.gayromeo.com. The survey-
ed population were all persons who were active on
the site during the survey and wanted to complete
an anonymous online survey. The participants were
contacted via personal message with a request to
participate in the study. Out of the total number of
respondents, 30 surveys were filled out incorrectly,
and 155 respondents were included as the final
sample. The survey consisted of 12 questions with
multiple-choice answers. The questions about the
age, level of education, number of sexual partners,
use of protection in relationships, and finally risk
perception of STDs. The next set of questions were
related to STD testing in terms of frequency, rea-
sons for and against testing, and the place of testing.
The basic method in data processing was the me-
thod of descriptive statistics in Excel, as a tool for
calculation, tabular and graphical presentation.

Results

The total number of completed surveys was 185,
of which 30 were incorrectly or incompletely filled
out, and for that reason the research included 155
surveys for statistical analysis. A total of 155 men
participated in the survey, most of whom were aged
between 25 and 34 years, to be exact 68 of them
(44%). None of the respondents were aged between
55 - 64 years, but 1% of the respondents were over
65. Also, the level of education of the respondents

2+ | 2T%
1 — 34
0 — 39%
0% 10% 20% 30%  40% 50%

Graph 1. The number of sexual partners with whom the
sex was unprotected (in the past year)

Grafikon 1. Broj seksualnih partnera sa kojima je odnos
bio bez zastite (u poslednjih godinu dana)
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Graph 2. Time of testing for STDsin the whole sample
Grafikon 2. Vreme testiranja na polno prenosive boles-
ti u celom ispitivanom uzorku

was analyzed and as many as 108 (70%) have at-
tained university education, while only 1% have at-
tained only primary education. The risky behavior
of the respondents was further analyzed. Of 155 re-
spondents, 104 (67%) answered that they had more
than five partners in the past five years, while 30
(19%) respondents had 2 - 4 partners, and 21 had 0
- 1 (14%) partners in the past five years. The next
question also referred to the risk factors, but in terms
of unprotected sex. Interestingly, almost two-thirds
of respondents (61%) had unprotected sex in the past
year, and half of them with more than two partners
inthat period (Graph 1). Regarding the time of test-
ing for STDs, the frequency of testing in the whole
sample indicates that the percentage of tested subjects
in the previous year is 49%, and the percentage of
respondents who have never been tested is 25%.
Graph 2 presents data related to testing periodsin
the whole sample. Furthermore, we analyzed the
number of persons tested for STDs in the group of
respondents who had unprotected sex in the past year
(94 respondents). Only 58% of the respondents from
this group were tested for STDs, and as many as 19%
from this group have never been tested. Graph 3
shows that as many as one fifth of the respondents

Table 1. Reasons for getting tested for STDs
Tabela 1. Razlozi testiranja na polno prenosive bolesti
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Graph 3. Time of testing for STDs in the group of re-
spondents who engaged in risky behavior

Grafikon 3. Vreme testiranja na polno prenosive infek-
cije u grupi ispitanika koji su naveli rizicno ponasanje

have never been tested for STD’s, although they prac-
ticed unprotected sex. Most of the respondents were
tested in the past year. A total of 80 (52%) respon-
dents answered that they had sex with several part-
ners in the same period. The problem is that out of
80 respondents who had sex with several partners in
the same period, 58 had sex without a condom.
Therefore, the risk of spreading sexually transmitted
infections among these subjects increases significant-
ly. Out of 155 respondents, only 20 (13%) answered
that they had sex with new partners without con-
doms, while 135 (87%) answered that they use con-
doms when starting sexual relations with a new part-
ner. The issue with this question is that the respond-
ents were asked about their first intercourse with a
new partner, which does not mean that they did not
later decide to have unprotected sex. Although the
percentage of persons practicing unprotected sex
with new partners is low, 80% had multiple partners
at the same time, 70% had unprotected sex in the past
year, and 90% had more than 5 sexual partners in the
past 5 years. Respondents were asked to assesstheir
own risk of STDs and 84 (54%) answered that there
was no risk, 58 (38%) answered that the risk was

Statement/Izjava Number of respondents/Broj ispitanika
No./Br. %
Because of traveling abroad or because of getting insurance 8 49
Zbog putovanja u inostranstvo ili zbog dobijanja osiguranja 0
As part of a routine check-up for STDs o
; . . 63 29%
Kao deo rutinske provere na polno prenosive bolesti
As part of a routine health check/Kao deo rutinske provere zdravlja 57 27%
I want to stop using a condom in a relationship 13 6%
Zelim da prestanem da koristim kondom u vezi 0
I was afraid of my own risk and/or risk of my partner o
o R 27 13%
Plasio sam se sopstvenog rizika i/ili rizika za partnera
The doctor recommended that I get tested/Doktor mi je preporucio da se testiram 7 3%
Due to risky sexual behavior (sex without a condom) 33 15%
Zbog rizicnog seksualnog ponasanja (seksualni odnos bez kondoma) ?
Other/Ostalo 6 3%

Legenda: STDs - polno prenosive bolesti
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Table 2. Reasons why respondents did not get tested
Tabela 2. Razlozi zbog kojih se ispitanici nisu testirali

Statement/Izjava Number of respondents/Broj ispitanika
No./Br. %
I am afraid to take the test/Imam strah od testiranja 13 15%
There was no need, I always use a condom 18 21%
Nije bilo potrebe uvek koristim kondom
| don't like dealing with the health care system > 29
Ne volim da imam dodira sa zdravstvenim sistemom ’
| am afraid of being stigmatized and discriminated 6 70
Plasim se stigme, diskriminacije 0
I have a fear of needles and getting blood drawn 5 6%
Imam strah od igala i vadenja krvi 0
I fear of the test results/Plasim se rezultata 11 13%
I am afraid of being seen getting tested by someone I know 1 13%
Plasim se da me neko poznat ne vidi da se testiram 0
I didn’t know where to get tested/Nisam znao gde da se testiram 11 13%
I am not sure if I need to pay for it/Nisam siguran da li se placa 5 6%
I am afraid of the legal consequences if [ am HIV+ 2 20,
Plasim se pravnih posledica ukoliko dobijem rezultat da sam HIV +
I don’t have enough knowledge and information about the importance of
HIV testing 1 1%
Nemam dovoljno znanja i informacija o znacaju potrebe testiranja na HIV
Other/Ostalo 2 2%

Legenda: HIV - virus humane imunodeficijencije

Table 3. Places where the examinees got tested for STDs
Tabela 3. Mesto testiranja na polno prenosive bolesti

Statement Number of respondents/Broj ispitanika
Izjava No./Br. %
Private laboratories/Privatne laboratorije 31 27%

In a hospital/U bolnici 9 8%
Institute of Public Health/Institut za javno zdravije 59 51%
Institute for Student Health Care/Zavod za zdravstvenu zastitu studenata 3 2%

Free of charge testing offered by non-governmental organizations 6 59,

Deo akcija nevladinih organizacija ¢
Elsewhere/Negde drugde 8 7%

medium, while only 13 (8%) answered that there was
ahigh risk of STDs. It is also important to perform
a risk assessment analysis for those who had unpro-
tected sex in the past year. Of 94 men, 47 (50%) be-
lieve the risk is low or non-existent, 36 (38%) think
they are at medium risk of STDs, and only 11 (12%)
think they are at high risk of getting STDs. It is ex-
tremely interesting and important that half of the
respondents who have unprotected sex believe that
they arenot at risk of STDs. Thisis certainly asign
of a very poor risk perception of half of the respond-
entswho are at real risk of STDs.

We were further interested in the reasons for getting
tested for STDs. The greatest number, i.e. 63 respond-
ents, answered that they get tested as part of a routine
STD test, which speaks in favor of the fact that a certain
number of respondents are aware of the risk. It is inter-
esting that only 15% of respondents get tested because

they are aware of their risky behavior and almost the
same percentage because they have to (because of a
visa, for example). Other results are shown as a percent-
agein Table 1. Theresearch dso examined thereasons
why the respondents were not tested. Mot of the re-
spondents answered that there was no need for testing.
About a fifth of respondents do not get tested for fear
of testing, positive results, or being recognized. All
results are shown in Table 2. Asfor the place of getting
tested for STDs, most of the respondents, i.e. 59 of
them, named the Institute of Public Health. Other re-
sults are shown as a percentage in Table 3.

Discussion
Risk perception of therisk of STDsis primarily

related to knowledge about the existence of risk,
and then to the perception of one’s own behavior
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that may lead to infection. The importance of self-
assessment of therisk of STDsis extremely impor-
tant for early detection of infection and timely treat-
ment. If not treated in time, all STDs may lead to
permanent consequences and serious health dam-
age. On the other hand, the importance of STD risk
perception isimportant for STD prophylaxis. People
who are aware of the risks are more likely to use
protective measures. In the case of HIV infection,
there is also a possibility of PrEP, which has proven
to be a very effective method of prevention. The
survey we conducted dealt with the assessment of
risky behavior, and determining the awareness of
risky behavior. Finally, we wanted to determine
whether awareness of risky behavior encouraged
respondentsto get tested for STDs. Thisisextreme-
ly important, because without awareness of the risk,
t?;e person is less likely to get tested. If a person
does not have a perception of risky behavior, they
are less likely to get tested and find out their status,
i.e. they may further spread the infection.

In this survey, most men were in the age group
between 25 and 34, which is logical considering that
this is an online survey, i.e. people who use internet
were selected. The number of partners mentioned by
the respondents is relatively high, so we can assume
that the respondents gave an honest answer, and 67%
of respondents answered that they had more than 5
partners in the past 5 years. It is a worrying fact that
61% of those surveyed answered they had unpro-
tected sex with at least one partner in the past year.
This is a relatively high percentage, but according to
the literature, it is not an unusual result. According
to aresearch in China, the percentage of people who
had unprotected sex in the last year was also high
and amounted to 51% [8], while a research conducted
in the United States showed a trend of declined use
of condom in the past few years, aswell as an in-
crease in new HIV cases in the younger population,
because they are not aware that the absence of symp-
toms does not mean the absence of infection [9].
There is also an increase in the number of sexual
partners, and this is a problem because of the great
number of unprotected sexual intercourses and pos-
es arisk of STDs. In our survey, 61% of respondents
said they had engaged in unprotected sex in the past
year. Of the total sample, 13% claimed they had sex
with a new partner without a condom. If we analyze
only this group of respondents, 80% of them claimed
they had multiple partners at the same time, 70% had
risky sexual intercourse in the past year, and 90%
had more than 5 partners in the same period. We
come to the conclusion that, although this number is
small, it is still significant due to the number of part-
nersand thelack of protection against STDs. Accord-
ing to a survey conducted in the Netherlands in the
population of MSM who have never been tested for
STDs, 36% had unprotected sex with at least one
person of unknown HIV status in the past year [10].
When it comes to risk perception for HIV and other
STDs, of 61% of respondents who had unprotected
sex in the past year, only 12% believe that they are
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at high risk of STDs, and 50% believe that the risk is
low or non-existent. Perception of risk of infectionis
a key to testing, and in the study, 54% of the total
sample rated their risk of STDs as low or non-exist-
ent. In the group of respondents who had risky sex
in the past year, a statistical analysis of those tested
for STDs was performed, and it was concluded that
58% had been tested for STDs in the past year, which
means that 42% of respondents who were at risk had
not been tested. Of the total sample, 49% of respond-
ents were tested for STDs in the last year, and as
many as 25% of them have never been tested before.
These results support the results of a survey in Ger-
many where 35% of respondents had never been
tested, and of those who had unprotected sex in the
past year, almost 50% had not been tested in the same
period [11]. Comparing the results, we found that
50% of respondents who had unprotected sex in the
past year assessed their risk aslow or non-existent.
This means that a large number of respondents who
practice unprotected sex have a poor perception of
their own risk. According to a study conducted in the
United States by the Center of Disease Control as
part of the National HI'V Behavioral Curvature Sys-
tem project, one third of HIV-positive participants in
the project did not know they wereinfected with the
virus and claimed that they had unprotected sex re-
cently [12]. This again supports the fact that every
risky sex carries the risk OFinfection and testing is
very important to prevent further spread of the infec-
tion due to the unknown HIV status.

Reasonsfor testing were a so examined, and most
examinees answered that routine health screening or
routine testing for STDs were the reasons. Only 21%
of respondents answered that they were tested be-
cause of risky behavior, and the research shows that
61% of respondents had unprotected sex in the past
year, which again supports the poor perception of
risk by those who engage in risky sexual behavior.
The same results were obtained in a study in the
United Kingdom, where most respondents answered
that they were tested for routine control, preoperative,
etc., and a very small number were tested because
they were advised by a doctor [13]. Most of the tests
were done at the Institute of Public Health, which
may indicate that there is a lack of information about
free, anonymous HIV testing outside health institu-
tions. When it comes to the reason why the respond-
ents did not get tested, the highest percentage an-
swered that they always use a condom and therefore
believe that there is no need for testing, and the sec-
ond reason was fear of testing. This was confirmed
by a research in China, where fear of testing, stigma
and discrimination was found to be an important fac-
tor in low STDs testing [14]. Testing for STDs pro-
vides early treatment and a better treatment outcome;
however, in order to prevent infection, education on
prophylactic measures of protection against STDs is
needed. In addition to classic preventive measures,
awareness of prophylactic measures, such as PrEP
and post-exposure prophylaxis should be raised, as
they have proven to be effective in a large percentage.
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All the information, as well as free testing, can be
obtained from non-governmental organizations such
as the “Crvena Linija”, where people can get tested
anonymously without fear of stigma or discrimina-
tion, which was noted as the reason for not getting
tested by a great percentage of respondents. Reducing
risky behavior, as well as more frequent testing for
STDs s extremely important for the health of indi-
viduals, and thus for the health of the entire popula-
tion, because it allows early diagnosis of infection
and prevention of its further spread. That is why it is
crucial to raise awareness about risky behavior, pre-
ventive measures, and importance of regular testing
and early detection of the disease.

Conclusion

The research showed that 54% of respondents as-
sessed their risk of sexually transmitted diseases as
low or non-existent. We also concluded that in the
population of men who have sex with men there are a
great number of those who engage in risky sex without
protection and 61% of them claimed that they had un-
protected sex in the past year. The study also showed
that the risk assessment for sexually transmitted dis-
eases is poor, since 50% of examinees who reported

risky behavior claimed that the risk of infection is low
or non-existent. The worrying fact is that 58% of re-
spondents who reported risky behavior had never been
tested for sexually transmitted diseases. Sexually
transmitted diseases are spread due to the smaller
number of individuals who get tested, because a great
number do not use protection during sexual inter-
course. Also, the research showed that most of the
untested men were not tested due to fear of results, the
test itsdlf, lack of anonymity, and lack of information
about testing. Of the total number of examinees, 78%
answered that they were tested at the Institute of Pub-
lic Health and private laboratories, meaning that the
awareness of safe anonymous testing should be raised.
In conclusion, there is a need to raise awareness about
the risks, improve knowledge about sexually transmit-
ted diseases, their transmission, ways of protection,
and all this should be done using posters, brochures,
through the media, education in schools and many
other ways. Risk groups such as men who have sex
with men should also get informed about places where
they can be tested, anonymously, without fear of stig-
ma and discrimination in order to prevent further
spread of infection, promote risk awareness, because
prevention and early diagnosis are key to preventing
the spread of sexually transmitted diseases.
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Summary

Introduction. The purpose of this paper is to present and analyze
the results of treatment of anterior soft-tissue shoulder instability
using an open surgical technique with a minimally invasive ante-
rior approach, as well as to emphasize the benefits of using an open
surgical procedure in high-risk patients. Material and M ethods.
All patients underwent surgery at the Clinic of Orthopedic Surgery
and Traumatology in Novi Sad in the period between January 2013
and September 2017. Out of 138 patients undergoing surgery for
anterior shoulder instability, 40 patients came for follow-up ex-
amination. The average age of subjects was 27 + 6. Medical history
was taken from each patient and the range of motion and muscle
strength of the operated shoulder was examined. The subjects filled
out a questionnaire regarding the functional status of the operated
shoulder, their experience in resuming sports activities, and their
subjective feeling of pain. The Constant-Murley score was used to
assess the postoperative results. Results. Postoperatively, the mean
Constant-Murley score was 90.3 + 11.5, while 87.5% patients had
excellent and good results. Compared to the contralateral uninjured
shoulder, there was a statistically significant difference (p < 0.05)
in the Constant-Murley score, in external rotation of the abducted
shoulder (13.2° = 10.4°), as well as in shoulder adduction (10.25° +
9.7°). Out of 35 patients who were athletes, 27 continued to ac-
tively engage in sports following the surgical treatment. Four pa-
tients had a re-dislocation (10%). Conclusion. Open surgical treat-
ment of the anterior shoulder joint instability using a minimally
invasive anterior approach is a reliable, time-tested procedure that
provides favorable clinical results in young high-risk contact and
overhead athletes with timely diagnosis and surgical care.

Key words: Open, Bankart; Shoulder; Anterior; Instability;

I ntroduction

Shoulder joint injuries are common and there has
been a noticeable increase in the number of such in-
juries in the last three decades [1-3]. Anterior disloca-
tions are most common and they account for 90% of

SazZetak

Uvod. Cilj ovog rada je prikaz i analiza rezultata le¢enja prednje
mekotkivne nestabilnosti ramena otvorenom hirurskom tehnikom
minimalno invazivnim prednjim pristupom i ukazivanje na znacaj
primene otvorene procedure kod visokorizi¢nih pacijenata. M ate-
rijal i metode. Svi pacijenti su operisani na Klinici za ortopedsku
hirurgiju i traumatologiju u Novom Sadu u periodu od januara 2013.
do septembra 2017. godine. Od 138 operisanih pacijenata sa pred-
njom nestabilnosti ramena, 40 pacijenata se odazvalo na kontrolu.
Prose¢na starost ispitanika bila je 27 + 6 godina. Svim pacijentima
je uzeta anamneza i izvrSen pregled obima pokreta i misi¢ne snage
operisanog ramena. Ispitanici su popunjavali upitnik u vezi sa funk-
cionalnim stanjem operisanog ramena, povratkom sportu i subjek-
tivnim osecajem bola. Za procenu postoperativnih rezultata kori-
$¢ena je Konstantova bodovna skala. Rezultati. Postoperativno
srednja vrednost Konstantove bodovne skale iznosila je 90,3 + 11,5,
dok je odli¢an i dobar rezultat imalo 87,5% pacijenata. U poredenju
sa suprotnim nepovredenim ramenom, postojala je statisticki zna-
¢ajnarazlika (p < 0,05) u Konstantovoj bodovnoj skali, u spoljasnjoj
rotaciji obdukovanog ramena (13,2° + 10,4°), kao i u adukovanom
polozaju ramena (10,25° + 9,7°). Od 35 pacijenata koji su se pret-
hodno izjasnili kao sportisti, 27 je nastavilo da se aktivno bavi
sportom nakon operativnog le¢enja. Cetiri pacijenta je imalo re-
dislokaciju (10%). Zaklju€ak. Otvoreni hirurski tretman prednje
nestabilnosti zgloba ramena minimalno invazivnim prednjim pri-
stupom je pouzdana, vremenski testirana procedura koja daje dobre
klini¢ke rezultate, kod visokorizi¢nih mladih, kontaktnih i over-
head sportista koji su pravovremeno dijagnostikovani i hirurski
zbrinuti.

Kljuéne reéi: Otvoreni, Bankart; Rame; Prednja; Nestabilnost;

all shoulder dislocations [4]. They are the result of a
considerable force, landing on an outstretched arm or
a sudden and violent abduction and external rotation
of the shoulder joint [5] leading to severe disability
and limitations in daily and sports activities. Con-
servative treatment of anterior shoulder dislocation is
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Abbreviations
ISIS — instability severity index score

not a recommended treatment option in young ath-
letes due to a risk of developing shoulder instability
following the initial dislocation which occurs in over
half of patients between the ages of 20 and 30 years,
and up to 80% of patients under the age of 20 [6, 7].
High risk of dislocation recurrence, up to 80%, affects
athletes who play overhead sports (the arms are lifted
over the head), contact sports, and those with avulsion
of the glenoid labrum verified by nuclear magnetic
resonance imaging [8].

Anterior shoulder stabilization is the most common
and most successful method of surgical treatment of
unidirectional soft-tissue shoulder instability [9]. There
are two types of surgical procedures: soft-tissue pro-
cedures with the objective of repositioning the glenoid
labrum and the glenohumeral ligaments into the ana-
tomical position with minimal damage to other shoul-
der joint structures [9, 10], and additional bone grafting
procedures which are used to rebuild the damaged an-
terior border of the glenoid [11, 12]. The glenoid labrum
is placed into the anatomical position around the edge
of the glenoid fossa by means of open surgical or ar-
throscopic techniques. The open surgical procedure
has been the gold standard for treating anterior shoulder
instability up to the year 2000 [13] when the develop-
ment of arthroscopic procedures and the improvement
of arthroscopic instruments and materials started lead-
ing to excellent postoperative results [14]. However,
over the years, the percentage of re-dislocations follow-
ing arthroscopic procedures approached the percentage
of re-dislocations occurring after the open surgical
procedure [15, 16].

The purpose of this paper is to present and analyze
the results of treatment of anterior soft-tissue shoulder
instability using an open surgical technique with a
minimally invasive anterior approach, as well as to
emphasize the benefits of using open surgical proce-
dures in high-risk patients.

Material and Methods

This retrospective study was performed with the
approval of the Ethics Committee of the Clinical
Center of Vojvodina. During the period between Jan-
uary 2013 and September 2017, 138 patients were
treated for anterior shoulder joint instability using
open, minimally invasive anterior approach surgery
at the Clinic of Orthopedic Surgery and Traumatology
of the Clinical Center of Vojvodina in Novi Sad. This
study included 40 patients who came for follow-up
examination (Table 1). The sample included 34 men
(85%) and 6 women (15%). The average age of the
subjects was 27 + 6, whereas 52.5% were between 20
and 29 years old. The most common mechanism of
injury was a forced abduction and flexion of the arm
in 80% of the cases. Initial dislocation occurred as a
result of sports activities in 32 patients (80%). As much
as 55% of athletes in this study were in overhead and
contact sports. Half of the patients had more than 10

shoulder joint dislocations before the surgery, and nine
of them experienced more than twenty didocations.
All patients had unidirectional instability determined
by clinical examination of the affected shoulder.

All the patients underwent shoulder stabilization
by means of open surgical technique with a mini-
mally invasive anterior approach. Indications for soft-
tissue shoulder stabilization include recurrent disloca-
tions following non-operative treatment, avulsion of
the glenoid labrum with bone defect of the glenoid
surface < 13.5%, avulsion with an accompanying on-
track Hill Sachs lesion (HSL) and/or humeral avulsion
of glenohumeral ligament (HAGL) lesion [17-19],
instability severity index score (ISIS) <7 [20].

Open surgical procedure was performed instead
of arthroscopic treatment, due to the fact that all of
the subjects had a high risk of re-dislocation and
that more than a half of them had more than ten
luxations prior to surgical treatment. The anterola-
teral approach was used with an incision of up to 5
cm in the middle between the coracoid process of
the scapula and the greater tubercle of the humerus
instead of the more extensile deltopectoral ap-
proach. A part of the detached glenoid labrum and
the anterior capsule of the shoulder joint were reat-
tached to the anterior border of the glenoid using
three or more anchors (Zimmer Biomet JuggerKnot
Soft Anchor 1.5 mm). In the process of surgical
wound closure, a repetition of the subscapularis was
made using a modified Neer technique [21]. Reha-
bilitation was provided in accordance with the rec-
ommendations outlined by Hayes [5].

The evaluation of outcomes was performed using
the Constant-Murley score [22] which involves a com-
bination of objective physical examination regarding
the range of motion of the operated shoulder (40 points)
and muscle strength (25 points), and the subjective
measurements of patients in terms of the activities of
daily living (20 points) and the level of pain measured
using the visual analogue scale (15 points). The exter-
nal rotation range of motion was measured in two po-
gtions. In the fgirst position, the arm was in the ad-
ducted position (the shoulder joint was at 0° of abduc-
tion with 90° of elbow flexion), while in the second
position the arm was in the abducted position (the
shoulder joint was at 90° of abduction with 90° of el-
bow flexion). The values of the operated and the
healthy shoulder were compared in each subject. Stu-
dent T-test was used to analyze the results.

Exclusion criteria in this study were previous surgi-
cal interventions on either the operated or non-operat-
ed shoulder, multidirectional instability, presence of
instability in both shoulders, glenoid bone defect >
13.5%, ISIS > 7.

Results

The average duration of postoperative follow-up
was 34 + 2 months. The Constant-Murley scores of the
operated and non-operated shoulder were compared,
aswedl asthe externd rotation range of motion of the
operated and non-operated shoulder measured in two
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Table 1. Study group characteristics
Tabela 1. Karakteristike ispitivane grupe
No
Br. %
Gender Male/Musko 34 85
Pol Female/Zensko 6 15
<20 6 15
Age 20-29 21 52.5
Starost 30-39 9 225
> 40 4 10
) o Left/Levo 23 575
Shoulder instability Right/Desno 17425
Nestabilnost . 5
ramena Dominant/Dominantno 19 475
Non-dominant/Nedominantno 21 525
) .. Forceful abduction and external rotation/Forsirana abdukcija i spoljasnja rotacija 32 80
Mechanism of injury p
; Fall on outstretched arm/Pad na opruzenu ruku 6 15
Mehanizam povrede - . : -
High energy trauma/Povreda usled jakog intenziteta 2 5
. Sports/Sportska aktivnost 32 80
Etiology Daily activities/Svakod kti 6 I
Etiologija ally activities/dSvakodnevna aktivnost
Motor vehicle trauma/Saobracajni traumatizam 2 5
Combat/Borilacki 7 17.5
Handball/Rukomet 5 12.5
Skiing/Skijanje 4 10
‘ Football/Fudbal 3 7.5
?132; ts Volleyball/Odbojka 375
Basketball/Kosarka 2 5
Water polo/Vaterpolo 2 5
Other sports/Ostali sportovi 9 225
Non-athletes/Nesportisti 5 12.5
Level of Professional/Profesionalan 8 20
N_eve of sports Recriational/Rekreativni 27 675
IVO sporta A
Non-athletes/Nesportisti 5 12.5

positions. A statistically significant difference (p <
0.05) was observed in all compared parameters.

The average Constant-Murley score was 90.3 + 11.5
for the operated shoulder, and 98.2 + 1.2 for non-oper-
ated shoulder. According to the Constant-Murley score,
excellent outcome was achieved in 31 patients, good in
4 patients, fair in 3 patients, and unfavorable in 2 pa-
tients (Graph 1).

Thedifferencein the externd rotation range of mo-
tion between the operated and the non-operated shoul-
der in the adducted position was 10.25° £ 9.7°, while in
the abducted position it was 13.2° + 10.4°,

Exellent/Odlican 1 L 3 I
Good/Dobar 4

Fair/Zadovoljavajuci _-"p [

Unfavorable/Los 2

H L R L is,
Graph 1. Results of the Constant-Murley shoulder score
Grafikon 1. Rezultati Konstant-Marli skora

After surgery, 77.1% (27) of subjects continued to
actively engage 1n sports at the same or lower level; 21
subjects continued participating in recreational sports
activities; and 6 professional athletes continued their
respective sports at the same or higher level.

Following the surgical treatment, four subjects
(10%) had a re-dislocation. All four subjects reported
a subsequent injury as the cause of instability of the
operated shoulder. One patient experienced luxation
and was subjected to revision Latarjet [12] procedure,
while the other three patients had subluxations and
presented without further issues after physical therapy.
None of the patients experienced postoperative infec-
tions or neurological complications.

Discussion

In the last decades, there has been an intensive
development of methods and procedures for the
treatment of anterior shoulder instability. The most
affected population are physically active working age
young men and it is the case in this study as well. The
sample included 34 men (85%) and 6 women (15%).
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The average age of patients was 27 (from 18 to 43
years of age), and more than half of them were be-
tween 20 and 29 years old. The injuries mostly oc-
curred in the course of sports activities, and the most
common mechanism was violent abduction and ex-
ternal rotation of the arm. Epidemiologic data in our
test group do not differ from the test groups in Harris
et a.[23], Naviaser et al. [24], Zacchilli & Owens [4],
and Longo et al. [25].

The Constant-Murley score is an internationally
accepted score used to follow the outcomes of surgical
treatment of the anterior shoulder instability, and it
involves comparison of the level of pain, range of mo-
tion, muscle strength, and the level of functionality in
the activities of daily living of the operated and non-
operated shoulder. The average Constant-Murley score
in this study for the operated shoulder was 90.3 + 11.5.
Harris et al. [23] analyzed 26 studies including 731
subjects who underwent open surgical technique and
determined an average Constant-Murley score of 82.2.
According to the Constant-Murley score, excellent and
good results were achieved in 87.5% of subjects, fair
results in 7.5%, and unfavorable results in 5% of pa-
tients. This is in line with the study performed by
Pavlik et al. [26] who also used the Constant-Murley
score: excellent and good results were achieved in 88%
and a fair result in 12% of patients. Stone & Pearsall
[27] found that excellent and good results were
achieved in 92.1%. It may be concluded that the func-
tional results of patients in this study are comparable
to the results gathered by the aforementioned authors.

Our study compared the average external rotation
deficit with the arm in adduction of the operated and
non-operated shoulder and it was 10.25° + 9.7°, while
the average value of the external rotation deficit with
the arm in abduction was 13.2° £ 10.4°. The external
rotation deficit of the operated shoulder in our sample
was in line with the studies conducted by Lai et al. [28],
Boileau et al. [21], Yamamoto et al. [29], Autor et al. [30]
who reported average values of the external rotation
deficit between 6° and 17°. Naviaser et al. [24] reported
an average external rotation deficit over 4°, in both in
adduction and abduction. They attribute lower deficit
to the capsular release technique described in their
study. The deficit in the maximum external rotation
following the minimally invasive open surgical stabili-
zation of the shoulder is an acceptable deficiency of the
open surgical technique which in our opinion causes no
limitations in daily and sports activities of the patients.

In our research, 35 patients were athletes. The sub-
jects mostly played contact and overhead sports (55%).
Following the surgery, 27 (77.1%) resumed their sports
activities. Yamamoto et al. [29] reported that 38 (75%)
out of 51 athletes who played contact sports and who
were treated using an open surgical technique contin-
ued their sports activities, while 13 (25%) quit sports.
Naviaser et al. [24] included 107 athletes in their study;
98 (91%) of them resumed sports activities, and 2 out
of the 9 remaining subjects quit sports as a result of
functional limitations of the operated shoulder. The
percentage of patients who resumed sports activities
after the surgical treatment indicates that the open

minimally invasive surgical technique for the anterior
shoulder stabilization is a reliable procedure in the
treatment of high-risk athletes.

In our study, instability of the operated shoulder
occurred in four subjects (10%). All four subjects claim
that it was caused by a subsequent injury. Berendes et
al. [31] reported a re-disclocation rate of 9.7%. Boileau
et al. [21] reported 11%. In their 2012 meta-analysis,
Murray et al. [32] recorded a re-disclocation rate of
7.5% in a sample of 775 athletes following an open
surgical procedure. Harris et al. [23] analyzed 26 papers
in their study and determined a mean re-dislocation of
8%. The study included 731 patients who underwent
an open surgical technique. Yamamoto et al. [29] com-
pared the percentages of re-didocatios in athletesin
contact (10%) and non-contact (5%) sports and reached
a conclusion that contact sports is a risk factor for re-
dislocation, given the double dislocation recurrence
rate. Virk et al. [33] reported a slightly greater re-dis-
location rate of 16%, however, they explained that all
patients experienced additional trauma. The percentage
of complications in our study was in line with the afore-
mentioned studies by different authors; correct deter-
mination of indications for operative treatment of pa-
tients suffering from anterior shoulder instability is
highly important to achieve satisfactory clinical results.

The limitations of this study include a small sample
size, inability to reach patients to perform a follow-up
examination, short follow-up period, as well as the
subjectivity of patients when filling the questionnaire.

During the last two decades, there has been a
tendency towards a reduced use of open surgical pro-
cedure in treating anterior shoulder instability in favor
of arthroscopic and bone grafting procedures. In 2016,
Virk et al. [33] found that in case of open surgical pro-
cedure, complications tend to occur later (34.2 months)
than in case of arthroscopic procedure (12.6 months),
which leads to the conclusion that open surgical pro-
cedure is more suitable for high-risk patients. In 2020,
Reider [34] pointed out that more and more orthoped-
ic surgeons use the open surgical anterior soft-tissue
stabilization procedure as an alternative to the arthro-
scopic procedure when treating high-risk patients.

The treatment of the anterior soft-tissue shoulder
instability is a current topic of discussion amongst or-
thopedic surgeons at various conferences and a subject
of numerous studies. Our opinion is that additional
research is needed, as well as comparison between
open surgical and arthroscopic techniques in order to
reach a clear consensus regarding the indications for
the type of operative treatment in high-risk patients.

Conclusion

Shoulder instability most commonly occurs in men
between 20 and 29 years of age and athletes who play
contact and overhead sports are at higher risk. Follow-
ing surgical treatment, 80% of patients have no limita-
tions in daily activities, while 77.1% of athletes resume
sports activities.

Open surgical treatment of the anterior shoulder
joint instability using a minimally invasive anterior ap-
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proach is a reliable, time-tested procedure which leads
to favorable clinical results in high-risk young contact
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and overhead athletes with proper, timely diagnosis,
and surgical care.
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Summary

Introduction. Cannabis use in adolescence has a major impact on
the individual, family and community, whereas the effects are
cumulative and contribute to social, physical and mental problems.
Socializing with peers who use psychoactive substances can sig-
nificantly increase the likelihood of adolescent cannabis use. The
aim of this study was to determine the prevalence of cannabis use
among adolescents in Novi Sad, as well as the differences in
prevalence depending on the risky behavior of their friends de-
pending on the relationships between them. M aterial and Meth-
ods. The research was conducted as a cross-sectional study in 2017
and included 1,067 first-grade students from 19 high schools in
Novi Sad. The research instrument was a questionnaire of the
European School Survey Project on Alcohol and Other Drugs.
Results. The prevalence of marijuana abuse in Novi Sad was 12%
and it was twice higher among students from the city (13.1%) or
suburban areas (13.6%) than in students from villages (5.8%) (p <
0.05). Marijuana use was significantly more prevalent among stu-
dents whose most/all friends smoked (23.1%) than among those
whose friends did not smoke (10.1%) or only a few smoked (5.5%)
(p <0.001). Respondents whose friends use alcohol were signifi-
cantly more likely to use marijuana (15.2%) than those who have
only a few such friends (6.4%) or none (10.5%) (p < 0.001). More
than half of students whose friends use marijuana have tried it
(54%), while among those who do not have such friends, only 3%
have used marijuana (p < 0.001). Conclusion. The prevalence of
marijuana use in adolescents in Novi Sad is high. Peer risk behav-
iors influence adolescent cannabis use.

Key words: Marijuana Use; Peer Group; Adolescent; Risk Fac-
tors; Health Risk Behaviors; Students

I ntroduction

Adolescence is the period from 10 to 19 years
and it is the transitional stage from childhood to
adulthood [1]. It is the phase of life when foundations
and patterns of healthy behavior of the future adult
person are established [2]. Many risky behaviors
begin precisely during this period and are major
challenges for public health [3]. Abuse of psychoac-
tive substances among adolescents is a significant
public health problem in many countries [4, 5]. The
most commonly used illegal drug around the world
is marijuana, i.e. cannabis [6, 7]. According to the

Sazetak

Uvod. Upotreba marihuane u periodu adolescencije ima veliki
uticaj na pojedinca, porodicu i zajednicu, a efekti su kumulativni
i doprinose socijalnim, fizi¢kim i mentalnim problemima. Druzenje
sa vr$njacima koji koriste psihoaktivne supstancije moze znacajno
da poveca verovatnocu upotrebe marihuane kod adolescenata. Cilj
rada bio je utvrdivanje prevalencije upotrebe marihuane kod ado-
lescenata u Novom Sadu, kao i razlika u prevalencijama u zavis-
nosti od rizi¢nih ponasanja njihovih prijatelja i u zavisnosti od
odnosa sa prijateljima. Materijal i metode. Istrazivanje je
sprovedeno kao studija preseka 2017. godine i obuhvatilo je 1.067
ucenika prvih razreda iz 19 srednjih $kola u Novom Sadu. Instru-
ment istrazivanja je bio upitnik Evropske Skolske ankete o
zloupotrebi alkohola i drugih droga. Rezultati. Prevalencija
zloupotrebe marihuane u Novom Sadu bila je 12% i dvostruko je
veca kod ucenika iz grada (13,1%) ili prigradskog naselja (13,6%)
u odnosu na ispitanike sa sela (5,8%) (p < 0,05). Upotreba mari-
huane je bila znacajno zastupljenija medu ucenicima ¢iji prijatelji,
vecina/svi, puse (23,1%) nego kod onih ¢iji prijatelji ne puse (10,1%)
ili samo nekoliko njih (5,5%) (p < 0,001). Ispitanici Ciji prijatelji
koriste alkohol su znacajno ¢esée koristili marihuanu (15,2%) od
onih ispitanika koji imaju samo nekoliko takvih prijatelja (6,4%)
ili ih nemaju (10,5%) (p < 0,001). ViSe od polovine ucenika, ¢iji svi
ili ve¢ina prijatelja koriste marihuanu, probalo je marihuanu,
(54%), dok medu onima koji nemaju takve prijatelje samo 3% ko-
ristilo je marihuanu (p < 0,001). Zakljué¢ak. Prevalencija upotrebe
marihuane kod adolescenata u Novom Sadu je visoka. Rizi¢na
ponasanja vr$njaka uti¢u na upotrebu marihuane kod adolescenata.
Kljuéne reéi: zloupotreba marihuane; vr$njacke grupe; adoles-
centi; faktori rizika; ponasanje rizi¢no po zdravlje; studenti

data of the European School Survey Project on Al-
cohol and Other Drugs (ESPAD) conducted in 35
European countries, every third sixteen-year-old
used marijuana at least once in their lives (16%) [6].
According to the data of the European Monitoring
Center for Drugs and Drug Addiction, cannabis, as
the most commonly abused illegal drug among
young people in Europe, was used by 9.8 million
young people between the ages of 8 and 24 in 2017
[15]. According to data from the ESPAD project in
Serbia conducted in 2011, 4% of girls and 9% of
young men have tried marijuana at least once in their
lives. The fact that 24% of adolescent girls and 27%
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of adolescent boys believe that marijuana is easily
accessible to them is worrying [7]. In Novi Sad,
every tenth young man (10.0%) and every sixteenth
girl (6.4%) (sixteen-year-olds) have tried marijuana
at least once in their lives. About 1% of high school
first graders have used marijuana more than 40
times in their lifetime [9]. Research shows that alco-
hol and marijuana abuse often occur together. The
reasons for this are the cumulative or complemen-
tary effects of these two substances, their availabil-
ity, price and social desirability [10, 11].

Factors that affect the health of adolescents act
at different levels: individual (gender, age, knowl-
edge and skills), family, community, cultural stand-
ards, and mass media [12]. Adolescent behavior is
influenced by many different factors and according
to the social learning theory adolescents learn be-
haviors by observing and imitating the behavior of
family members, leaders and others [13]. In addition
to the family, the most common sources of social
influence are peers and that was confirmed by sev-
eral studies [14—16]. Ferguson et al. reported that
the peer influence on the use of psychoactive sub-
stances is greater than the influence of the family,
the environment and the media [15], which is also
confirmed by other authors [9, 17]. Especially im-
portant is the influence of peers who use different
psychoactive substances (such as alcohol and mar-
juana). Socializing with such peers significantly
increases the likelihood of using marijuana [14, 15].
It is assumed that peers who use psychoactive sub-
stances share information, attitudes, values, and
norms regarding drug abuse and thus create a social
context for substance abuse [18]. However, it is not
entirely clear whether peer behaviors increase an
adolescent’s risk of engaging in problem behaviors
(socialization effect) or whether a predisposition to
problematic behavior simply increases the risk of
associating with problematic peer groups (selection
effect) [14]. Adolescents are more likely to engage
in a risky behavior in a group than alone. Some
adolescents, due to a limited degree of self-confi-
dence, are not able to act independently of the influ-
ence of peers, and in order to raise their social sta-
tus, they use marijuana [3, 19]. Adolescents are
more likely to try marijuana if they are offered by
close friends they trust [19]. The peer influence is
particularly significant because in the adolescent
period chi?’dren spend more and more time with
their peers and less time with their parents [20].

The aim of this paper was to determine the prev-
alence of marijuana use among adolescents in Novi
Sad, to assess the differences in the prevalence of
marijuana use by adolescents in Novi Sad associated
with risky behavior of their friends, and to assess the
differences in the prevalence of marijuana use among
adolescents in Novi Sad associated with risky behav-
ior of their friends and their relationships.
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Material and Methods

The research is part of the project of the Institute
of Public Health of Vojvodina and the City Admin-
istration for Health of the City of Novi Sad. The re-
search was conducted as a cross-sectional study in
the period from December 1 to December 26, 2017
using the methodology of the ESPAD. The target
population included high school first-grade students
from 19 high schools in the territory of the munici-
pality of Novi Sad: Jovan Jovanovi¢ Zmaj Grammar
School, Svetozar Markovi¢ Grammar School, Laza
Kosti¢ Grammar School, Isidora Sekuli¢ Grammar
School, Medical High School “April 77, Bogdan
Suput High School of Design, Mihajlo Pupin School
of Electrical Engineering, Pinki Trarfic High School,
High School of Mechanical Engineering, Mileva
Mari¢ Einstein Technical School, Pavle Savi¢ Tech-
nical School, High School of Agriculture, Isidor Baji¢
High School of Music, High Ballet School, Karlovci
Grammar School, E-Grammar School, Sveti Arhan-
gd Medical High School, and Clerical High School
of Saint Arsenije Sremac.

The research included students who were in class
on the day of the survey, while students who were not
in class and those who dropped out of school, were not
included in the study. The research instrument was
the questionnaire of the ESPAD. The survey was con-
ducted by trained interviewers from the Institute of
Public Health of Vojvodina and students of the Fac-
ulty of Medicine in Novi Sad. Students were surveyed
in classrooms during one school lesson (45 minutes),
without the presence of teachers. The students filled
out self-completion questionnaires. Before starting to
fill in the questionnaire, all the participants were in-
formed that filling in the questionnaire was anony-
mous and voluntary. Students who decided to partici-
pate in the research signed an informed consent to
participate in the research. In order to ensure anonym-
ity, these informed consents were submitted sepa-
rately from the completed questionnaires. The survey
included 1,236 first-grade students (550 boys and 637
girls) from 65 classes. Since the target group included
students born in 2002, 1,067 students (95% of respond-
ents) born in 2002 were included in the final analysis.
A total of 146 questionnaires filled in by students born
in 2000 were excluded from the statistical analysis, as
well as 23 questionnaires where data on gender and
date of birth were missing. The study was approved
by the Ethics Committee of the Institute of Public
Health of Vojvodina.

Data on the prevalence of marijuana use were ob-
tained based on the question “How many times have
you used marijuana (weed, joint) or hashish (cannabis)
in your lifetime?”. For the purposes of analysis, the
responses were grouped into two categories: students
who never used marijuana in their lifetime and those
who used marijuana at least once in their lifetime.
Data on peer risky behaviors were obtained based on
questions about the number of friends who smoke
cigarettes, drink alcoholic beverages, get drunk,
smoke marijuana, use tranquilizers, ecstasy, or inha-
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lants. Relationships with friends were assessed based
on answers to questions about how often they receive
emotional support and attention from their best friend,
as well as based on questions about how satisfied they
arewith their relationships with friends. The Statisti-
cal Package for Social Sciences version 11.0, was used
for statistical data processing. Descriptive statistics
methods were used to describe the target population.
The ¥ test was used to determine the differences in
the prevalence of marijuana use between individual
groups of respondents. Values of p < 0.05 were con-
sidered gtatigtically significant.

Results

The research included 1,067 first-grade students
from 19 high schools, with slightly more girls (55%)
than boys (45%). More than half of the respondents
completed the elementary school eighth grade with
excellent results (59.7%). Other data on the charac-
teristics of the respondents are shownin Table 1.

The prevalence of marijuana use during life was
slightly higher among young men (13%) compared to
girls (11%), however, this difference was not statisti-
cally significant (x> = 0.997; p = 0.318). According to
the place of residence, the prevalence of marijuana use
was twice as high among students living in the city
(13.1%) or suburban settlements (13.6%) compared to
respondents from rural areas (5.8%) (y*> = 8.275; p =
0.016). The prevalence of marijuana use was signifi-
cantly higher among students who had good or poor
grades at the end of the eighth grade (26.6%) compared
to those who had very good (10.6%) or excellent grades
(9.3%) (> = 17.776; p < 0.001) (Table 2).

Every fourth student stated that most or all of their
friends smoked cigarettes (26.3%), 57.8% had several
friends who smoked, and 15.9% of students did not
have any such friends. Marijuana use was signifi-
cantly more prevalent among students who stated that

most of their friends smoked (23.1%) than among
those who had fewer friends who smoked (%> = 57.519;
p <0.001). Almost half of the respondents answered
that most or all of their friends drank alcoholic bever-
ages (46.9%), 42.6% that they have only a few such
friends and 10.6% of students did not have a single
friend who drank alcoholic beverages. Students whose
most or all friends drank alcohol, used marijuana at
least once in their lives (15.2%) compared to those
who have few or no such friends (y* = 17.825; p <
0.001). About a quarter of students stated that most or
all of their friends get drunk (23.2%), 52.7% estimat-
ed that they have only a few such friends and 24.1%
had none such friends. Almost every fourth respond-
ent (22.6%) whose all or most friends get drunk tried
marijuana, while significantly fewer respondents
without (6.7%) or a few (7.8%) friends who get drunk
tried marijuana (y* = 41.871; p < 0.001) (Table 3).
Every third student stated that they had several
friends who used marijuana (34.6%), and 5.3% of stu-
dents answered that all or most of their friends used
this psychoactive substance. More than half of the
students whose all or most friends used marijuana
tried marijuana (54%). Among students whose friends
did not use marijuana, only 3% tried this drug (3> =
154.167, p < 0.001) (Table 4). The largest percentage
of students have no friends who used tranquilizers
without a doctor’s prescription (80.7%), 15.2% have a
few such friends, and 1.7% have most/all such friends.
As many as 73.3% of students whose most friends
used sedatives tried marijuana, significantly more
compared to students whose few friends (25%) or none
of their friends (7.2%) used sedatives (> = 102.565; p
< 0.001). Every sixth student has several friends who
used ecstasy (16.4%), 2.9% stated that most or all of
their friends used ecstasy, and 80.7% said that they did
not have any such friends. The prevalence of mari-
juana abuse is significantly higher among students
whose most/all (63%) or few (28%) friends take ec-

Table 1. Demographic and socio-economic characteristics of respondents
Tabela 1. Demografske i socio-ekonomske karakteristike ispitanika

Characteristics of the respondents Number of students (¢0)  Percentage (%)
Karakternstike ispitanika Broj ucenika (n) Procenat (%)
Gender/Pol

Male/Muski 480 45.0
Female/Zenski 587 55.0
Place of living/Mesto stanovanja

City/Grad 637 59.9
Suburb/Prigradsko naselje 236 22.2
Rural areas/Selo 191 18.0

Material status of the family in relation to others/Materijalno stanje porodice u odnosu na druge

Better/Bolje 346 344
The same/Isto 514 511
Worse/Losije 145 14.4
Student success at the end of the 8th grade/Uspeh na kraju 8. razreda

Excellent/Odlican 602 59.7
Very good/Vrlo dobar 340 337
Good or insufficient/Dobar ili dovoljan 66 6.5
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Table 2. Prevalence of marijuana use among adolescents in Novi Sad in 2017 according to demographic and socio-

economic characteristics

Tabela 2. Prevalencija upotrebe marihuane kod adolescenata u Novom Sadu u 2017. godini, prema demografskim

i socio-ekonomskim karakteristikama

Lifetime use of marijuana
Upotreba marihuane tokom Zivota

Never/Nikad At least once/Bar jednom plp

n/br. % n/br. %
Gender/Pol
Male/Muski 416 870 62 13.0 770.997;
Female/Zenski 519 89.0 64 11.0 p=0.318
Place of living/Mesto stanovanja
City/Grad 550 86.9 83 13.1 .
Suburb/Prigradsko naselje 204 86.4 32 13.6 y—:/?)Z(l)?é,
The countryside/Selo 179 94.2 11 s8 P
Student success at the end of the 8rd grade/Uspeh na kraju 8. razreda
Excellent/Odlican 544 90.7 56 9.3
Very good/ Vo dobar 304 894 36 106 XM
Good or insufficient/Dobar ili dovoljan 47 734 17 26.6 P
Material status of the family in relation to others/Materijalno stanje porodipe u odnosu na druge
Better/Bolje 307 89.2 37 10.8 5 .
Same/lsto 457 889 57 e X el
Worse/Losije 125 88.0 17 12.0 '

stasy compared to students whose friends did not use
this illegal drug (5.7%) (y* = 147.443; p < 0.001). The
largest percentage of adolescents do not have a single
friend who used inhalants (89.9%), 8.3% have several
such friends and 1.8% had most or all such friends.
Among the respondents whose all friends used inha-
lants, 82.4% tried marijuana, while significantly lower
percentages of marijuana abuse were recorded among
respondents whose few (19.3%) or no friends (8.8%)
used inhalants (¥ = 99.409; p < 0.001) (Table 4).

When asked about receiving emotional support
from their best friend, about 80% of students esti-
mated that they received it almost always and often
(78.9%), and every fifth person said that they rarely
or never received it (21.1%). Among students who
rarely received support from their best friend, 15.9%
of them tried marijuana at least once in their lives,
which issignificantly more compared to respondents
who often received support from their best friend
(9.6%). (> = 6.929; p = 0.008). Every fifth adolescent

Table 3. Prevalence of marijuana use among adolescents in Novi Sad in 2017 in regard to the smoking habits and

alcohol consumption of their friends

Tabela 3. Prevalencija upotrebe marihuane kod adolescenata u Novom Sadu u 2017. godini u zavisnosti od navike

pusenja i konzumacije alkohola njihovih prijatelja

Lifetime use of marijuana
Upotreba marihuane tokom Zivota

Never/Nikad At least once/Bar jednom plp

n/br. % n/br. %
Friends smoke cigarettes/Prijatelji puse cigarete
None/Nijedan 143 89.9 16 10.1 - )
A few/Nekoliko 548 94.5 32 5.5 xp;g-ob'(}f ;
Most or all/Vecina ili svi 200 76.9 60 23.1 )
Friends drink alcoholic beverages/Prijatelji piju alkoholna pica
None/Nijedan 94 895 11 10.5 . )
A few/Nekoliko 398 936 27 6.4 ngggf’
Most or all/Vecina ili svi 397 84.8 71 15.2
Friends get drunk/Prijatelji se opijaju
None/Nijedan 224 933 16 6.7 241 871:
A few/Nekoliko 484 922 41 7.8 XpO.OOI ’
Most or all/Vecina ili svi 178 774 52 22.6
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Table 4. Prevalence of marijuana use among adolescents in Novi Sad in 2017 in regard to the use of illegal drugs

by their friends

Tabela 4. Prevalencija upotrebe marihuane kod adolescenata u Novom Sadu u 2017. godini u zavisnosti od upotrebe

ilegalnih droga njihovih prijatelja

Lifetime use of marijuana
Upotreba marihuane tokom Zivota

Never/Nikad At least once/Bar jednom plp

n/br. % n/br. %
Friends smoke marijuana/Prijatelji puse marihuanu
None/Nijedan 583 970 18 3.0
A few/Nekoliko 283818 63 182 XML
Most or all/Veina ili svi 23 460 27 540 P
Friends use sedatives/Prijatelji koriste sedative
None/Nijedan 770  92.8 60 7.2 _
A few/Nekoliko 114750 38 25.0 nggzo.g?s,
Most or all/Veéina ili svi 4 267 11 73.3
Friends use ecstasy/Prijatelji uzimaju ekstazi
None/Nijedan 762 94.3 46 5.7 —
A few/Nekoliko 118  72.0 46 28.0 147.443;
Most or all/Vecina ili svi 10 370 17 630  pcO.OO
Friends use inhalants/Prijatelji koriste inhalanse
None/Nijedan 820 91.2 79 8.8 )
A few/Nekoliko 67807 16 193 20oor
Most or all/Vecina ili svi 3 17.6 14 82.4

answered that they only sometimes or never received
attention from their best friend (21.2%), and 78.7%
believed that they received it almost always or often.
Among respondents who believed that their best
friends almost always or often cared for them, there
was a significantly lower prevalence of marijuana
use (9.5%) compared to those who believed that their
best friends sometimes or never cared for them
(16.3% ) (> =8.107, p=0.004) (Table5). The mgor-
ity of students were satisfied or very satisfied with
the relationships with their friends (92.5%). No sig-
nificant differences were found in the use of mari-

juana among students who were satisfied and those
who were not satisfied with the relationships with
their friends (2 = 1.175; p = 0.27) (Table 5).

Discussion

The research was conducted among high school
students from Novi Sad using the ESPAD method.
The aim of the study was to assess the prevalence of
marijuana use among adolescents and differences in
prevalence of risky behavior of their friends and rela-
tionships with them. Every eighth high school first-

Table 5. Prevalence of marijuana use among adolescents in Novi Sad in 2017 in regard to the relationship with friends
Tabela 5. Prevalencija upotrebe marihuane kod adolescenata u Novom Sadu v 2017. godini u zavisnosti od odnosa sa prijateljima

Lifetime use of marijuana
Upotreba marihuane tokom Zivota

Never/Nikad At least once/Bar jednom plp

n/br. % n/br. %
Emotional support from the best friend/Emocionalna podrska od najboljeg prijatelja
Almost always or often/Skoro uvek ili cesto 727 904 77 9.6 1?=6.929;
Sometimes, rarely or never/Ponekad, retko ili nikada 180 84.1 34 159 p=0.008
Attention from the best friend/Briga od strane najboljeg prijatelja
Almost always or often/Skoro uvek ili cesto 727  90.5 76 9.5 v*=8.107;
Sometimes, rarely or never/Ponekad, retko ili nikada 180 837 35 16.3 p=0.004
Satisfaction with relationships with friends/Zadovoljstvo odnosima sa prijateljima
Satisfied/Zadovoljni 830 89.5 97 10.5
Dissatisfied, neither satisfied nor dissatisfied or thereis no X 1175
such person/Nezadovoljni/ni zadovoljni ni nezadovoljni ili 65 655 11 14.5 p=0.278

nema takvu osobu
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grader in Novi Sad used marijuana at least once in their
lives. Compared to study conducted in 2012 in Novi
Sad, an increase in prevalence was recorded from 8%
to 12% [9]. Compared to adolescents in Europe, where
the prevalence of cannabis use is 16%, the prevalence
of drug abuse is lower among high school students of
Novi Sad. The prevalence in Novi Sad is three times
lower compared to the Czech Republic, which has the
highest prevalence of marijuana use (37%) out of all
the countries included in the ESPAD survey. Countries
where the prevalence is similar to that in Novi Sad are
Denmark (12%), Georgia (11.0%), Hungary (13%) and
Malta (13%) [6]. Lifetime prevalence of marijuana
abuse is higher among young men (13%) than among
girls (11%), but not significantly. In both sexes, among
Novi Sad students, there was an increase in the abuse
of cannabis compared to 2012, especially among girls,
whose prevalence increased from 6.4% to 11% [9]. In
most European countries, the prevalence is also higher
in boys compared to girls [6, 7]. Twice as many stu-
dents from the city and suburbs used marijuana com-
pared to students living in the rural areas, which is in
line with research conducted in Serbia in 2008, accord-
ing to which young people from urban areas regularly
use illegal drugs more often than adolescents from
smaller cities and rural areas [21]. This research showed
that the prevalence of marijuana use was significantly
higher among students who had good or poor results
(failed, repeated the grade) at the end of the elemen-
tary school eighth grade, compared to students who
had very good or excellent results. Multiple studies
have shown that early marijuana use is associated with
poor school performance [22, 23]. The link between
early marijuana use and education is hypothesized to
be due to the social context in which cannabis is used.
Early cannabis use appears to be associated with the
adoption of anti-conventional lifestyle characterized
by belonging to delinquent and substance-using peers,
even dropping out of school [23, 24]. In addition, the
research shows that the use of marijuana leads to a
decline in mental functions [25], but also those adoles-
cents who start using marijuana have a lower 1Q com-
pared to their peers who do not use it [26]. Adolescents’
behavior is greatly influenced by the behavior of their
peers [20] and even at this age it is stronger than the
influence of the family [15, 17]. The influence of peers
on the use of marijuana is strongest in the adolescent
period, and then sgnificantly decreases in the mid-
twenties [14]. A group of authors from New Zealand
found that peer influence on marijuana use was sig-
nificantly greater in 14- to 15-year-olds than in 20- to
21-year-olds [27]. The prevalence of marijuana use
among adolescents in Novi Sad is significantly higher
among students whose most (or all) friends smoke
cigarettes, consume alcohol, or use marijuana. The fact
that more than half of the students whose friends smoke
marijuana also use it, while on the other hand, only 3%
of respondents who do not have friends who use mar-
juana have used it. Other studies also confirm that
adolescents who have friends who consume psychoac-
tive substances use marijuana in a higher percentage
than adolescents whose peers do not approve of this
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behavior [28]. Peer approval or use of marijuana can
be a strong motivator for an adolescent to also try
marijuana [29]. It is also possible that adolescents who
use psychoactive substances find friends who have
similar behavior patterns, as stated by authors from
Canada [30]. It is considered that the use of psychoac-
tive substances has a significant social role. If adoles-
cents start using cigarettes, alcohol or marijuana, new
social opportunities open up for them, such as new
friendships and situations where the use of psychoac-
tive substances dominates. Not only do friends influ-
ence marijuana use, by creating situations in which
marijuana is used, but also the use of psychoactive
substances can be the entry ticket to new friendships
[30]. Adolescents in Novi Sad who felt they had less
support and attention from their best friends used
marijuana more often. The influence of an adolescent’s
best friend stands out as the strongest form of peer
influence on marijuana use. His influence is stronger
than the influence of parents and other peers [31]. On
the other hand, according to research from California
on the effects of socialization on the use of marijuana,
the stronger influence of peers is felt among adoles-
cents whose relationship is reciprocal (friends mutu-
ally influence each other), because it is precisely such
a relationship that allows a young person to try this
drug, following the example of a peer [19]. Negative
experiences in peer rdationships increase the risk of
marijuana use, and in this context marijuana use is seen
as an attempt to reduce the impact of these negative
experiences [32]. Although this research provided in-
sight into the prevalence of marijuana use and the exist-
ence of an association between adolescent marijuana
use and risky peer behaviors, it also has its limitations.
One of the main limitations of the study is that it is a
cross-sectional study that does not allow establishing
cause-and-effect relationships. Despite this shortcom-
ing, significant data were obtained on marijuana use
patterns that can be used for designing preventive pro-
grams aimed at preventing adolescent marijuana use.

Conclusion

The prevalence of marijuana use among adoles-
cents in Novi Sad is high and amounts to 12%. In
regard to the place of residence, the prevalence of
marijuana abuse is twice as high among students who
live in the city or suburbs compared to respondents
from the rural areas. The prevalence of marijuana use
is significantly higher among students who had good
or poor results at the end of the elementary school
eighth grade compared to those who had very good
or excellent results. Peers have a significant influence
on adolescent marijuana use. The prevalence of mar-
ijjuana use among adolescents in Novi Sad is signifi-
cantly higher among students whose friends smoke
cigarettes, drink alcoholic beverages, and get drunk,
smoke marijuana, use tranquilizers, ecstasy or inha-
lants. The prevalence is also higher among students
who feel that they do not receive enough support and
attention from their best friend.
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Summary

Introduction. Upper extremity venous aneurysms and aneurysms
of the neck are rare, unlike the lower extremity venous aneurysms.
Only a few cases of upper extremity venous aneurysms have been
described in the literature. The aim of the study was to find the best
way to treat upper extremity venous aneurysms and the aneurysms
of the neck region. Case Report. A 40-year-old female patient re-
ported to the Emergency Center due to the swelling in the supracla-
vicular region. Color Doppler ultrasonography was performed and
a saccular subclavian aneurysm was found, at the junction with the
internal jugular vein, with signs of rupture presenting with locore-
gional hematoma spillage measuring 19 x 13 mm. Complete labora-
tory tests were performed, followed by computed tomography phle-
bography, where a partially thrombosed aneurysm was described
in the angle between the internal jugular vein and subclavian vein,
with a maximum diameter of 25 mm. The patient was hospitalized
and treated conservatively. Six days after the onset of symptoms,
magnetic resonance phlebography was performed, which did not
show the previously described aneurysm of the left venous angle.
Three monthsafter the onset of symptoms, acontrol magnetic reso-
nance phlebography was performed, which showed an aneurysm in
the region of the junction of the left internal jugular vein and sub-
clavian vein again, with a maximum diameter of 20 x 13 mm. Con-
clusion. Clinical examination and color Doppler ultrasound should
certainly be the first-line of diagnosis, while magnetic resonance
phlebography and computed tomography phlebography are the gold
standard for aneurysm monitoring. Asymptomatic aneurysms and
aneurysms with mild symptoms are best treated conservatively.
Key words: Aneurysm; Subclavian Vein; Phlebography; Tomogra-
phy, X-Ray Computed; Magnetic Resonance Imaging; Signs and
Symptoms; Diagnosis; Rupture

I ntroduction

Upper extremity venous aneurysms and aneu-
rysms of the neck region are rare, unlike the lower
extremity venous aneurysms [1]. Only a few cases
of venous aneurysms of the upper extremities are
described in the literature [2—4]. Contrary to lower

SazZetak

Uvod. Aneurizme vena gornjih ekstremiteta i regije vrata su
retkost za razliku od aneurizmi vena donjih ekstremiteta. Samo
nekoliko slucajeva aneurizmi vena gornjih ekstremiteta je opi-
sano u literaturi. Cilj rada bilo je nalazenje nacina leCenja ven-
skih aneurizmi gonjih ekstremiteta i regije vrata. Prikaz slu-
¢aja. Pacijentkinja stara 40 godina javila se u urgentni centar
zbog pojave otoka u supraklavikularnoj regiji. Uradena je dopler
ultrasonografija, gde je opisana sakularna aneurizma potklju¢ne
vene, neposredno pre spajanja sa unutra$njom jugularnom ve-
nom, sa znacima rupture u vidu razlivenog hematoma dimen-
zija 19 x 13 mm. Uradena su kompletna laboratorijska ispitiva-
nja, a potom i kompjuterizovana venografija gde je opisana
parcijalno trombozirana aneurizma u uglu izmedu unutrasnje
jugularne vene i potklju¢ne vene, maksimalnog dijametra 25
mm. Pacijentkinja je hospitalizovana i konzervativno le¢ena.
Sest dana od nastanka simptoma uradena je magnetno-rezo-
nantna venografija, na kojoj nije bila prisutna ranije opisana
aneurizma levog venskog ugla. Tri meseca od nastanka simp-
toma, kontrolna magnetnorezonantna flebografija je uradena,
na kojoj je ponovo opisana aneurizma u regiji spoja unutrasnje
jugularne vene i potkljuéne vene, maksimalnog dijametra 20 x
13 mm. Zakljuéak. Prva linija u dijagnostici je svakako klini¢-
ki pregled 1 Dopler ultrasonografija, dok za monitoring aneu-
rizme magnetnorezonantna venografija i venografija kompju-
terizovanom tomografijom predstavljaju zlatni standard.
Asimptomatske aneurizme i aneurizme sa blagom klinickom
slikom najbolje je konzervativno tretirati.

Kljuéne re¢i: aneurizma; potklju¢na vena; flebografija; CT;
magnetna rezonanca; znaci i simptomi; dijagnoza; ruptura

extremity venous aneurysms, they are mostly
asymptomatic and have mild complications [5].
Clinically, they are mostly painless non-pulsatile
masses in the neck region that increase with Val-
salva maneuver [1]. In addition to clinical examina-
tion, color Doppler ultrasound (CDUS), computed
tomography (CT) phlebography and magnetic reso-
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Abbreviations
CDUS - color Doppler ultrasound
LMWH - low molecular weight heparin

CcC — craniocaudal

LL — latero-lateral

CT — computed tomography
MR — magnetic resonance

nance (MR) phlebography are also used in the di-
agnosis.

The complications arerare, and only afew cas-
es with complications, including rupture or pulmo-
nary thromboembolism, have been reported in the
literature [6—8].

Currently, there is no clear algorithm for the treat-
ment of symptomatic and asymptomatic upper extrem-
ity venous aneurysms. There are only recommenda-
tions for open surgical treatment of symptomatic an-
eurysms if the conditions are met. We recently treated
a patient with a large symptomatic subclavian venous
aneurysm, which forms the basis of this report.

Case Report

A 40-year-old female patient reported to the Emer-
gency Center due to the appearance of edema in the
left supraclavicular region. The edema appeared spon-
taneously the day before, without previous trauma and
was not accompanied by other symptoms.

The patient presented with hypertension, with-
out other comorbidities. She denied previous surger-
ies and central venous cannulation, as well as trau-
ma in the left supraclavicular region.

During the examination, the patient was hemo-
dynamically stable, conscious and communicative.
Clinically, there was a soft edema in the left supra-
clavicular region, which was completely painless.
During the Valsalva maneuver, there was a slight
increase in the edema.

The CDUS was performed and a saccular subcla-
vian venous aneurysm was found at the junction with
the internal jugular vein, presenting with locore-
gional hematoma spillage measuring 19 x 13 mm
(Figurel).

Complete laboratory tests were performed, fol-
lowed by CT phlebography (Figure 2), where a par-
tially thrombosed aneurysm was described in the angle
between the internal jugular vein and subclavian vein,
with a maximum diameter of 25 mm. There was also
a hematoma in the supraclavicular and left neck region
and diffuse edema of subcutaneous adipose tissue. The
neck structures were shifted to the right by about 3
mm, and the lumen of the trachea was normal.

The patient was hospitalized at the Vascular and
Endovascular Surgery Clinic. Since the patient had
no subjective problems other than edema, she was
hemodynamically stable, and the laboratory find-
ings were within reference limits, conservative
treatment was initiated. The patient was prescribed
anticoagulant therapy, prophylactic doses of low
molecular weight heparin (LMWH), as well as an-
algesics, gastroprotective agents and infusion solu-

Figure 1. CDUS on the first day of the onset of symp-
toms — left subclavian venous aneurysm with hematoma
Slika 1. Dopler ultrasonografija prvog dana od nas-
tanka simptoma — aneurizma leve potkljucne vene sa
hematomom

tions. Two days later, a control CT scan was per-
formed (Figure 3) and showed a reduction of the
aneurysm to a maximum diameter of about 15mm,
with complete reduction of the thrombotic mass
with only the circulating lumen of the aneurysm.
Significant regression of the locoregional hematoma
spillage was also described, and the neck structures
were |ess shifted.

ik J ; ]

Figure 2. CT phlebography two days after the onset of
symptoms — a partially thrombosed aneurysm in the an-
gle between internal jugular vein and subclavian vein,
with a maximum diameter of 25 mm and hematoma of
the supraclavicular and left neck region with a shift of
the neck structures

Slika 2. Kompjuterizovana flebografija dva dana nakon
nastanka simptoma — parcijalna tromboza aneurizme u
uglu izmedu unutrasnje jugularne vene i potkljucne vene,
sa maksimalnim dijametrom od 25 mm i hematomom
supraklavikularno u regije vrata sa leve strane, kao i
dislokacijom struktura vrata
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Figure 3. CT phlebography two days after the onset of
symptoms - reduction of the aneurysm to a maximum diam-
eter of about 15 mm, with a complete reduction of the throm-
botic mass

Slika 3. Kompjuterizovana flebografija dva dana nakon
pocetka simptoma — smanjenje aneurizme na maksi-
malni dijametar oko 15 mm, sa kompletnom redukcijom
trombotic¢nih masa

Six days after the onset of symptoms, MR phle-
bography was performed and it did not show the
previously present aneurysm in the left venous angle

Figure4. MR phlebography six daysafter the onset of symp-
toms — without previously described aneurysm of the left
venous angle

Sika 4. Magnetno-rezonantna flebografija Sest dana nakon
pocetka simptoma — bez prethodno opisane aneurizme
levog venskog ugla
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(Figure4). The patient was hemodynamically stable
during the entire hospitalization, with clinically sig-
nificant regression of the edema in the supracla-
vicular region. The patient was discharged for fur-
ther home treatment six days after the onset of symp-
toms. After discharge, the patient was tested for
thrombophilia, and it was confirmed that she was a
heterozygous carrier of the V Leiden mutation.
Three months after the onset of symptoms, con-
trol MR phlebography was performed, which
showed an aneurysm in the region of the junction
of the left internal jugular vein and subclavian vein
again, with a maximum diameter of 20 x 13 mm,
craniocaudal (CC) x latero-lateral (LL), and a larg-
er circulating lumen compared to the first CT find-
ing (Figure5). Considering that the patient did not
have clinical symptoms at that time, and that there
was no increase in mass in the supraclavicular re-
gion during the Valsalva maneuver, the decision was
made to further continue conservative treatment.

Figure5. MR phlebography three months after the on-
set of symptoms - aneurysm in the region of the junction
of the left internal jugular vein and subclavian vein, with
a maximum diameter of 20 x 13 mm (CC x LL)

Slika 5. Magnetno-rezonantna flebografija tri meseca
nakon pocetka simptoma — aneurizma u regiji spoja leve
unutrasnje jugularne vene i potkljucne vene, sa maksimal-
nim dijametrom 20 x 13 mm (KK x LL)

Discussion

An aneurysm is a concentric or eccentric, per-
manent segmental enlargement of a blood vessel
wall, at least 1.5 times its normal diameter [9]. Ve-
nous aneurysms are rare and the first was described
in 1928 [10]. Yao et al. described three categories
of venous aneurysms: congenital, traumatic and
acquired [5]. Sometimes aneurysms occur sponta-
neously, of unclear cause, as in our case. Venous
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aneurysms in the region of the neck and upper ex-
tremities are rare, and only a few cases have been
described in the literature [6—8].

Most venous aneurysms are asymptomatic pain-
less non-pulsatile masses which increase with Val-
salva maneuver [1]. The differential diagnosis is quite
broad and includes enlargement of lymphatic nodes,
thyroid gland, cysts, lipomas, aswell as malignancies
and metastatic changes [11]. In our case, the aneu-
rysm manifested as a non-pulsatile edema in the left
supraclavicular fossa, painless on palpation.

Aneurysm in our patient was diagnosed only after
the development of one of the most serious complica-
tions, rupture. In addition to rupture, complications
include thrombosis or embolism, compression of sur-
rounding structures and venous obstruction [11].

Unfortunately, in most patients, the diagnosis is
made only after the development of some of the symp-
toms. Thereis no clear diagnostic algorithm for the
diagnosis of venous aneurysms of the upper extrem-
ity and neck region. The most common and first-line
diagnostic procedure is certainly the CDUS, while in
case of complications, additional diagnostic proce-
dures by means of CT phlebography, MR phlebogra-
phy, and even invasive angiography are recommended.

There is currently no clear treatment protocol for
venous aneurysms of the upper extremities and neck
region. According to the available literature, some
authors [3-5, 12] surgically treated aneurysms, while
in a small number of cases they were treated con-

servatively [4]. Aneurysm resection theoretically
eliminates the risk of serious complications, such as
rupture and embolization. Some authors argue that
asymptomatic aneurysms should always be oper-
ated, while other authors believe that surgery is nec-
essary only in case of serious complications and
development of symptoms. However, surgical treat-
ment of venous aneurysms of the neck and upper
extremities, due to the anatomical position, carries
an increased risk of injury to surrounding structures.
In our case, we decided for conservative treatment
due to the localization of the aneurysm, increased
risk of intraoperative injury to surrounding struc-
tures, as well as mild symptoms that resolved com-
pletely after conservative treatment. Unfortunately,
we still do not have a large series of cases to show
which type of treatment would be the most optimal.

Conclusion

Upper extremity venous aneurysms and aneu-
rysms of the neck region are rare and they are most-
ly diagnosed only after the development of compli-
cations. Clinical examination and color Doppler
ultrasound should certainly be the first-line of di-
agnosis, while magnetic resonance phlebography
and computed tomography phlebography are the
gold standard for aneurysm monitoring. Asympto-
matic aneurysms and aneurysms with mild symp-
toms are best treated conservatively.
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SPONTANEOUSPNEUMOMEDIASTINUM WITH PNEUMOTHORAX,
PNEUMORRHACHISAND PNEUMOPERITONEUM IN A CHILD —A CASE REPORT

SPONTANI PNEUMOMEDIJASTINUM S4 PNEUMOTORAKSOM,
PNEUMORAHISOM I PNEUMOPERITONEUMOM KOD DETETA — PRIKAZ SLUCAJA

Milica PLAZACIC!, Milena BJELICAY 2 and Gordana VILOTIJEVIC DAUTOVICL 2

Summary

Introduction. Pneumomediastinum is defined as the presence of
free air in the mediastinum. Primary, idiopathic, spontaneous
pneumomediastinum is very rare and it affects healthy children
with no identifiable cause. Secondary pneumomediastinum may
be caused by underlying respiratory disorders, iatrogenic causes or
trauma. The most common clinical sign of pneumomediastinum is
subcutaneous emphysema, and the most common symptoms are
acute chest pain and dyspnea. The diagnosis is confirmed by a chest
X-ray or chest computed tomography. Pneumomediastinum is
rarely associated with pneumothorax, pneumoperitoneum, and
pneumorrhachis. Case Report. In thisreport, we present a case of
a spontaneous pneumomediastinum in a child aged 2 years and 6
months. A child was admitted to our hospital due to massive sub-
cutaneous emphysema. On admission, the patient was without a
history of chest trauma or any chronic respiratory tract diseases.
He had a mild upper respiratory tract infection 6 days before admis-
sion. The diagnosis of pneumomediastinum was confirmed by chest
X-ray and computed tomography. After conservative treatment, on
the eighth day of hospitalization, there was a complete regresson
of the pneumomediastinum with normalization of the clinical and
radiological findings. Conclusion. Spontaneous pneumomediasti-
num is the most common benign condition that spontaneously re-
gresses after conservative treatment. Life-threatening complications
require surgical decompression. The use of antibiotic therapy in the
prophylaxis of mediastinitis has not been proven to be useful. Opin-
ions on the routine use of chest computed tomography in patients
with spontaneous pneumomediastinum are still not uniform.

Key words: Mediastinal Emphysema; Pneumothorax; Pneumoper-
itoneum; Pneumorrhachis; Child; Signs and Symptoms; Radiology

I ntroduction

Pneumomediastinum, defined as the presence of
free air in the mediastinum, is a rare condition in
children [1]. Primary, idiopathic, spontaneous pneu-
momediastinum occurs most often in healthy children
with no identifiable cause. On the other hand, second-
ary pneumomediastinum may be caused by disorders
of the respiratory tract (such as asthma, infections of
the respiratory tract, interstitial lung disease, foreign

Sazetak

Uvod. Pneumomedijastinum se defini$e kao prisustvo slobodnog
vazduha u medijastinumu. Primarni, idiopatski, spontani pneumo-
medijastinum se javlja jako retko kod zdrave dece, bez poznatog
uzroka. Sekundarni pneumomedijastinum moze biti uzrokovan
bolestima respiratornog trakta, jatrogenim faktorima ili traumom.
Najces¢i klinic¢ki znak pneumomedijastinuma je supkutani em-
fizem, a naj¢es¢i simptomi su akutni bol u grudima i dispnea. Di-
jagnoza se potvrduje na osnovu rendgenskog snimka grudnog kosa
ili kompjuterizovane tomografije grudnog kosa. Pneumomedijas-
tinum je retko udruzen sa pneumotoraksom, pneumoperitoneumom
i pneumorahisom. Prikaz slu¢aja. Opisan je slucaj pneumomedi-
jastinuma kod deteta uzrasta dve godine i $est meseci. Dete je prim-
ljeno u nasu bolnicu zbog masivnog supkutanog emfizema. Nije
imalo traumu grudnog koS$a niti hroni¢ne bolesti respiratornog
trakta. Dete je imalo blagu infekciju gornjih respiratornih puteva
Sest dana pre prijema u bolnicu. Dijagnoza pneumomedijastinuma
potvrdena je radiografijom i kompjuterizovanom tomografijom
grudnog kosa. Nakon primene konzervativnog tretmana osmog
dana hospitalizacije doslo je do potpune regresije pneumomedijas-
tinuma uz normalizaciju klini¢kog i radioloskog nalaza. Zakljucak.
Spontani pneumomedijastinum je najcesce benigno stanje koje
spontano regredira nakon konzervativnog tretmana. Zivotno
ugrozavajuce komplikacije zahtevaju hirurSku dekompresiju. Nije
dokazana korist od primene antibiotske terapije u profilaksi medi-
jastinitisa. Stavovi o rutinskoj primeni kompjuterizovane tom-
ografije grudnog koSa kod pacijenata sa spontanim pneumomedi-
jastinumom jo§ uvek nisu unifromni.

Kljuéne reci: pneumomedijastinum; pneumotoraks; pneumoper-
itoneum; pneumorahis; dete; znaci i simptomi; radiologija

body aspiration, etc.), iatrogenic causes (such as me-
chanical ventilation, endoscopy, intubation, central
venous access procedures, thoracostomy, and chest
or abdominal surgery) or trauma (esophageal rupture,
bronchial injury) [1-3].

Rarely, pneumomediastinum may be associated
with pneumothorax, pneumorrhachis, and pneumoper-
itoneum. Pneumothorax is defined as free air in the
pleural space and can be spontaneous or traumatic.
Pneumorrhachis is the presence of free air in the spinal
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canal and can be primary (spontaneous) or secondary.
Spontaneous pneumorrhachis is usually asympto-
matic and extra-dural, while secondary pneumorrha-
chis is most often intra-dural and symptomatic [4, 5].

The most common dinical manifestations of spon-
taneous pneumomediastinum are subcutaneous em-
physema, acute chest pain, and dyspnea [6, 7]. The
medical history, clinical findings, and radiological
imaging, chest X-ray and chest computed tomography
(CT) are sufficient to confirm the diagnosis of the
pneumomediastinum. In rare cases, such as suspected
foreign body aspiration or esophageal rupture, endo-
scopic evaluation should also be considered [6—8].

In most patients, spontaneous pneumomediasti-
num is a benign condition with a high rate of com-
plete regression after conservative treatment. Rarely,
pneumomediastinum may be a life-threatening con-
dition that requires immediate diagnosis and surgical
treatment [8, 9].

Case Report

A male child aged 2 years and 6 months presented
with nasal secretion and dry cough six days before ad-
mission to our hospital. The child had a fever for two
days. On admission, facial and neck swelling was ob-
served, without dyspnea or any other symptom. Medical
history ruled out the possibility of chest trauma. Apart
from the delay in speech development, he was a healthy
child without any respiratory diseases.

On admission, the boy was afebrile, his respiratory
rate was normal and oxygen saturation was 97% on
room air. His cheeks, neck, and upper part of the tho-
racic wall were extremely swollen, papation of these
body parts revealed crepitations. Chest auscultation was
normal, aswell asthe rest of physical findings. The neu-
rological status was also normal. The C-reactive protein
(CRP) was 9.33 mg/L, with normal blood count, normal
blood gas exchange, and regular biochemical findings.
The alpha-1 antitrypsin level was in the reference range.
Blood cultures and serological tests for viruses were
negative. A chest X-ray was done and revealed subcuta-
neous emphysema and pneumomediastinum (Figures
1and 2). Chest CT confirmed pneumomediastinum as-
sociated with massive diffuse subcutaneous emphysema
affecting the head, neck and chest walls (Figures 3, 4
and 5). There was a small amount of free air in the upper
retroperitoneum, upper anterior abdomen (pneumoper-
itoneum), and spinal canal (pneumorrhachis) (Figure 6).
A smaller partial pneumothorax in the apex of the left
lung was also confirmed (Figure4). Sgnsof interditial
emphysema have been described on both sides of the
lungs, mostly in the left apical and lingular segment (de-
scribed as the Macklin effect), without any other lung
parenchymal disorders. The dectrocardiogram and
echocardiographic findings were normal.

The boy was examined by a pulmonologist and a
pediatric thoracic surgeon. He was treated conserva-

Figure 1. Anteroposterior chest X-ray showing pneu-
momediastinum and subcutaneous emphysema

Slika 1. Rendgenografija grudnog kosa u anteroposterior-
noj projekciji: pneumomedijastinum i supkutani emfizem

tively with monitoring of his vital signs during the

Figure 2. Lateral neck X-ray shows subcutaneous emphy-
sema of the neck soft tissues. Lateral chest X-ray confirmed
pneumomediastinum and chest subcutaneous emphysema
Slika 2. Rendgenografija vrata u lateralnoj projekciji: sub-
kutani emfizem mekih tkiva vrata. Rendgenografija grudnog
kosa u lateralnoj projekciji: pneumomedijastinum i supku-
tani emfizem grudnog kosa
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Figure 3. Chest CT shows pneumomediastinum and
subcutaneous emphysema

Slika 3. Kompjuterizovana tomografija grudnog kosa:
pneumomedijastinum i supkutani emfizem

Figure4. CT of the upper part of the chest shows chest wall
emphysema and a smaller partial pneumothorax in the apex
of the left lung

Sika 4. Kompjuterizovana tomografija gornjih partija grud-
nog kosa: emfizem struktura torakalnog zida i mali parci-
Jjalni pneumotoraks u predelu apeksa levog plucnog krila

follow-up. Empirical intravenous antibiotic therapy
wasintroduced, but it was discontinued when negative
blood cultures were obtained, the child was afebrile
without any signs of infection and the CRP values
decreased. On the eighth day of hospitalization acom-
plete spontaneous regression of the subcutaneous em-
physema and pneumomediastinum was observed, with

normalization of the dinica and radiological findings.
Discussion

Spontaneous pneumomediastinum in children is a
rare and mostly benign clinical entity. It is defined as
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Figureb5. CT of the head (suprahyoid neck region) shows
subcutaneous and deep neck emphysema

Slika 5. Kompjuterizovana tomografija glave (suprahioidni
region vrata): supkutani emfizem i emfizem dubokih struk-
tura suprahioidnog regiona vrata

Figure 6. CT of the infrahyoid neck shows pneumorrhachis
Slika 6. Kompjuterizovana tomografija infrahioidnog
dela vrata: pneumorahis

the presence of freeair in the mediagtinal spaceinthe
absence of previous respiratory disease, chest trauma,
or iatrogenic causes [1-3]. Primary spontaneous pneu-
momediastinum affects healthy children. Voluntary
alterations in the breathing pattern (playing a wind
instrument, pulmonary function tests, smoking of can-
nabis) or involuntary breathing pattern alterations (in-
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tense physical activity, coughing and vomiting) are
described as possible triggers. Secondary pneumome-
diastinum develops in children with certain respira-
tory diseases, iatrogenic causes or trauma. In the case
of pneumomediastinum, it is very important to rule out
predisposing conditions that would require immediate
specific treatment [3, 6—9]. Our patient was without a
history of trauma and without any respiratory disease
at the time of admisson, so the diagnosis of primary
spontaneous pneumomediastinum was established.
Pneumomediastinum presented 6 days after a mild
acute upper respiratory tract infection.

Pneumomediastinum occurs as a result of increased
intra-alveolar pressure, which causes alveolar rupture.
The alveolar free air then enters the mediastinum
through the peribronchial and perivascular lung spaces
[9, 10]. Since there are no fascial barriers surrounding
the posterior mediastinum, mediastinal air may spread
into the spinal canal (pneumorrhachis), soft tissues (sub-
cutaneous emphysema), pericardium (pneumopericar-
dium), and peritoneum (pneumoperitoneum) [4]. The
neck and mediastinum communicate with the perito-
neal cavity and retroperitoneum through a common
visceral space that inverts the esophagus and trachea
and follows the esophagus through the diaphragmatic
hiatus. This can explain the airflow from the mediasti-
num into the peritoneum [5]. Our patient had pneumo-
mediastinum associated with a smaller partial pneu-
mothorax, pneumorrhachis and pneumoperitoneum.

Epidemiological data on pneumomediastinum in
children are not precisely determined, but it is evident
that pneumomediastinum is an extremely rare condi-
tion 1n pediatric population [3]. Theincidence of spon-
taneous pneumomediastinum in children under the age
of 18 is 1/8000 to 1/15000, with the first peak at the age
of 6 months to 4 years, and the second peak between
the age of 15 and 18 years. The incidence of neonatal
pneumomediastinum is 1.7 - 2.5/1000 [1, 11]. Our pa-
tient was 2 years and 6 months old, being classified in
the first peak age group. There is no available data in
the literature about the incidence of the association of
pneumomediastinum, pneumothorax, pneumoperito-
neum, and pneumorrhachis. To the best of our knowl-
edge, this 1s the first case report that describes this
association in children.

The clinical manifestations of pneumomediasti-
num are determined by the amount of free air in the
mediastinum and by the underlying condition. Al-
though symptoms of spontaneous pneumomediasti-
num may be mild, secondary pneumomediastinum
may be potentially lethal, depending on the underlying
disease [3]. The most common clinical presentations
include facial and neck swelling as a sign of subcuta-
neous emphysema, acute chest pain, and dyspnea. The
chest pain is usually retrosternal radiating to the back,
shoulders, and arms. It is more common in patients
with primary spontaneous pneumomediastinum than
in patients with secondary pneumomediastinum.
Other symptoms and Sgns include cough, shortness
of breath, speech difficulties, cyanosis, dysphagia, and
wheezing [9—11]. At the time of admission, our patient
had facial and neck swelling, without any other symp-

toms. Hamman’s sign is characteristic in pneumome-
diastinum with subcutaneous emphysema, but it is rare
(11.6%). It represents the crepitations detected by car-
diac auscultation [1, 8]. In our patient, palpation of the
cheeks, neck, and chest revealed crepitation, while the
auscultatory finding on the lungs was normal. Ham-
man's Sgn was not recorded.

Radiological evaluation is required to confirm the
diagnosis of pneumomediastinum. Chest X-ray is the
basic diagnostic tool, while lateral neck radiography is
more sensitive for free air detection in the soft neck
tissues [12—14]. On chest X-ray, pneumomediastinum
presents with lucent, vertical streaks or bubbles of gas
within the mediastinum, which also can extend into
the neck or chest wall. The characteristic radiological
signs are the ring sign (free air surrounds the pulmo-
nary artery), thymic sail sign (free air causes thymus
elevation), continuous diaphragm sign (the superior
surface of the diaphragm is surrounded by mediastinal
air), and double bronchial wall sign (both sides of the
bronchial wall are visible due to presence of air in the
mediastinum) [3, 10]. In our patient, the frontal and
lateral chest X-ray and lateral neck radiography con-
firmed the diagnosis of pneumomediastinum with
subcutaneous emphysema of the neck and chest walls.

There are still different attitudes towards the routine
use of chest CT in patients with pneumomediastinum.
Some recent studies support the use of the chest CT to
determine the possible underlying cause of pneumo-
mediastinum and to assess the amount of free air in the
mediastinum and surrounding spaces [10, 13, 15]. Fur-
thermore, recent data show that about 30% of children
with pneumomediastinum have a normal chest X-ray
[3]. Other studies do not recommend routine use of
additional radiological tools due to radiation exposure
[2]. In our patient, chest CT was performed due to
prominent clinical signs of subcutaneous emphysema.
The pneumomediastinum with diffuse massive subcu-
taneous emphysema on the head, neck and chest walls
was described.

In 1944, Macklin and Macklin first observed that
released air from an alveolar rupture centripetally dis-
sects through the pulmonary interstitium along the
bronchovascular sheaths. Then the released alveolar
air is directed to the pulmonary hila and into the me-
diastinum. The Macklin effect appears on chest CT
as linear collection of free air in the mediastinum
contiguous to the bronchovascular sheaths [16], as it
was the case in our patient.

Pneumomediastinum is very rarely associated with
pneumothorax, pneumorrhachis, pneumopericardium,
and pneumoperitoneum [13—15]. In our patient, a small-
er partial pneumothorax in the apex of the left lung was
detected on CT, aswdl asintertitid emphysema. Also,
a small amount of free air in the spinal canal and upper
part of the retroperitoneum was described. Pneu-
mopericardium was not apparent. Pneumomediasti-
Iﬁum was probably caused by a small partial pneumot-

orax.

Severe complications, such as respiratory distress
and cardiac disorders, are caused by airway and heart
compression by a large amount of free air in the me-
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diastinum. Massive pneumothorax or pneumoperi-
cardium are life-threatening conditions and require
surgical decompression (thoracic drainage or video-
assisted thoracoscopy). Gas embolism and laryngeal
compression are also described [13, 14, 17].

The majority of patients with primary spontaneous
pneumomediastinum should be treated conservatively
(analgesics, monitoring, bed rest, avoiding triggering
factors such as Valsalva maneuver, physical activity,
and vomiting). Complete spontaneous regression is
expected during 3 to 15 days [3, 12—15], which was the
case in our patient. Physical activity should not be
strictly limited after recovery [3]. The treatment of the
secondary pneumomediastinum is determined by the
underlying disease [12—15].

The use of antibiotics in the treatment of pneumo-
mediastinum is controversial. Although antibiotics may
be used to prevent mediastinitis and soft tissue infec-
tions of the neck, recent research has not proven the
benefit of prophylactic antibiotic use [8, 12, 13]. How-
ever, antibiotics are indicated in patients with con-
firmed infection of the respiratory tract, bronchial tree
trauma, or esophageal trauma [3]. In our patient, anti-
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biotic therapy was initiated empirically, but it was dis-
continued in the further course.

Patients with spontaneous pneumomediastinum
without severe complications have a good prognosis,
high survival rate, and minimal risk of recurrence
[11-15].

Conclusion

Spontaneous pneumomediastinum, pneumotho-
rax, pneumorrhachis, and pneumoperitoneum are
usually benign but potentially life-threatening condi-
tionsin children. In the mgjority of the patients, con-
servative treatment results in complete spontaneous
regression. Life-threatening complications require
immediate surgical decompression. Antibiotic ther-
apy in mediastinitis prophylaxis has not been proven
to be useful in recent studies. The opinions on the
routine use of chest computed tomography in patients
with spontaneous pneumomediastinum are still not
uniform. Recent studies suggest that patients without
complications of spontaneous pneumomediastinum
should not be exposed to radiation, but more evidence
is needed to confirm this assumption.
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ADVANTAGES OF SPINAL ANESTHESIA IN ORTHOPEDIC SURGERY

PREDNOSTI SPINALNE ANESTEZIJE U ORTOPEDSKOJ HIRURGIJI

Milica GOJKOVIC?, Milanka TATIC?? and Sanja MARICIC PRIJIC3*

Summary

I ntroduction. Spinal anesthesiais one of the oldest and most com-
monly used regional anesthesia techniques. It is based on the injec-
tion of a local anesthetic into the subarachnoid space, during which
there is a transient interruption of impulse conduction in the spinal
nerve roots. Application of spinal anesthesia. The use of spinal
anesthesia depends on the following factors: the site of the surgical
procedure, the type and duration of the surgical procedure, the de-
gree of necessary surgical relaxation, and presence of accompanying
diseases. Local anesthetics used in spinal anesthesia. There are
two types local anesthetics used in spinal anesthesia. These are local
anesthetics of the ester and amide type. Most frequently applied
local anesthetics are those of the amide type. Or thopedic proce-
duresunder spinal anesthesia. The most common surgical proce-
dures in orthopedic surgery performed under spinal anesthesia are
hip, knee and ankle surgeries. Complicationsof spinal anesthesia.
Themost common complications of spind anesthesiaare hypoten-
sion, bradycardia, urinary retention, and postpuncture headache.
Conclusion. The advantages of spinal over general anesthesia in
orthopedic surgery include lower incidence of respiratory and myo-
cardial depression, better peripheral tissue perfusion, minimal co-
agulation system disorders and prolonged postoperative analgesia.

Key words: Anesthesia, Spinal; Anesthetics, Local; Orthopedic Pro-
cedures; Arthroscopy; Intraoperative Complications; Classification

I ntroduction

Orthopedic surgery is a great challenge for anesthe-
sologistsin the context of the patient’s general condi-
tion, type of surgical procedure, and the patient’s posi-
tion during surgery [1]. Orthopedic surgery includes
surgical procedures on the bone and joint system and
soft tissues of the extremities. Elderly people make up
the largest number of patients who need orthopedic
surgery and the majority of them have chronic dis-
eases. Regarding the accompanying diseases in the
elderly patients, when choos ng the type of anesthesia
in orthopedic surgery, anesthesiologists must take into

Sazetak

Uvod. Spinalna anestezija je jedna od najstarijih i najprimenjivih
tehnika regionalne anestezije. Zasnovana je na ubrizgavanju
lokalnog anestetika u subarahnoidalni prostor pri ¢emu dolazi
do tranzitornog prekida sprovodenja impulsa u spinalnim
nervnim korenovima. Primena spinalne anestezije zavisi od
slede¢ih faktora: mesta hiruskog zahvata, vrste i duzine tra-
janja operativnog zahvata, stepena potrebne hiruske relaksac-
ije i propratnih oboljenja bolesnika. L okalni anestetici koji se
koristeu spinalngj anesteziji. Postoje dve vrste lokalnih anestetika
koji se koriste u spinalnoj anesteziji. To su lokalni anestetici ester-
skog i amidnog tipa. Naj¢esce se primenjuju lokalni anestetici amid-
nog tipa. Operacije u ortopediji koje se izvode u spinalngj
anesteziji. Naj¢es¢i operativni zahvati u ortopedskoj hirurgiji
koji se izvode u spinalnoj anesteziji su operacije kuka, kolena i
sko¢nog zgloba. Komplikacije spinalne anestezije. Najucestalije
komplikacije spinalne anestezije su: hipotenzija, bradikardija,
retencija urina i postpunkciona glavobolja. Zaklju¢ak. Pred-
nosti spinalne nad ops$tom anestezijom u ortopedskoj hirurgiji
su: manja ucestalost respiratorne i miokardne depresije, bolja
periferna tkivna perfuzija, minimalni poremecaji koagulaci-
jskog sistema i prolongirana postoperativna analgezija.
Kljuéne reci: spinalna anestezija; lokalni anestetici; ortopedske
procedure; artroskopija; intraoperativne komplikacije; klasifikacija

account the overall patient’s condition, not only the part
that is significant for surgery. Preoperative assessment
and preparation is one of the most important stepsin
the perioperative process and optimization. Geriatric
patients who undergo orthopedic surgery are a high-
risk group of patients. As for the high-risk patients, the
following factors contribute a lot: accompanying dis-
eases, limited functional capacity, postoperative sys-
temic inflammatory response, massive blood loss, and
post-operative pain [1, 2]. Orthopedic surgeries may be
performed under general anesthesia, neuraxial block
(spinal anesthesia), peripheral or central blocks. The
choice of anesthesia depends on chronic diseases, pre-

21460 Vrbas, Dr Milana Cekica 4, E-mail: mgojkovic7@gmail.com, milanka.tatic@mf.uns.ac.rs



200 Gojkovi¢ M, et al. Advantages of Spinal Anesthesia in Orthopedic Surgery

Abbreviations
SPA — spinal anesthesia
ASA  — American Society of Anesthesiologists

vious anesthesiological complications, and potential
hemodynamic and respiratory problems [2].

Spinal anesthesia: mechanism of action
and perfor mance approaches

Spinal anesthesia (neuraxial block) is one of the oldest
and most commonly used techniques of regional anesthe-
sia. In the last decade, it became widely used due to good
intraoperative and postoperative analgesia as well as
faster postoperative recovery of patients [3]. It is based
on the injection of a local anesthetic into the subarachnoid
space, during which there is a transient interruption of
impulse conduction in the spinal nerve roots [4].

The primary dtes of action of local anestheticsare
the dorsal root ganglia, ventral of spinal nerves, auto-
nomic nerve fibers, and mixed nerve trunk [5]. Distri-
bution and effects of anesthesia are controlled in short
time intervals, from two to five minutes. The begin-
ning of the spind anesthesaisasociated with afeding
of warmth in the feet. The motor function is complete-
ly blocked at the site of greatest concentration of the
local anesthetic. The sensory blockade is usually two
to four segments higher, sympathetic blockade involves
two to four more segments in cranial position. The
most frequent approach for spinal anesthesia is medical
approach, whereas the alternative approaches are par-
amedial and Taylor’s approach [6] (Figure 1).

Types of local anesthetics

There are two types of local anesthetics that are used
in spinal anesthesia (SPA). These are local anesthetics
of the ester and amide type. The most frequently applied
local anestheticsare those of the amide type. The most
important local anesthetics for hypobaric and isobaric
SPA are: 0.5% bupivacaine, 0.5% ropivacaine - local
anesthetics that have long-term impact. The group of
mid-acting local anesthetics include: 2 - 4% mepi-
vacaine or 2% prilocaine or 2 - 5% lidocaine. Hyper-
baric SPA is based on adding glucose (5 - 10%) to the
local anesthetic by using the method of baricity in liquor
and by adjusting the position of the patient in order to
determine the level of anesthesia. In isobaric SPA, the

Figure 1. 1) Medial 2) Paramedial 3) Taylor’s approach [2]
Slikal. 1) Medijalni 2) Paramedijalni 3) Tejlorov pristup [2]

patient’s position has no significant impact onto the
anesthesia distribution. By slow injection, the local an-
esthetic remains at the site of injection, whereas by
faster injection or barbotage, a higher level of anesthe-
sia is achieved. In the United Stated and England, local
anesthetics of the ester group (0.5 - 1% tetracaine) are
most frequently used for single blockades.

Unilateral SPA is used in orthopedic surgical pro-
cedures on lower extremities, so the front and back
nerves are blocked only on the side that is being oper-
ated. Spinal nerves on the other side are not blocked.
This is especially significant for smaller blockade of
sympathetic nervous system and smaller risk from ar-
terial hypotension. Advantages of unilateral anesthesia
are hemodynamic stability, quick recovery from an-
esthesia, convenience for outpatient surgery, and better
patient compliance. Application of SPA dependsonthe
following factors: the setting of the surgical procedure,
type and duration of surgical procedure, degree of the
necessary surgical relaxation, and presence of comor-
bidities. Advantages of SPA are: lower incidence of
respiratory and myocardial depression, better periph-
eral tissue perfusion due to sympathetic block, less
intraoperative bleeding, and minimal disorders of co-
agulation system [6, 7] (Table 1).

Significance and indications for SPA in ortho-
pedic patients include:

- Patients with a full stomach

- Difficult intubation

- Medica history data of malignant hyperthermia

- Muscle diseases

- Cardiopulmonary diseases

- Metabolic diseases

- Hepatorenal diseases

- High spinal cord injury.

Positive aspects of SPA include technical simplic-
ity, quick effect, good quality, and no systemic toxic-

Table 1. Advantages and disadvantages of local anesthetics used in orthopedic surgery
Tabela 1. Prednosti i nedostaci lokalnih anestetika koji se koriste u ortopedskoj hirurgiji

Advantages/Prednosti Disadvantages/Nedostaci
. . Worse hemodynamic stability with hypotension
EEP }:21(;211'26 Brsi nfg?:zfqrarl?(r;:(o);ot;lr?sk bloka and bradycardia/Losija hemodinamicka stabil-
P g nost-nastanak hipotenzije, bradikardije
Levobupivacaine  Lower toxicity, better hemodynamic stability Slower block onset

Levobupivakain Manja toksicnost, bolja hemodinamicka stabilnost

Sporiji nastanak bloka

Faster block onset
Brzi nastanak bloka

Marcain Heavy
Marcain Heavy

Worse hemodynamic stability, hypothesion, brady-
cardia/Losija hemodinamicka stabilnost, hipotenzija,
bradikardija
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Table 2. American Society of Anesthesiologists (ASA) classification
Tabela 2. ASA klasifikacija - Klasifikacija Americkog anestezioloskog drustva

ASA | — a healthy patient without organ disease with a localized pathological process
ASA | — zdrav bolesnik bez organskog oboljenja sa lokalizovanim patoloskim procesom

ASA || —a patient with mild systemic disease without functional limitations

ASA Il — bolesnik sa blagom sistemskom bolesc¢u bez funkcionalnih ogranicenja

ASA |11 — a patient with moderate to severe systemic disease causing functional limitations

ASA || — bolesnik sa umerenom do teskom sistemskom bolescu koja dovodi do funkcionalnih ograncenja

ASA |V — a patient with severe systemic disease which is a constant threat to life making life functions difficult
ASA IV — bolesnik sa teskom sistemskom boles¢u koja ugrozava Zivot i otezava Zivotne funkcije

ASA V — a moribund patient with little possibility for survival with or without surgery
ASA 'V — moribundni bolesnik sa malom verovatnocom za prezivljavanje sa operacijom i bez nje

ity. In orthopedic surgery, SPA has a great significance
due to good postoperative analgesia, increased intes-
tinal motility, thromboembolism prophylaxis due to
sympathetic blockades and advantages for surgery in
outpatient clinics, and positive economic impact. Upon
the surgical procedure performed under SPA, the fol-
lowing data are entered in the protocol and in the
check-up list: general data on the patient, aim of the
blockade, patient’s position, applied local anesthetic,
patient’s opinion during the blockade, and complica-
tions if they occurred [7].

Orthopedic surgical proceduresunder
spinal anesthesia

Hip, knee and ankle joint surgeries are the most
frequent procedures in orthopedic surgery which are
performed under SPA.

Arthroscopic surgery of the hip, knee, shoulder,
ankle, and elbow is a procedure that is more and more
performed in outpatient clinics. The final decision on
patients that will undergo surgery at outpatient clinics
and the type of anesthesia is brought by an anesthesi-
ologist. According to the American Society of An-
esthesiologists (ASA) patients are divided into five
groups and those with comorbidities who belong to
the ASA classification [1I/IV cannot be candidates for
surgery in outpatient clinics (Table 2) [8, 9].

Arthroscopic knee surgery may be performed un-
der SPA. In order to provide good surgical conditions
and prevent postpuncture headache, it is necessary to
use thin Quincke needles or pencil point needles. The
SPA is suitable for performing ligament reconstruc-
tion surgery. Sports injuries are the most common
causes of anterior cruciate ligament injury [10, 11].

Hip arthroplasty is performed in anterior and lat-
eral position. Obese patients and patients with arthritis
are a high-risk group and they need to be in lateral
position. Patients in lateral position are inclined to ob-
tain less oxygen, which results in altered ventilation-
perfusion relation. There are controversial data regard-
Ing the origin of respiratory complications when it
comes to anesthesia type [12].

Kneearthroplasty isthe most common orthopedic
procedure in the elderly population. The SPA has an
advantage regarding the postoperative pain, respira-
tory and myocardial depression, and better peripheral

perfusion of tissues due to sympathetic block. Multi-
modal analgesia is applied in order to provide better
postoperative pain control as well as early mobiliza-
tion, but periarticular infiltration analgesia is also more
and more frequent. The SPA is especially significant
in patients with estimated difficult intubation [13].
Regarding the fact that in the scope of orthopedic
surgery most patients are elderly, ASA III/IV patients
with ischemic heart disease, with ejection fraction un-
der < 40% and lung hypotension should undergo or-
thopedic surgery under general anesthesia [14, 15].

Complications of spinal anesthesia

Beside the positive aspects of SPA, complications
that may occur are: complications during the blockades
(vasovagal syncope), complications immediately upon
injecting and during the phase of fixation of the local
anesthetic (hypotension, high and total SPA), and com-
plications in early postoperative period (urinary reten-
tion), complications in the late postoperative period
(postdural puncture headache) and neurological com-
plications [16]. Neurological complications are very
rare; if there 1s any doubt regarding the neurological
complication, it is necessary to consult the neurologist
as soon as possible. Neurological complications are
manifested as arachnoiditis, mydlitis, spinal or epi-
dural abscess, cauda equina syndrome, and anterior
spinal artery syndrome [17].

Conclusion

Spina anesthesia has awide range of applications
in orthopedic surgery. The advantages of this type of
anesthesia include excellent muscle relaxation and post-
operative analgesia, increased intestinal motility,
prophylaxis of thromboembolism, convenience in out-
patient surgery, and economic and reliable monitoring.
The decision on the choice of anesthesia is made by
anesthesiologists who take into account the patient’s
general condition based on the American Society of
Anesthesiologists classification, including the patient’s
age and previous anesthesiological complications. Be-
side the advantages, the frequency of potential compli-
cationsis aso taken into consderation, aswel asthe
absolute and relative contraindications.
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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.
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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.




