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THE EFFICACY AND TOLERABILITY OF AVARICON® HEMOR MEDICAL
PREPARATION IN THE TREATMENT OF HEMORRHOIDS COMPARED TO
PLACEBO — A PROSPECTIVE DOUBLE BLIND RANDOMIZED CLINICAL STUDY

EFIKASNOST I PODNOSLJIVOST AVARICON® HEMOR MEDICINSKOG SREDSTVA U LECENJU HE-
MOROIDNE BOLESTI U POREDENJU SA PLACEBOM — DVOSTRUKO SLEPA RANDOMIZIRANA
PROSPEKTIVNA KLINICKA STUDIJA

Natasa ZDRAVKOVIC!, Jovana BRADIC?, Jelena ZIVIC!, Berislav VEKIC? 4,
Sergey BOLEVICH? and Vladimir JAKOVLJEVICS: ¢

Summary

Introduction. Despite the high incidence of hemorrhoidal dis-
case and the widespread use of numerous topical preparations,
there is still a lack of information regarding their efficacy.
Therefore, the aim of this study was to assess the efficacy and
tolerability of a new topical medical preparation containing
sodium hyaluronate, calendula extract, hamamelis extract and
mentha piperita essential oil as major components. Material
and Methods. This prospective double-blind randomized clin-
ical study included 49 patients with a diagnosis of hemorrhoidal
disease. The patients were randomly assigned to two groups:
Avaricon® group that included patients who applied 0.20%
Avaricon® Hemor and a placebo group who applied placebo
during 2 weeks. The effects of Avaricon® Hemor on the symp-
toms of hemorrhoidal disease, its safety, tolerability as well as
compliance and adherence of study patients were analyzed.
Results. Our results showed that Avaricon® Hemor was sig-
nificantly superior to placebo in controlling most symptoms of
hemorrhoidal disease. Conclusion. The tested medical agent
showed to be effective with good tolerability and safety profile
indicating its possible use in various therapeutic protocols in
the management of hemorrhoidal disease.

Key words: Hemorrhoids; Treatment Outcome; Administration,
Topical; Hyaluronic Acid; Drug Tolerance; Patient Compliance;
Medication Adherence

Sazetak

Uvod. Uprkos velikoj ucestalosti hemoroidne bolesti i Sirokoj
upotrebi brojnih aktuelnih preparata, jo§ uvek nedostaju infor-
macije o njihovoj efikasnosti. Stoga je cilj nase studije bio da se
proceni efikasnost i podnosljivost novog medicinskog proizvoda
koji sadrzi natrijum-hijaluronat, ekstrakt nevena, ekstrakt
hamamelisa i esencijalno ulje nane kao glavne komponente. Ma-
terijal i metode. Ovo je bila dvostruko slepa randomizirana
prospektivna klinicka studija koja je obuhvatila 49 pacijenata sa
dijagnostikovanom hemoroidnom bole$¢u. Pacijenti su nasumicno
svrstani u dve grupe: Avaricon® grupa koja je ukljucivala pacijente
koji su primenjivali 0,20% Avaricon® Hemor medicinski uredaj i
placebo grupu koja je ukljucivala bolesnike koji su primenjivali
placebo dve nedelje. Zabelezeni su efekti medicinskog sredstva
Avaricon® Hemor na simptome hemoroidne bolesti, bezbednost,
podnosljivost i komplijansu i adherenciju ispitanika. Rezultati.
Nasi rezultati su pokazali da je medicinski uredaj Avaricon® He-
mor bio znacajno superiorniji od placeba u kontroli vec¢ine simpto-
ma hemoroidne bolesti. Zakljuéak. Ispitivani medicinski uredaj
je efikasan sa dobrom podnosljivoscu i bezbednosnim profilom
$to ukazuje na njegovu mogucu primenu u razli¢itim terapijskim
protokolima za lecenje hemoroidne bolesti.

Kljuéne reci: hemoroidi; ishod le¢enja; topikalna primena;
hijaluronska kiselina; tolerancija na lekove; komplijansa; ad-
herenca

Katedra za fiziologiju, 34000 Kragujevac, Svetozara Markovica 69, Prvi moskovski drzavni medicinski univerzitet I. M. Sechenov,
Odeljenje za patologiju ¢oveka, Trubetskaia 8, 2 119991, Moskva, Rusija; E-mail: drvladakgbg@yahoo.com
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Abbreviations

HA — hyaluronic acid

SH —sodium hyaluronate

CE — Calendula extract

HE — Hamamelis extract

MPO  —essential oil from Mentha piperita

VAS — visual analogue scale

MMAS - Morisky medication adherence scale

SD — standard deviation

SEM — standard error of the mean
Introduction

Hemorrhoidal disease is one of the most common
anorectal conditions which affects up to one quarter of
adults worldwide [1, 2]. It is characterized by clusters
of vascular tissues, smooth muscles and connective
tissues which occur due to abnormal dilatation of the
vascular channel and pathological changes within the
anal cushions [3, 4]. Although the etiology underlying
the development of hemorrhoids has not been com-
pletely elucidated, increased intra-abdominal pressure
during pregnancy or straining may be the cause venous
engorgement of the hemorrhoidal plexus [5, 6]. Patients
who suffer from hemorrhoids experience bleeding, fe-
cal soiling, pruritus etc., which strongly affects their
quality of 1ifg [7]. While internal hemorrﬁ'oids are often
painless, external hemorrhoids are associated with sig-
nificant pain and discomfort due to activation of peri-
anal innervations associated with thrombosis [3, 5].

Numerous surgical and nonsurgical strategies have
been proposed for the management of hemorrhoidal
disease with the aim to relieve the symptoms of hem-
orrhoids rather than to cure them [3, 4]. Additionally,
medical approach depends on the type and severity of
hemorrhoids; topical and systemic drugs can be ap-
plied in grade 1 and grade 2 hemorrhoids, while surgi-
cal procedures are required in more severe cases [4,
8]. Topical preparations involve creams, gels and sup-
positories usually containing local anesthetics, corti-
costeroids, lubricants and or anti-inflammatory agents
which provide temporary sym#)tomatic relief [1, 9—11].
Nevertheless, true benefits of these preparations are
still lacking, indicating a need to test the effectiveness
of numerous available, as well as novel formulations,
in randomized clinical trials [4, 8]. Few papers have
addressed the encouraging potentials otp hyaluronic
acid (HA) that promotes extracellular matrix remod-
elin(?‘r[l, 12]. Protective effects of topical formulations
used for hemorrhoids may be achieved by adding com-
ponents of plant origin together with HA. However,
results in this field still need to be examined [12].

Regarding all the above mentioned, the aim of our
study was to assess the efficacy and tolerability of a
new topical medical preparation containing sodium
hyaluronate (SH), calendula extract (CE), hamamelis
extract (HE) and mentha piperita essential oil (MPO)
as major ingredients.

Material and Methods
This study was designed as a randomized, double-

blind, parallel group, placebo-controlled mono-center
trial. It was conducted at the Clinic of Gastroenterol-

ogy, Clinical Center of Kragujevac, Serbia, from
January to April 2019.

The study protocol was approved by the Ethics
Committee of the Clinical Center of Kragujevac and
it was carried out according to the Declaration of Hel-
sinki, Good Clinical Practice and International Confer-
ence on Harmonization guidelines. All the participants
were informed about the research protocoIpbefore giv-
ing their written consent to participate in the study.

The study included 49 patients with a diagnosis
of hemorrhoidal disease that were randomly as-
signed to two groups:

— Avaricon group - patients (n = 19) who applied
0.20% Avaricon®™ Hemor at the affected site according
to the manufacturer’s instructions, 2 or 3 times daily
for 14 days

— Placebo group - patients (n = 30) who applied
placebo in the same manner.

— Avaricon® Hemor and placebo were applied at a
dose of 0.5 to 1 g corresponding to a quantity of 1 to 2
cm of cream [12].

The inclusion criteria were: both genders, informed
written consent from each participant, age over 18 years,
and diagnosis of grades I - [1I hemorrhoids according to
the international classification. The exclusion criteria
were: suspected hypersensitivity and/or contraindica-
tions to active components or excipients of the examined
product, breast feeding, oocyte donation or imFIantation
during the study period, patients who cannot follow the
investigation due to language comprehension problems,
speech impediment, medical intervention or state that
may interfere with the study protocol, patients who were
included in another clinical trial at least 30 days before
the beginning of the current study, patients subjected to
surgical interventions of the anal region in the last 30
days, presence of inflammatory disease or other dis-
eases of the gastrointestinal system [12]. Each participant
could leave the clinical study at any time for any reason
without consequences. All patients who met the inclu-
sion criteria were enrolled in the investigations. Partici-
pants were subjected to clinical evaluation and examina-
tion by a gastroenterologist one day before the beginning
of the study (baseline) and after completion of the 14-day
treatment (14" day) (Scheme 1).

Double blind randomized prospective clinical study
Dvostruko slepa randomizirana prospektivna klinicka studija

= =

Avaricon® group (n = 19) Placebo group (n = 30)
Avaricon® grupa (n = 19) Placebo grupa (n = 30)
A 14-day treatment with A 14-day treatment with placebo,
0.20% Avaricon® Hemor containing vaseline,
Tretman 0.2 % Avaricon® Hemor color and no active substance
medicinskim sredstvom Tretman placebom koji sadrzi vazelin,
tokom 14 dana boje, a ne sadrzi aktivau supstancu

tokom 14 dana
1. Initial visit and evaluation

2. Second visit and evaluation
(0-day) after 14 days
Inicijalna poseta i evaluacija Druga poseta i evaluacija
(nulti dan) nakon 14 dana

Scheme 1. Study flow diagram
Shema 1. Dijagram toka studije
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Assessment of the Avaricon® Hemor efficacy

In order to determine the efficiency of Avari-
con® Hemor, the following parameters were record-
ed at the beginning (baseline) and at the end of the
treatment (14" day): anal pain intensity, pain during
defecation, bleeding self-evaluation, and assessment
of the grade of hemorrhoidal disease.

Visual analog scale for the efficacy

assessment of Avaricon® Hemor

The visual analogue scales (VAS) is a numerical a
self-evaluation scale (0 — 100) where zero means ab-
sence of symptoms, and 100 mm corresponds to severe
symptoms [12]. The following parameters were as-
sessed by VAS: intensity of anal pain, intensity of anal
pain during defecation, and intensity of anal bleeding.

Assessment of the safety and tolerability

of Avaricon®™ Hemor

The safety and tolerability of the examined medical
preparation were evaluated by a physician and by self-
reporting unspecific and specific adverse effects. Tol-
erability was measured on a 4-point scale: 1 (“very
good”), 2 (“good”), 3 (“poor”) and 4 (“very poor”)
after 14" day of treatment and 7 days after treatment
cessation. Additionally, at the same time, a 3-point de-
scriptive scale: 1 g‘better”), 2 (“no change”) and 3
(“worse””) was used for global assessment of improve-
ment of the disease [12].

Compliance of the study population assessment

Direct and indirect methods were used for the
assessment of compliance after 7 and 14 days of
treatment. These procedures included self-reports
about the amount of residual test substance, direct
medical checking of the residual test substance, pa-
tients’ statements regarding the applied dose, as
well as the time and route of administration during
the study protocol [13].

Assessment of the study population adherence

Adherence was assessed via medication event
monitoring system (MEMS) and Morisky medica-
tion adherence scale (MMAS) after the treatment.
The MMAS consists of four yes/no questions ”Do
you ever forget to take your medication?”’; “Do you
take care about the time when you should take the
medication?”; “If you feel better, do you sometimes
skip taking your medication?”, and “Do you stop

Table 1. Patient baseline descriptive characteristics
Tabela 1. Deskriptivne karakteristike pacijenata

taking your medication if you feel worse?” The to-
tal score varies from 0 to 4; 0 corresponds to high
degree of adherence, 1 — 2 to moderate adherence,
and 3 — 4 to low degree of adherence [14].

Used medications

Avaricon® Hemor cream (20 g tube with applica-
tor) is a certified product of Pharmanova (Bngrade,
Serbia) pharmaceutical company that contains puri-
fied water, poloxamer 407, macrogol 400, liquid
paraffin, Caﬁ:ndula officinalis flower liquid extract,
ethanol, dexpanthenol, Hamamelis virginiana leaf
dry extract, disodium phosphate dodecahydrate,
mentha piperita essential oil, allantoin, sodium hy-
aluronate, sodium dihydrogen phosphate dihydrate,
and chlorhexidine digluconate. The placebo con-
tained Vaseline and color which made the formula-
tion indistinguishable from Avaricon® Hemor cream.

Statistical analysis was performed using Statistical
Package for the Social Sciences, 20.0 version for Win-
dows. Descriptive statistics were used to calculate
arithmetic mean with dispersion measures — standard
deviation (SD) and standard error of the mean (SEM).
Values were expressed as mean + SEM. Distribution
of data was checked by Shapiro—Wilk test and Mann—
Whitney test; Chi squared test and Pearson coefficient
were used for data analysis. Values of p < 0.05 were
considered to be statistically significant, while p <
0.01 were highly statistically significant.

Results

General characteristics of the study population

Baseline clinical and demographic characteristics
of the patients enrolled in the research are presented
in Table 1. There was no difference between groups,
except in the frequency of diagnosis (p < 0.05).

The effects of Avaricon® Hemor on the

hemorrhoid symptoms after a 14-day

treatment compared with the placebo

A significant drop in the number of patients with
anal pain was found both after the application of
Avaricon® Hemor cream and placebo &) <0.05). At
the beginning of the study and prior to treatment, the
intensity of pain was statistically significantly higher
in the Avaricon® group g)p < 0.05). However, at the
end of 14-day Avaricon® Hemor cream treatment,
there was a decrease in anal pain intensity compared

Avaricon® group Placebo group p
Avaricon® grupa Placebo grupa p

Gender/Pol
Male/Muski, n (%)
Female/Zenski, n (%)

Age (mean + SEM)/Starost (sredina £ SEM)

Diagnosis/Dijagnoza
External hemorrhoids, n (%)/Spoljasnji hemoroidi, n (%)
Internal hemorrhoids, n (%)/Unutrasnji hemoroidi, n (%)

10 (52.6) 19 (63.3)
9 (47.4) n@er 005
5232+£25 458722  >005
12 (63.16) 7 (23.33)
7 (36.84) 23(7667) 005

Duration of disease (mean = SEM)/Trajanje bolesti (sredina + SEM) 39.68 + 8.07 34.60+£6.99 >0.05
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Table 2. Assessment of disease severity and incidence of hemorrhoid symptoms
Tabela 2. Skala za procenu tezine bolesti i prisustva simptoma hemoroida

Avaricon® group/Avaricon®grupaPlacebo group/Placebo grupa

Baseline After 14 day  Baseline  After 14 day
Pocetne Nakon 14 dana  Pocetne Nakon 14 dana
vrednosti vrednosti
Anal pain/Bol analne regije, n (%) 13 (68.42) 11 (57.89)* 23 (76.66) 21 (70)*
No anal pain/Odsustvo bola analne regije, n (%) 6 (31.58) 8 (42.11)* 7 (23.33) 9 (30)*
Anal pain intensity 1-10 (mean + SEM) 4 "
Intenzitet bola analne regije 1-10 (sredina = SEM) 474+0.63 2£029% 35740297 2.57+0.23
Anal pain at defecation, n (%)
Bol analne regije tokom defekacije, n (%) 13 (68.42) 12 (63.16) 28 (93.33) 2700)
No anal pain at defecation, n (%)
Odsustvo bola analne regije tokom defekacije, n (%) 6 (31.58) 7(36.84) 2 (6.66) 3(10)
Visible anal bleeding/Vidljivo analno krvarenje, n (%) 11 (57.89) 12 (63.16) 28 (93.33) 25 (83.33)
No visible anal bleeding, n (%)
Odsustvo vidljivog analnog krvarenja, n (%) @211 7(36.84) 2(6.66) > (16.67)
Intensity of anal bleeding 1-10 (mean + SD)
Intenzitet analnog krvarenja 1-10 (sredina + SD) 3.05+0.46 163£0.19% 293015 2.13£0.17
Grade of hemorrhoids (mean + SEM) 2164068 168 £0.58% 27+0.54 2734052

Stepen hemoroida (sredina = SEM)

*Statistically significant difference at the level p < 0.05 a@M"‘ day of treatment compared to baseline; *statistically significant difference at

the level p <0.05 at the same time compared to Avaricon dgroup
* Statisticki znacajna razlika na nivou p < 0,05 nakon 14.
lika na nivou p < 0,05 u istom trenutku u poredenju sa Avaricon

to baseline values (p < 0.01) and values in the placebo
group (p < 0.05). There was no difference in distribu-
tion of patients with pain during defecation and vis-
ible bleeding after the treatment in both groups (p >
0.05). Additionally, application of Avaricon® Hemor
cream induced a signiticant decline in the mean val-
ue of bleeding intensity (p < 0.01) and grade of hem-
orrhoids (p <0.05), wﬁ,ile the placebo cream did not
affect these parameters (p > 0.05) (Table 2).

The effects of Avaricon® Hemor on the he-

morrhoid symptoms after a 14-day treatment

compared witﬁ the placebo (VAS assessment)

A significant decrease in anal pain intensity, inten-
sity of pain during defecation and intensity of bleeding
was observed after a 14-day treatment in the group
using Avaricon® (p < 0.01) in comparison to baseline
values, while there was no change in these parameters
after the placebo treatment (p > 0.05) (Table 3).

Safety and tolerability of Avaricon® Hemor during

and after treatment compared with the placebo

Regarding the assessment of safety and tolerabilit%
of applied treatment, only one patient in the Avaricon
group reported a side effect, while none of them expe-
rienced side effects in the placebo group, both meas-
ured at the end of a 14-day protoco% ancll) 7 days later.
Furthermore, in regard to the tolerability, 50% of the
subjects have answered “very good” and 50% “good”
in the Avaricon® group, while in the placebo group one
patient defined tolerability of treatment as “very good”,
16 as “good”, 7 patients as “poor”” and 1 patient as “‘ver
poor”. When assessing improvement of symptoms at-
ter the treatment, most of the patients (n = 14 after the
treatment, n = 13 seven days after treatment cessation)

ana téetmana u poredenju sa pocetnim vrednostima, #statisticki znacajna raz-
grupom

in the Avaricon® group answered “better”, while the
rest answered “no change”. Also, most of the patients
(n= 14) treated with the placebo answered “no change”,
while 7 of them reported “better’” and even 4 described
it as “worse”.

Compliance and degree of adherence of the

study population during Avaricon® Hemor tre-

atment compared with the placebo

Overall assessment of compliance, by analyzing
the usage of Avaricon® Hemor/placebo, 7 and 14
days after the beginning of treatment, indicated fa-
vorable compliance in both groups. A total of
94.74% of patients applied Avaricon® Hemor cream
anally 3 times a day and used the whole tube of the
examined cream. Also, 96.67% patients used the
placebo anally 3 times a day, while 93.34% of them
used the whole tube. Patients using Avaricon® He-
mor cream showed more adherent with significant-
ly lower number of patients who stopped treatment
when feeling either better or worse (p < 0.05).

Discussion

The main goal of all medical strategies for the
treatment of hemorrhoidal disease is reduction of
perianal pain, itching, tenesmus, and bleeding, rath-
er than improvement in anal canal [1, 15%. Literature
data suggest that agents possessinf analgesic, local
anesthetic, anti-inflammatory and venotonic prop-
erties may play a role in the management of this
common gastrointestinal disease [8, 16]. Despite the
numerous available topical formulations, there is
insufficient and poor quality evidence regarding
their efficacy, indicating the necessity for further
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Table 3. Visual analogue scale for the assessment of Avaricon® Hemor efficacy
Tabela 3. Vizuelna analogna skala za procenu efikasnosti Avaricon® Hemor medicinskog sredstva

Parameter/Parametar

Avaricon® group/Advaricon® grupa

Placebo group/Placebo grupa

Baseline

After 14 day Baseline After 14 day

Pocetne vrednosti Nakon 14 dana Pocetne vrednosti Nakon 14 dana

Anal pain intensity (mean + SEM)

Intenzitet bola analne regije 2747 +£6.27
(sredina = SEM)

Intensity of pain at defecation

(mean + SEM)/Intenzitet bola prilikom 28.89 £ 6.45
defekacije (sredina £ SEM)

Intensity of bleeding (mean = SEM) 16.95 + 3.9]

Intenzitet krvarenja (sredina + SEM)

8.63 £2.25%* 18.33 £2.54 11.53 £ 1.79
7.58 £2.03** 16.63 £2.41 10.27 + 1.44
4.26 +0.74 11.6 £ 1.9 643+ 1.14

*Statistically significant difference at the level p < 0.05 at 14™ day of treatment compared to the baseline
*Statisticki znacajna razlika na nivou p < 0,05 nakon 14.dana tretmana u poredenju sa pocetnim vrednostima

evaluation via randomized controlled trials [8].
Throughout the history, topical application of plant-
derived products such as extracts, oils etc. has been
recognized to heal hemorrhoids, while in recent
years attention has been directed to HA [1, 16].
Therefore, we aimed to reveal if Avaricon® Hemor
that contains SH, calendula flower extracts (CE),
dry hamamelis extract (HE) and essential oil from
mentha piperita (MPO) may be efficient in reducing
symptoms and improving hemorrhoidal disease.

Our results showed that a 14-day application of both
Avaricon® Hemor and the placebo per se, were efficient
in reducing anal pain, thus suggesting that use of an
type of cream may alleviate symptoms of hemorrhoids
to a certain extent [1, 12]. Baseline higher pain inten-
sity in the Avaricon® group was markedly decreased
after the treatment, leading to more prominent pain
alleviation in comparison to the placebo. Positive ef-
fects of Avaricon® Hemor were also evidenced by a
decrease in bleeding intensity and grade of hemor-
rhoids in the Avaricon® group. Moreover, as estimated
by VAS, Avaricon® Hemor provided a greater relief of
anal pain and pain during defecation, as well as a de-
cline in intensity of bleeding in comparison to the pla-
cebo cream. In summary, Avaricon® Hemor cream
showed to be significantly superior to the placebo in
most of the symptoms, thus improving discomfort and
patients’ quality of life.

Previous studies have pointed out that abnormal-
ities in collagen composition, decrease in mechanical
stability, ang tensile strength in extracellular matrix
may be associated with hemorrhoidal disease [18]. In
this respect, as a natural remarkable extracellular
matrix component, HA may help rebuilding the
structures anchoring the hemorrhoids and explain
our results [19, 12]. Anti-inflammatory and wound
healing effects of HA may also be useful in the treat-
ment of this medical condition [12, 20]. Apart from
HA, presence of plant extracts and essential oils from
plant species may also help in the reduction of symp-
toms related to hemorrhoidal disease via improve-
ment in microcirculation, capillary flow and vascular
tone [21]. Moreover, anti-inflammatory, antioxidant
and astringent properties of CE, HE and MPO in our
examined formulation significantly contribute to
overall observed protective effects [16, 22-25]. The

astringent potential of plant-derived constituents of
Avaricon® Hemor thus heals mucous membranes due
to the presence of tannins, which probably promotes
vein elasticity and exerts vasoconstrictor activity in
the perianal area [21]. Another advantage of CE, HE
and MPO in our formulation is based on their capac-
ity to prevent the breakdown of HA through both
antioxidant activity and hyaluronidase inhibition [12,
26]. Furthermore, plant extracts and essential oils
increase the potency of SH, since they are able to act
against a number of pathogenic bacteria that produce
hyaluronidase [12, 27-29].

Assuming that providing safety of the treatment
strategy represents a major world health concern,
we wanted to find out if our medical preparation is
associated with the occurrence of adverse effects.
In the current research, neither significant adverse
effects related to treatment nor other safety related
issues were observed. A difference in favor of Ava-
ricon® Hemor was found when patients assessed the
tolerability of treatment. In fact, all patients treated
with Avaricon® Hemor scored the tolerability as
“good” or “very good”, while none of them scored
it as “poor” or “very poor” as it was noticed in the
placebo group. A notably better tolerability profile
in the Avaricon® group, apart from a more promi-
nent improvement of symptoms evaluated by pa-
tients, undoubtedly indicates the advantage of Ava-
ricon® Hemor cream. It is well documented that
extensive use of HA in numerous drug formulations
is due to its biodegradability, biocompatibility, non-
toxicity and non-immunogenicity [30]. Our results
are in correlation with a previously conducted in-
vestigation which also proved the efficacy and
safety of topical gel with SH in combination with
tea tree oil and methylsulfonylmethane [12].

The second part of our research assessed the com-
pliance and adherence of patients using the examined
medication. It has been considered that treatment non-
adherence might be a problem for patients with chron-
ic diseases who have to use a time-consuming topical
drug [31]. Data suggest that adherence rates to topical
treatments are low, although gels and creams are con-
sidered more acceptable among topical formulations
[32]. Moreover, we noticed that the majority of patients
(94.74%) who applied Avaricon® Hemor cream were
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fully adherent to the prescribed therapy and they did
not stop using it when they felt better or worse. Treat-
ment effectiveness of Avaricon® Hemor supports the
data obtained for satisfactory adherence, indicating that
patients are more likely to continue using the therapy
if they believe it to be beneficial.

Conclusion

Our results showed that treatment with Avari-
con® Hemor was more effective and safe in com-

parison to the placebo, with a greater potential to
reduce numerous symptoms of hemorrhoids. This
study prov1des a rational basis for implementation
of Avaricon® Hemor in the management of hemor-
rhoidal disease, either alone or as an additional
therapy following invasive procedures. Neverthe-
less, a long-term %ollow -up study is certainly neces-
sary with more participants to completely establish
all the therapeutic possibilities of Avaricon® Hemor
in this common anorectal condition.
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Summary

Introduction. The first cases of human immunodeficiency virus
infection and the first transmission of human immunodeficiency
virus infection through blood transfusion in Vojvodina were reg-
istered in 1985. The aims of this study were to determine the
ten-year trend of human immunodeficiency virus infection
among blood donors in South Backa District of Vojvodina, routes
of transmission and risk factors. Material and Methods. A ret-
rospective study was conducted at the Blood Transfusion Institute
of Vojvodina during 2009 - 2018, and human immunodeficijenca
antigens and antibodies were analyzed. A total of 300 936 blood
donor samples were screened using combined antibody-antigen
tests (fourth generation enzyme-linked immunosorbent assay
and chemiluminescence). Further testing included confirmatory
immunoblot assay and molecular assay. Results. The overall
human immunodeficiency virus seroprevalence was 3.7 per 100
000 donations. The number of blood donors found to be human
immunodeficiency virus positive has increased during the study
period showing a positive trend. The highest number of human
immunodeficiency virus positive results was reported among
blood donors aged 26-35 (36%) and 46-55 years (27%). The infec-
tion was more frequent in males. The leading rout of transmission
was through unprotected sexual intercourse. Higher human im-
munodeficiency virus prevalence was among regular blood do-
nors (73%). Conclusion. This study points to the importance of
careful selection of blood donors and their education about risk
behavior in order to reduce the risk of human immunodeficiency
virus transmission. Concomitant use of sensitive serological and
molecular tests is crucial to increase the blood safety.

Key words: Blood Donors; HIV Seroprevalence; HIV Infec-
tions; Risk Factors; Blood Transfusion; Blood Safety; Donor
Selection; Sexual Behavior

Introduction

The first cases of human immunodeficiency vi-
rus (HIV) were reported in 1981 in the United
States in apparently healthy men. The patients were
diagnosed with Pneumocystis jiroveci pneumonia
or Kaposi’s sarcoma, which are commonly associ-

SaZetak

Uvod. Prvi slucajevi infekcije virusom humane imunodeficijencije
u Vojvodini registrovani su 1985. godine kada je registrovan i prvi
prenos infekcije virusom humane imunodeficijencije putem trans-
fuzije krvi. Cilj studije bio je da se utvrdi desetogodisnji trend in-
fekcije virusom humane imunodeficijencije kod dobrovoljnih dava-
laca krvi Juznobackog okruga Vojvodine, nacin prenosa infekcije i
faktori rizika. Materijal i metode. U retrospektivnoj studiji analizi-
rani su rezultati kombinovanog testiranja antigena i antitela na vi-
rusu humane imunodeficijencije kod davalaca krvi u Zavodu za
transfuziju krvi Vojvodine u periodu od 2009. do 2018. godine. Za
testiranje 300.936 uzoraka krvi davalaca krvi koris¢eni su testovi
Cetvrte generacije imunoenzimskih testova i testovi hemiluminis-
cencije. Dodatno testiranje ukljucivalo je potvrdni imunoblot test i
molekularno testiranje. Rezultati. Ukupna prevalencija infekcije
virusom humane imunodeficijencije iznosila je 3,7 na 100.000
jedinica krvi. Broj davalaca krvi pozitivnih na virus humane imu-
nodeficijencije povecavao se tokom perioda studije (pozitivan trend).
Najvedi broj davalaca krvi pozitivnih na virus humane imunodefi-
cijencije registrovan je u uzrastima 26—35 (36%) i 46—55 godina
(27%). Infekceija je cesée registrovana kod muskaraca. Vodeéi nacin
prenosa infekcije bio je putem nezasti¢enog seksualnog odnosa.
Utvrdena je viSa prevalencija infekeije kod visestrukih davalaca krvi
(73%). Zakljucak. Studija prikazuje znacaj koji pravilna selekcija
davalaca krvi i njihova edukacija o rizicnom ponasanju imaju na
smanjenje rizika prenosa infekcije virusom humane imunodefici-
jencije. Istovremena upotreba osetljivih seroloskih i molekularnih
testova krucijalna je za povecanje bezbednosti transfuzije krvi.
Kljuéne reéi: donori krvi; HIV seroprevalencija; HIV infekci-
je; faktori rizika; transfuzija krvi; sigurnost krvi; izbor donora;
seksualna aktivnost

ated with weakened immune system. The unknown
disease was called acquired immunodeficiency syn-
drome (AIDS), but very soon the cause was discov-
ered and it was HIV [1]. Initially, it was thought that
the virus affected only “risk groups” of population,
such as men who have sex with men (MSM), intra-
venous drug users, patients on dialysis, as well as
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patients receivng blood transfusions [2]. The first
case of transfusion-transmitted HIV infection was
reported in late 1982, in the United States, while the
first HI'V antibody test was introduced in March of
1985, as a part of a routine screening of the donated
blood [3]. The first cases of HIV infection and
transfusion-transmitted HIV infection in Vojvodina
were registered in 1985 [4].

Although a great progress has been made in the
treatment of persons with HIV infection and in the
preventon of HIV transmission through blood, there
still remains a residual risk [5, 6]. Continuous, effi-
cient, timely, reliable, and safe blood supply of health
facilities represents the basis of the strategy of devel-
oping a good health care system in every country. A
well-organized transfusion service with high quality
level of each process, starting with the selection of
blood donors (BD), blood collection, processing, stor-
age, testing and distribution are prerequisites to
achieve this aim [7]. According to the Law of Trans-
fusion Medicine in Serbia, screening of all blood
donations to blood-transmissible diseases (HIV I/11,
hepatitis B and C and syphilis) is mandatory [§].

The aims of this study were to determine the HIV
infection ten-year trend in BDs in the South Backa
District of Vojvodina, demographic characteristics of
HIV positive BDs, routes of transmission and risk fac-
tors in low-risk donors as factors that may affect the
transmission of the virus through blood transfusion.

Material and Methods

This retrospective observational study analyzed
the results of HIV tests performed among BDs in the
South Backa District of Vojvodina from January
2009 to December 2018. Data were collected from
the monthly reports and Donor Deferral Registry of
the Blood Transfusion Institute of Vojvodina (BTIV).

A specially designed blood donor questionnaire,
including questions about risky behaviors and the
donors’ health status, was used to collect data from
BDs before donating blood. A BD was selected to
donate blood after he or she passed eligibility cri-
teria according to the Law of the Transfusion Med-
icine in Serbia (medical history, physical examina-
tion, pulse, blood pressure, hemoglobin level etc.).

A total of 300 936 blood samples of all donated
blood were screened using the fourth generation of
the enzyme-linked immunosorbent assay (ELISA)
(BioRad Geenscreen Ultra HIV I/I1 Ag/Ab) and
Chemiluminescent immunoassay (Abbott Architect
HIV I/l Ag/Ab Combo; Siemens Advia Centaur
HIV I/II Ag/Ab Combo Assay) for the detection of
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HIV antigens and HIV antibodies, which could de-
tect HI'V between 13 and 24 days after exposure
(window period).

In case of repeatedly reactive results, the sample
was tested by confirmatory immunoblot assay (Fu-
jirebio Inno-Lia HIV I/II Score) at the BTIV. In
confirmed HIV-positive BDs, their stored blood
samples from the last donation were thawed and
tested by immunoassay and nucleic acid-amplifica-
tion testing (NAAT) for presence of HIV markers.

All BDs with positive results for HIV who con-
firmed positive using an immunoblot assay were
invited to a confidential interview at the BTIV and
their initial questionnaire was reviewed. After they
were informed about their positive results and about
possible ways of HIV transmission, they were en-
couraged to inform their partners who should also
be tested, and were referred to the HIV Counseling
Center of the Institute of Public Health of Vojvo-
dina. They were also referred for further examina-
tion and additional molecular testing for HIV at the
Clinic of Infectious Disease of the Clinical Center
of Vojvodina.

Test results were statistically analyzed by Minit-
ab® 16 Statistical Software.

Results

During the study period a total of 300 936 blood
samples were tested, from 14 714 to 20 983 per year.
Among these samples, 11 were found positive with
prevalence of 3.7 HIV infections per 100.000 blood
donations. Although there was a small number of
positive cases, the trend of HIV infection among
BDs increased between 2009 - 2018 (Graph 1).

The highest number of HIV positive results was
reported among BDs aged 26 - 35 (36%) and 46 - 55
years (27%) (Graph 2). HIV infection was more
frequently detected in males (91%).

Out of all HIV positive BDs, 3 (27%) were first
time BDs, while 8 (73%) were regular BDs. In six

Variable/ Varijabla
s

Actual/Stvarna
Fits/PoZeljna

Number of HIV positive blood donors
ih na virus h i de

laca krvi pozitiy

04 e

2009 2010 2011 2012 2013 2014 2015 20016 2017 2018
Year/Godina

Graph 1. Trend of HIV infection in blood donors in the
South Backa District of Vojvodina, 2009 — 2018

Grafikon 1. Trend infekcije virusom humane imunodefici-
Jencije kod davalaca krvi u Juznobackom okrugu 2009-2018

Broj d
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Number of HIV positive blood donors/Broj davalaca krvi
pozitivnih na na virus humane imunodeficijencije

18-25 26-35 36-45 46-55 56-65
Age (years)/Starost (godine)

Graph 2. Age distribution of HIV positive blood donors
in the South Backa District of Vojvodina, 2009 — 2018
Grafikon 2. Starosna distribucija davalaca krvi pozitivnih
na virus humane imunodeficijencije u Juznobackom okru-
gu, 2009-2018

regular BDs the time period between the last dona-
tion and the HIV positive donation was longer than
one year, while two regular BDs gave blood every
three months. For all of the regular BDs, the stored
blood samples from the last donation screened neg-
ative, while one blood sample was NAAT positive.
The BD with NAAT positive result at previous do-
nation donated blood three months before and tans-
mitted HIV virus through blood transfusion, as the
consequence of the “window period”.

The majority of HIV positive BDs (81.8%) were
from the city of Novi Sad.

The leading mode of transmission (91%) was
through unprotected sexual intercourse: transmissions
from MSM in 54.6%, and heterosexual mode in 36.4%
of cases. In 9% of BDs, the mode of transmission
could not be determined. The review of the BD ques-
tionnaire showed that all BDs denied risk behavior.

Discussion

The study identified the highest number of HIV
infections among male BDs aged 26-35 (36%) and
46-55 (27%), from urban environment, regular BDs
with year or more since the last blood donation. The
infection occurred through unprotected sexual in-
tercourse in the majority of cases, mainly in
MSM. All infected BDs denied any form of risk
behaviors in the BD questionnaire.

In the latest report published by the European
Centre for Disease Prevention and Control and the
World Health Organization (WHO) Regional Office
for Europe, HI'V transmission remains a major pub-
lic health concern. The HIV affects more than 2
million people in the WHO European Region, par-
ticularly in the eastern part of the Region. Nearly
160 000 people were diagnosed with HIV in the
European Region in 2017. The increasing trend in
newly diagnosed HIV infections continued for the
Region overall [9]. Countries with the lowest rates
were Slovenia (1.9) and Slovakia (1.3), and Lithuania
(18.8) and Estonia (16.6) with the highest rates [10].

According to the report of the Institute of Public
Health of Vojvodina, with an average of 41 newly
identified cases in the total population per year, Vo-
jvodina’s population belongs to the group of low rate
HIV infections with approximately two newly diag-
nosed HIV infections per 100 000 inhabitants. In the
period from 1985 to 2017, the transmission of HIV
infection through blood transfusion in Vojvodina
presents 0.5% of all HIV transmission modes [11].

The prevalence of HIV positive BDs in Europe is
8.9 per 100 000 donations: 1.8 in Western Europe and
37.6 in Eastern Europe [12]. In our study, the preva-
lence of HIV was 3.7 per 100 000 donations in the
territory of the South Backa District of Vojvodina,
which means it has a higher prevalence of HI'V posi-
tive BDs than western European countries. This
group also includes Italy (3.8), Spain (6.0) and coun-
tries of the Central Europe (3.8) [10, 12]. It is evident
that there were no cases of HIV infected BDs in the
four observed years. Also, it is important to empha-
size that at the end of 2015, the prevalence of HIV
positive BDs in the South Backa District of Vojvo-
dina was considerably lower than later. It can be con-
cluded that blood transfusion still remains a potential
risk for the transmission of viral infections, including
HIV. The high cost of antiretroviral therapy and po-
tential late diagnosis may potentially lead to increased
morbidity and mortality among infected persons.

The study shows that there was an increase in
newly diagnosed cases of HIV among BDs, and the
highest number of HIV infected BDs was idetified
in 2018. All infected BDs diagnosed during 2018
donated blood in the territory of the municipality
of Novi Sad.

Since August 2019, the new Law on Transfusion
Medicine has introduced NAAT as part of the man-
datory screening of donated blood in Serbia [8].
Implementation of NAAT testing will reduce the
risk of transfusion-transmitted viral infections, be-
cause it can detect viremia earlier (aproximately
within 11 days) than current screening methods [13].
With reducing the “window period” by using
NAAT, the safety of blood products will increase.

Although HIV infection is usually discovered in
first-time donors, who are not fully aware of the risk
factors that can lead to transmission of infection,
this study found something different [14]. Namely,
among the BDs with confirmed HIV infection,
regular BD were more frequent than first-time BDs.
During the post-testing interview with the doctor,
not one of the blood donors suspected that he was
infected, but all of them were aware of their risk
behavior that could lead to the transmission of HIV
infection. The dishonest or misleading answers in
the donors questionnaire could have been conscious
or unconscious, as a result of two reasons: they did
not suspect that they were infected, or they wanted
to be tested. Fearing stigma and discrimination,
they donated blood and they were tested for sexu-
ally transmitted diseases in a way that allowed them
to avoid people to know about their lifestyles and
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risk behaviors. This is supported by the fact that the
largest number of infected BDs was from the group
of men who were infected through sexual relations
with other men. In Serbia, BDs with such sexual
orientation are permanently excluded from blood
donation, which confirms the fact that they know-
ingly avoided to be honest and accurately fill out
health questionnaires. Most European countries also
permanently decline BDs who are MSM [15]; Hun-
gary, Slovakia and United Kingdom defer them
temporarily for three to six months [16], while Spain
and Italy have no restrictions for MSM [17].

One of the main reasons why Vojvodina is a re-
gion with a low incidence of newly diagnosed HIV
infections is the low rate (11.2) of HIV testing per
1,000 people in Vojvodina [18], compared to the
countries of the European Union (e.g. France has a
rate of testing 80.6.) [19]. On the other hand, a large
number of the tested persons in Vojvodina belong
to BDs. For example, during 2016, a total of 79 389
HIV tests were performed in Vojvodina, while 57
741 (72.7%) of them belonged to BDs [18].
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Conclusion

This study shows the importance of proper se-
lection of blood donors, application of sensitive
screening tests, and nucleic acid amplification test-
ing for preparation of safe blood units and blood
products. Providing more privacy for blood donors
when filling out the questionnaire and education
focused on all the possible consequences of failure
to report “risk behavior”, may contribute to lower
prevalence of human immunodeficiency virus in-
fection in the population of blood donors. Sufficient
information about human immunodeficiency virus
infection allows blood donors “self-exclusion” from
the process of blood donation in case of risk factors
and reduce the residual risk of transmitting the virus
in the “window period”. It is also important for po-
tential blood donors to be informed about the pos-
sibility of confidential counseling and anonymous
and free of charge human immunodeficiency virus
testing daily at the Counceling Center of the Insti-
tute of Public Health of Vojvodina.
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AGREEMENT BETWEEN PARENTS’ PROXY REPORTS AND CHILDREN’S
SELF-REPORTS OF PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOR IN
CHILDREN AGED 7-10 YEARS IN VOJVODINA

POVEZANOST PODATAKA O FIZICKIM I SEDENTARNIM AKTIVNOSTIMA DECE DOBIJENIH OD
DECE UZRASTA OD 7 DO 10 GODINA I NJIHOVIH RODITELJA U VOJVODINI

Sanja SUMONJA' and Marija JEVTIC?3

Summary

Introduction. The aim of this study was to determine the agree-
ment between parents’ and children’s reports of children’s
physical activity and screen-based sedentary activities. Mate-
rial and Methods. The sample included 7 - 10 year-old children
(n = 94) and their parents (n = 94) in a local community in
Vojvodina. Parents and children separately completed question-
naires about the types of physical and sedentary activities and
the time children spent in different activities during one day.
The agreement between children’s and parents’ responses was
calculated using Cohen’s kappa. The differences in parents’ and
children’s responses in relation to gender and grade the students
attended were analyzed using y? test. P-values less than 0.05
were considered statistically significant. Results. The highest
level of agreement (k = 0.74; p = 0.00) was found for the ques-
tions concerning physical activity in the morning before going
to school. The lowest level of agreement was found for watching
TV in the morning before going to school (k = 0.21; p = 0.04).
Children reported spending more time in screen-based seden-
tary activities than their parents. Conclusion. This research
showed that there are differences in reports of children’s phys-
ical activities and screen time obtained from children aged 7 to
10 years and their parents. The lowest level of agreement was
found for watching television, indicating low level of awareness
and control of this screen-based sedentary behavior.

Key words: Sedentary Behavior; Screen Time; Exercise; Self
Reports; Parents; Child; Surveys and Questionnaires

Introduction

Accurate assessment of children’s physical activ-
ity and sedentary behavior is a challenging research
topic. Numerous parameters and variability of phys-
ical activity in children make it difficult for monitor-
ing [1]. Children are engaged in different activities
during the day. Their activity pattern during unstruc-
tured spontaneous play is characterized by short in-
tervals of intense physical activities combined with
different intervals of low and moderate physical ac-

SaZzetak

Uvod. Cilj rada je da se utvrdi povezanost podataka o fizickim 1
sedentarnim aktivnostima dece dobijenih od dece uzrasta od 7 do
10 godina i njihovih roditelja. Materijal i metode. Uzorak je
ukljucivao decu uzrasta 7-10 godina (n = 94) i njihove roditelje (n
= 94) iz jedne lokalne zajednice u Vojvodini. Deca 1 roditelji su
odvojeno popunjavali upitnik o vrsti fizickih i sedentarnih ak-
tivnosti i vremenu koje su deca provela u navedenim aktivnostima
tokom jednog dana. Slaganje odgovora dece i roditelja analizirano
je primenom Koenove kapa metode. Razlike u slaganju odgovora
roditelja i dece u odnosu na razred koji deca pohadaju utvrdene su
primenom hi kvadrat testa. Vrednosti p manje od 0,05 smatrane su
statisti¢ki znacajnim vrednostima. Rezultati. Najvisi nivo slagan-
ja odgovora roditelja i dece (k = 0,74; p = 0,00) utvrden je za pitan-
ja koja su se odnosila na upraznjavanje fizickih aktivnosti tokom
prepodneva pre odlaska u Skolu. Najnizi nivo slaganja odgovora
roditelja i dece (k = 0,21; p = 0,04) utvrden je za pitanja o gledanju
televizijskog programa tokom prepodneva pre odlaska u Skolu. Deca
su prijavila zna¢ajno duze vreme provedeno u sedentarnim ak-
tivnostima nego roditelji. Zakljucak. Istrazivanje je pokazalo da
postoje znacajne razlike u podacima o fizickim i sedentarnim ak-
tivnostima dece dobijenim od dece i njihovih roditelja. Najnizi nivo
slaganja odgovora dece i roditelja, utvrden za gledanje televizijskog
programa, ukazuje na nizak nivo svesti i kontrole ovog oblika sed-
entarnog ponasanja dece.

Kljuéne reéi: sedentarno ponasanje; vreme provedeno ispred
ekrana; fizicka aktivnost; odgovori; roditelji; deca; istrazivanja i
upitnici

tivities [1]. When children start going to school, their
activity patterns change significantly [2].

Different methods and instruments have been de-
veloped for the assessment of physical activity and
sedentary behavior in children. Considering strengths
and limitations of each method, the choice of the most
suitable method for a particular study depends on the
research topic, target population, costs, etc [3].

Objective methods for the assessment of children’s
physical activity include accelerometry, pedometry,
heart rate monitoring, doubly-labeled water, and direct
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observation [3]. The most commonly used instruments
for objective assessment of the amount of physical ac-
tivity and sedentary time are accelerometers and
pedometers [4]. Accelerometers are small instruments
used to measure the intensity of physical activity or
energy expenditure by capturing body’s acceleration
during movement [3]. Pedometers also provide valid
measurement of children’s physical activity by count-
ing steps during a given period. Although they are suit-
able for estimating intensity and duration of physical
activity, accelerometers and pedometers do not provide
information about the type of children’s physical activ-
ity [3, 5]. Practical aspects and cost-effectiveness make
objective methods less appropriate for large population
based studies or researches with limited resources [4,
5]. Therefore, population based studies often use self-
report measures to asses children’s physical activity
and sedentary behavior [4—6]. Self-report measures are
simple and quick to apply in large samples with rela-
tively low costs [4—6]. Although self-report measures
provide information about the type and context of
physical activity and sedentary behaviors, in children
they have limited validity and reliability in estimating
their physical activity and sedentary behavior [4—6].
Children under the age of 10 years are prone to recall
bias while reporting their physical and sedentary ac-
tivities [4, 6, 7]. In order to overcome recall bias, proxy
reports by parents are often used to estimate children’s
physical and sedentary activities [4, §]. Some studies
showed that parents are a more reliable source of infor-
mation about their children’s physical activity than
children themselves [9, 10]. However, other studies
show that validity of parents’ proxy reports of their
children’s physical activities may vary across different
age groups of children [5, 10, 11]. Parents are also prone
to social desirability bias when reporting children’s
physical and sedentary activities [12].

The aim of this study was to determine the lev-
el of agreement between parents’ reports of their
children’s physical and sedentary activities and chil-
dren’s self-reports of physical and sedentary ac-
tivities.

Table 1. Sample characteristics
Tabela 1. Osobine uzorka

Sumonja S, et al. Physical Activity and Screen Time Reports

Material and Methods

The study included first to fourth grade students
recruited from two elementary schools in a local
community in Vojvodina and their parents. All stu-
dents attending first to fourth grade from both
schools were asked to participate in this study. Two
classes from each grade agreed to participate in the
study. In order to obtain written parental consents,
parents were sent letters of consent and information
about the research. A total of 94 parents provided
written consent making a response rate of 48.9%.
Sample characteristics are presented in Table 1.

The study was performed as a part of the doctoral
dissertation which was approved by Ethics Committee
of the Faculty of Medicine, University of Novi Sad.

According to World Health Organization
(WHO), physical activity is defined as “any bodily
movement produced by skeletal muscles that re-
quires energy expenditure” [13]. Physical activity
includes exercise, but also other bodily movements
which involve playing, working, travelling etc. [13].
Children’s physical activity measured in this study
included physical activities performed as a part of
spontaneous outdoor play and organized sports ac-
tivities. Sedentary behavior included behaviors
practiced while awake in sitting, reclining or lying
posture with required energy expenditure less than
1.5 metabolic equivalents (METSs) [14]. Screen time
measured in this study referred to sedentary screen
time which included time spent using screen-based
devices while being sedentary [14].

Data about children’s physical activity and
screen time were collected using a questionnaire
“My activities for one day” developed for this study.
The questionnaire consisted of two sets of questions
that were presented as pictures of different physical
activities (playing outdoors, different sports activi-
ties, riding a bicycle) and screen-based devices (TV,
computer, telephone). Children were asked to report
activities they performed, devices they used and the
time (only third and fourth grade children) spent in
performing certain activities or using screen-based
devices during one day. To boost children’s recall
questions were organized in parts of the day (in the
morning and in the noon - before going to school;

n %
Grade/Razred
First/Prvi 13 13.8
Second/Drugi 20 213
Third/Treci 25 26.6
Fourth/Cetvrti 36 38.3
Gender/Pol
Boys/Decaci 47 50
Girls/Devojcice 47 50
Total/Ukupno 94 100
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Table 2. Agreement between children’s self-reports and parents’ reports of children’s physical activities and

screen-based sedentary activities

Tabela 2. Slaganje odgovora dece i roditelja o fizickim aktivnostima i sedentarnom ponaSanju dece

Activities Reported Reported by Responses Responses Weighted p
Aktivnosti by parents  children agreed disagreed kappa p
Prijavili  Prijavila  Odgovori Odgovori  kapa
roditelji deca se slazu se ne slazu
% (n) % (n) % (n) % (n)
Watching TV in the morning and noon
Gledanje televizora pre podne 74.5(70)  77.7(73)  71.2(67) 28.7(27) 021 0.04
Playing computer games in the morning and
noon/Igranje na kompjuteru pre podne 8.5(8) 10.6 (10) 91.5(86) 8.5(8) 0.59  0.00
Physical activities in the morning and noon
Fizicke aktivnosti pre podne 447 42) 42.6(40) 87.2(82) 12.7(12) 0.74  0.00
Watching TV in the afternoon and evening
Gledanje televizora popodne i wede 69.1 (65) 62.8(59) 73469 26625 039 0.00
Playing computer games in the afternoon and 117 (1) 9.6 (9) 93.6(88) 6.4 (6) 066  0.00

evening/Igranje na kompjuteru popodne i uvece

Physical activities in the afternoon and evening 64.9 (61)

Fizicke aktivnosti popodne i uvece

42,6 (40) 723 (68) 27.6(26) 047  0.00

in the afternoon and in the evening - after school).
Data were collected during one school day which
started at 2 p.m. and finished at 5:35 or 6:25 p.m.
Physical activities performed at school were not
analyzed in this study.

The questionnaire for parents included the same
questions as the questionnaire for children, without
pictures. Parents were asked to specify physical ac-
tivities their children were involved in, screen-based
devices they used and the time spent in different
activities or using screen-based devices during one
day. Parents and children completed questionnaires
separately for the same day.

The body mass index (BMI) was calculated based
on children’s height and weight reported by parents.
Instruction letters for measuring children’s body
height and weight were created according to the
guide for anthropometric measurements of the Unit-
ed States Centers for Disease Control and Prevention
and sent to parents prior to obtaining data [15]. The
participants were categorized into three groups based
on BMI and age: normal weight (n = 51; 53.2%), over-
weight and obese (n = 26; 26.6%), and underweight
(n=3; 3.2%) [16]. A total of 14 parents (13.8%) did
not report their children’s height and weight.

Statistical Package for the Social Sciences ver-
sion 18.0 (SPSS Inc., New York) was used for sta-
tistical analysis of the data. Parents’ and children’s
answers to certain questions were categorized into
the following groups: physical activities before
school, using screen-based devices before school,
physical activities after school, using screen-based
devices after school. Answers about the time spent
in physical activities and screen-based time were
also categorized in groups based on the part of the
day. The level of agreement between parents’ re-
ports and children’s self-reports was calculated with
weighted kappa [16]. The difference in parents’ re-
ports and children’s self-reports were analyzed us-

ing y? test in relation to children’s gender and grade.
P-values less than 0.05 were considered statisti-
cally significant.

Results

Parents’ and children’s responses to certain ques-
tions, the agreement between children’s self-reports
and parents’ reports of physical activities and using
screen-based devices are presented in Table 2.

Most children and parents agreed that children
were using computers before school (91.5%) and
after school (93.6%). The lowest percentage of chil-
dren and parents agreed that children were watching
TV in the morning (71.2%) (Table 3).

The X test revealed significant differences between
parents’ reports and children’s self-reports of physical
activities and screen-based sedentary behavior 1n re-
gard to the grade children attended. Slgnlﬁcanﬂy more
first grade children and their parents (69.2%) (X =4.19;
p =0.00) reported physical activity in the morning than
children from third (24.0%) and fourth grades (19.4%).
Watching TV in the morning was reported signifi-
cantly more often by second grade children and their
parents (80%) (x°= 12.29; p = 0.01) than children and
parents from first (23.1%), third (56%) and fourth
grades (69.4%). Children from the first grade (46.2%)
were significantly more hkely to disagree with parents
about watching TV at noon (3* = 16.28; p = 0.00) than
children from the second (15%), third (8%) and fourth
grades (2.8%). Most first grade children and their par—
ents disagreed about watching television (46.2%) (3
19.32; p=0.00) in the afternoon and playing computer
games at noon (15.4%), (x> = 15.48; p=0.02).

Significantly more girls (60.9%) than boys
(39.1%) agreed with their parents about the time
spent playing computer games in the afternoon (y*
= 11.23; p = 0.01). Girls (59.5%) were also more
likely to agree with their parents about the time
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Table 3. Agreement between children’s self-reports and parents’ reports of children’s screen-based sedentary time

during the day (n = 61)

Tabela 3. Slaganje odgovora dece i roditelja o viemenu provedenom u sedentarnim aktivnostima tokom dana (n = 61)

Activities/Aktivnosti

Responses Responses Children reported Children report-
agreed  disagreed
Odgovori Odgovori se Deca prijavila  prijavila krace

more time ed less time/Deca

se slazu ne slazu duze vreme vreme
% (n) % (n) % (n) % (n)

Watching TV in the morning and noon
Gledanje televizora pre podne 13845 213713 L5 () 98(6)
Watching TV in the afternoon
Gledanje televizora popodne 63.9(39) 263 (16) 214 (13) 490)
Watching TV in the evening
Gledanje televizora wvede 60.7 (37) 36.0 (22) 18.0 (11) 18.0 (11)
Playing computer games in the morning and noon 672 (41) 263 (16) 197 (12) 6.6 (4)
Igranje na racunaru pre podne ’ ’ ’ ’
Playing computer games in the afternoon and evening 689 42) 21.3(13) 115 (7) 9.8 (6)

Igranje na racunaru popodne i uvece

spent playing computer games in the evening (y*>=
8.32; p = 0.04) than boys (40.5%).

Overweight and obese children (85.7%) were
more likely than normal weight chlldren (14.3%) to
report more time spent watching TV (¥*= 26.38; p
= 0.01) than their parents.

Discussion

The results of this study show that there are differ-
ences in the perception of physical activities and
screen-based sedentary behavior between 7 — 10-year-
old children and their parents. The Table 2 shows that
the agreement between children’s and parents’ re-
sponses was significant for each question of the ques-
tionnaire, but the level of agreement varied on some
issues. The highest level of agreement was found con-
cerning physical activity before school. The analysis
of agreement between responses of parents and chil-
dren showed that most parents and children agreed
that children were physically active before school.
These results may indicate that children were able to
recall physical activities during the morning because
those physical activities (playing in the playground,
training) were part of their daily routines and parents
were aware of the same. Unlike physical activity in
the morning, the level of agreement between respons-
es of parents and children about physical activities
after school was just below the moderate. Approxi-
mately one fourth of children and parents disagreed
whether children were physically active after school.
More parents than children reported that children were
engaged in physical activity after school. The above
result may indicate that it was more difficult for chil-
dren to remember what they did in the afternoon than
in the morning, especially 1f afternoon activities vary
from day to day more than late morning activities. It
can be assumed that in the period when this study was
performed, children spent more time outdoors before
school than after school. Several studies showed that
parents tend to give socially desirable answers when

it comes to physical activity of their children [8, 17].
All this may indicate that the disagreement between
children’s self-reports and parent’s reports of physical
activities after school may be a result of overestimation
of physical activity of children by their parents or ten-
dency of parents to give desirable answers.

A moderate level of agreement (kappa = 0.59;
kappa = 0.66) between responses of parents and chil-
dren was found regarding playing computer games
before and after school. The analysis of agreement
between individual responses of parents and children
indicated that they generally agreed that children did
not play computer games in the morning and in the
afternoon. This result may indicate that playing com-
puter games was to some extent controlled by parents
and that the use of computers was not available as
much as watching TV. The study by Sithole et al. also
showed higher degree of agreement between respons-
es of parents and children about playing computer
games than watching TV [17].

The lowest level of agreement between the answers
of parents and children was about watching TV before
and after school (kappa = 0.21; kappa = 0.39). This
result is consistent with other studies which showed
that responses of parents and children matched the
least when it comes to watching TV [8, 17]. This find-
ing may indicate that watching TV was less controlled
by parents than playing computer games and that tele-
vision was more accessible to children than the com-
puter. The analysis of individual responses revealed
that the lowest percentage of children and parents
agreed that children did not watch TV in the morning.
This result indicates that watching TV was less under
control of parents in the morning than in the after-
noon, which was expected given that parents are usu-
ally at work in the morning.

The Table 3 shows agreement between parents’
proxy reports and children’s self-reports of time
spent watching TV and playing computer games.
Approximately one fifth of parents and children did
not agree on the amount of time children spend
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watching TV in the morning or playing computer
games in the evening. Around one fourth of chil-
dren and parents disagreed on the time children
spend watching TV in the afternoon or playing
computer games in the morning. About one third of
parents and children disagreed on the time children
spend watching TV in the evening. An equal num-
ber of children reported spending more or less time
watching TV in the evening compared to their par-
ents. The obtained result is in line with previously
presented results related to the agreement between
parents’ and children’s responses about watching
TV after school. Both results confirm that neither
parents nor children have a clear awareness of how
much time children spend watching TV. In accor-
dance with findings of other studies, the results of
this research indicate that both children and parents
lack awareness of children’s screen-based sedentary
time [8, 17]. The children reported more screen-
based sedentary time than their parents. Previous
studies showed that parents as proxy reporters were
prone to socially desirable responding and reporting
less screen-based sedentary time [8, 17]. These re-
sults are important considering that home environ-
ment is strongly correlated with children’s physical
activity and sedentary behavior [18].

Analyzing the difference between reports of par-
ents and children, we found that significantly more
first grade children and their parents reported that
children were engaged in physical activities before
school. This result is expected given that different
studies showed that younger children are more phys-
ically active than older children [19]. Among those
who disagreed with their parents in terms of watch-
ing TV or playing computer games before and after
school, most of them were children from the first
grade. This finding is consistent with other research-
es confirming that 7- to 8-year-old children are not
able to independently provide reliable data on food
intake and physical activity [3, 20-22].

The finding that girls’ responses agreed more
with the responses of their parents regarding the
time spent playing computer games can be ex-
plained by the fact that boys play computer games
more often than girls and that computer use is less
under control of parents in boys than in girls [23].

The only significant difference between parents’
reports and children’s self-reports in relation to
BMS was concerning the time children spent watch-
ing TV before school. Overweight children were
significantly more likely than normal weight chil-
dren to report longer time spent watching TV com-
pared to their parents. This result may be due to the
fact that parents of overweight children tended to
give socially desirable responses by reporting less
screen-based sedentary time. Sithole et al. found
that overweight and obese children reported less
time watching TV than their parents [17]. The sam-

ple of this study included children from the fifth
grade, so it can be assumed that older children are
more prone to socially desirable responses than
younger children.

This study was conducted on a small sample of
7- to 10-year-old children from two elementary
schools and therefore the results may not be repre-
sentative for the entire population of school aged
children in Serbia. The study compared parents’
reports and children’s self-reports without com-
parisons with more objective methods for assessing
physical activity and screen-based sedentary time
in children (accelerometer, pedometer, observation).
Thus, it is not possible to determine whether parents
or children gave more reliable information. Data on
height and weight were based on the information
given by parents. However, Huybrechts et al. have
shown that parents can give reliable information
about height and weight of their children if they
received instructions on how measurements should
be performed [24, 25].

Future research should test differences in the
assessment of physical activities and screen-based
sedentary time on a representative sample of school-
aged children and their parents.

Conclusion

This research showed that there were differences
in reports of physical activities and screen-based sed-
entary time between children aged 7 to 10 years and
their parents, which must be taken into consideration
when using questionnaires for self-assessment of
physical and screen-based sedentary behavior in chil-
dren. The greatest differences in the assessment of
physical activity was found between 7-year-old chil-
dren and their parents and the recommendation is
that 7-year-old children should not fill out question-
naires about physical activities and screen-based
sedentary behavior by themselves. Parents’ and chil-
dren’s reports agreed the least about the time spent
watching television indicating low level of awareness
and control of this screen-based sedentary behavior.

Implications for practice

Due to the inability to precisely estimate the
time spent watching television, questionnaires for
the assessment of screen-based sedentary behavior
should use intervals of time within which it is eas-
ier for children and parents to estimate screen-based
sedentary time.

The research using objective methods for the as-
sessment of physical activities and screen-based
sedentary behavior (observation) would show
whether children or parents are more reliable in re-
porting physical activities and screen-based seden-
tary time in children.



356 Sumonja S, et al. Physical Activity and Screen Time Reports

References

1. Telama R. Tracking of physical activity from childhood to
adulthood: a review. Obes Facts. 2009;2(3):187-95.

2. Sigmund E, De Ste Croix M, Miklankova L, Fromel K. Physical
activity patterns of kindergarten children in comparison to teenagers
and young adults. Eur J Public Health. 2007;17(6):646-51.

3. Loprinzi PD, Cardinal BJ. Measuring children’s physical
activity and sedentary behaviors. J Exerc Sci Fit. 2011;9(1):15-23.

4. Sirard JR, Pate RR. Physical activity assessment in children
and adolescents. Sports Med. 2001;31(6):439-54.

5. Bringolf-Isler B, Méder U, Ruch N, Kriemler S, Grize L,
Braun-Fahrlédnder C. Measuring and validating physical activity
and sedentary behavior comparing a parental questionnaire to ac-
celerometer data and diaries. Pediatr Exerc Sci. 2012;24(2):229-45.

6. Lubans DR, Hesketh K, Cliff DP, Barnett LM, Salmon J,
Dollman J, et al. A systematic review of the validity and reliabil-
ity of sedentary behaviour measures used with children and ado-
lescents. Obes Rev. 2011;12(10):781-99.

7. Mattocks C, Tilling K, Ness A, Riddoch C. Improvements
in the measurement of physical activity in childhood obesity re-
search: lessons from large studies of accelerometers. Clin Med
Pediatr 2008;2:27-36.

8. Thorn JE, DeLellis N, Chandler JP, Boyd K. Parent and
child self-reports of dietary behaviors, physical activity and screen
time. J Pediatr. 2013;162(3):557-61.

9. Koezuka N, Koo M, Allison KR, Adlaf EM, Dwyer JJ,
Faulkner G, et al. The relationship between sedentary activities and
physical inactivity among adolescents: results from the Canadian
Community Health Survey. J Adolesc Health. 2006;39(4):515-22.

10. Verbestel V, De Henauw S, Bammann K, Barba G, Had-
jigeorgiou C, Eiben G, et al. Are context-specific measures of
parental-reported physical activity and sedentary behaviour as-
sociated with accelerometer data in 2—9-year-old European chil-
dren. Public Health Nutr. 2015;18(5):860-8.

11. Sarker H, Anderson LN, Borkhoff CM, Abreo K, Tremblay
MS, Lebovic G, et al. Validation of parent-reported physical activ-
ity and sedentary time by accelerometry in young children. BMC
Res Notes. 2015;8:735.

12. Koning M, de Jong A, de Jong E, Visscher TLS, Seidell
JC, Renders CM. Agreement between parent and child report of
physical activity, sedentary and dietary behaviours in 9-12-year-old
children and associations with children’s weight status. BMC Psy-
chol. 2018;6(1):14.

13. World Health Organization. Global recommendations on
physical activity for health. Geneva: World Health Organization;
2010.

Rad je primljen 16. X 2019.

Recenziran 26. X1 2019.

Prihvaéen za Stampu 4. XII 2019.
BIBLID.0025-8105:(2019): LXX1I:11-12:351-356.

14. Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson
V, Latimer-Cheung AE, et al. Sedentary Behavior Research Net-
work (SBRN) — Terminology Consensus Project process and out-
come. Int J Behav Nutr Phys Act. 2017;14(1):75.

15. Center for Disease Control and Prevention. National Health
and Nutrition Examination Survey (NHANES) — anthropometry
procedures manual. Atlanta, Georgia: Center for Disease Control
and Prevention; 2007.

16. Cole TJ, Lobstein T. Extended international (IOTF) body
mass index cut-offs for thinness, overweight and obesity. Pediatr
Obes. 2012;7(4):284-94.

17. Sithole F, Veugelers PJ. Parent and child reports of chil-
dren’s activity. Health Rep. 2008;19(3):19-24.

18. McKenzie TL, Baquero B, Crespo NC, Schlenker L, Arre-
dondo EM, Campbell NR, et al. Environmental correlates of
physical activity in Mexican-American children at home. J Phys
Act Health. 2008;5(4):579-91.

19. Currie C, Zanotti C, Morgan A, Currie D, de Looze M,
Roberts C, et al, editors. Social determinants of health and well-
being among young people. Health Behaviour in School-aged chil-
dren (HBSC) study: international report from the 2009/2010 survey.
Copenhagen, Denmark: WHO Regional Oftice for Europe; 2012.

20. Sobo EJ, Rock CL, Neuhouser ML, Maciel TL, Neumark-
Sztainer D. Caretaker-child interaction during children’s 24-hour
dietary recalls: who contributes what to the recall report? J Am
Diet Assoc. 2000;100(4):428-33.

21. Hunsberger M, Pena P, Lissner L, Grafstrom L, Vanaelst
B, Bornhorst C, et al. Validity of self-reported lunch recalls in
Swedish school children aged 6-8 years. Nutr J. 2013;12:129.

22. Sumonyja S, Jevtié M. Accuracy of reported food intake in
a sample of 7-10 year old children in Serbia. Public Health.
2016;138:63-8.

23. Bukara-Radujkovi¢ G, Zdravkovi¢ D. Fizicka aktivnost
znacajan faktor u spre¢avanju gojaznosti u de¢jem uzrastu. Med
Pregl. 2009;62(3-4):107-13.

24. Huybrechts I, Himes JH, Ottevaere C, De Vriendt T, De
Keyzer W, Cox B, et al. Validity of parent-reported weight and
height of preschool children measured at home or estimated with-
out home measurement: a validation study. BMC Pediatr.
2011;11(1):63.

25. Huybrechts I, Beirlaen C, De Vriendt T, Slimani N, Pisa
PT, Schouppe E, et al. Validity of instruction leaflets for parents
to measure their child’s weight and height at home: results ob-
tained from a randomised controlled trial. BMJ Open. 2014;
4(2):¢003768.



Med Pregl 2019; LXXII (11-12): 357-361. Novi Sad: novembar-decembar.

Clinical Center of Vojvodina, Clinic of Urology, Novi Sad!

University of Novi Sad, Faculty of Medicine Novi Sad,
Department of Radiology?

Oncology Institute of Vojvodina, Diagnostic Imaging Center, Novi Sad?

Clinical Center of Vojvodina, Novi Sad
Clinic of Abdominal and Endocrine Surgery*

357

Original study

Originalni naucni rad

UDK 611.714.06
https://doi.org/10.2298/MPNS1912357M

Institute of Cardiovascular Diseases of Vojvodina, Cardiology Clinic, Sremska Kamenica®

MORPHOLOGICAL CHARACTERISTICS OF FORAMEN VESALIUS IN DRY
ADULT HUMAN SKULLS

MORFOLOSKE KARAKTERISTIKE VEZALIJUSOVOG OTVORA SUVIH LOBANJA ODRASLIH OSOBA

Milo§ MALETIN!, Milo§ VUKOVIC?3, Milan SEKULIC* and Vanja DRLJEVIC TODIC?

Summary

Introduction. The foramen Vesalius is a variable foramen located
at the skull base, anteromedial to the foramen ovale behind and lat-
eral to the foramen rotundum. This foramen is also known as emis-
sary sphenoidal foramen. The aim of the research was to determine
the anatomical characteristics of the foramen Vesalius in adult human
skulls and foramina classification according to their type, shape, and
sex distribution. Material and Methods. The study included 26 dry
adult human skulls of both sexes from the collection of the Depart-
ment of Anatomy, Faculty of Medicine of the University of Novi Sad.
The skulls were macroscopically analyzed according to the presence
or absence of the foramen Vesalius. Results. The foramen Vesalius
was found in 16 skulls (61.54%) and it was absent in 10 skulls
(38.46%). The incidence of bilateral and unilateral foramen Vesalius
was 87.5% (14 skulls) and 12.5% (2 skulls), respectively. The foramen
Vesalius was found in 10 male skulls (62.5%) and in 6 female skulls
(37.5%). Conclusion. Based on the morphological analysis of the
skulls, the study showed that the foramen of Vesalius can be unilat-
eral or bilateral. The bilateral foramen was more common and it was
usually round and symmetrical. In regard to the sex prevalence, the
foramen was more prevalent in male than in female skulls. The results
of the study showed that foramen Vesalius is not an uncommon ana-
tomical variation, and its presence and morphological appearance
are important information for physicians in various fields.

Key words: Skull Base; Sphenoid Bone; Cranial Fossa, Middle;
Anatomic Variation; Adult

Introduction

The greater wings of the sphenoid bone contain
several openings that connect the middle cranial
fossa to the pterygopalatine and infratemporal fos-
sa. The permanent foramina of the sphenoid bone
are foramen rotundum, foramen ovale and foramen
spinosum, whereas the foramen of Vesalius (FV)
and meningo-orbital foramen (Hyrtl’s canal) are
inconstant openings. All permanent and inconstant
openings of this region contain veins that connect
the extracranial and intracranial venous systems.

Sazetak

Uvod. Vezalijusov otvor je varijabilan otvor koji se nalazi na
bazi lobanje, ispred i unutra od ovalnog otvora, a spolja od
okruglog otvora. Vezalijusov otvor je poznat jo$ i po nazivu emi-
sarni sfenoidalni otvor. Cilj ovog rada bila je morfoloska anali-
za Vezalijusovog otvora na lobanji odraslog ¢oveka i klasifika-
cija otvora u odnosu na tip, oblik i polnu zastupljenost. Materi-
jal i metode. U istrazivanju je koris¢eno 26 suvih ljudskih lo-
banja, koje pripadaju Zavodu za anatomiju Medicinskog fakul-
teta Novi Sad, Univerziteta u Novom Sadu. Lobanje su makro-
skopski analizirane na prisustvo ili odsustvo Vezalijusovog ot-
vora. Rezultati. Vezalijusov otvor je bio prisutan na 16 (61,54%),
a odsutan na 10 (38,46%) lobanja. Incidencija obostrano prisut-
nog otvora bila je 87,5% (14 lobanja), a jednostrano prisutnog
12,5% (dve lobanje). Vezalijusov otvor je bio prisutan na 10 lo-
banja muskog pola (62,5%) i Sest lobanja zenskog pola (37,5%).
Zakljucak. Na osnovu morfoloske analize lobanja, studija je
pokazala da Vezalijusov otvor moze biti jednostrano i/ili obostra-
no prisutan. Otvor je bio ¢eSc¢e prisutan obostrano i obi¢no je bio
okrugao i simetri¢an. Otvor je bio zastupljeniji kod lobanja
muskog nego kod lobanja zenskog pola. 1z rezultata ove studi-
je, moze se zakljuciti da Vezalijusov otvor nije retka anatomska
varijacija, a njegovo prisustvo i morfoloski izgled predstavljaju
vazne informacije za lekare iz razli¢itih oblasti.

Kljuéne redi: baza lobanje; sfenoidna kost; srednja kranijalna
jama; anatomske varijacije; odrasla osoba

Andreas Vesalius [1] first described and drew this
opening, which was named after him “foramen of Ve-
salius” (foramen venosum Vesalii, sphenoid emissary
foramen, canaliculus sphenoidal). The FV is a small,
non-permanent opening, with the upper end located
on the cerebral surface of the greater wings of the
sphenoidal bone, anterior and medial to the foramen
ovale and lateral to foramen rotundum. Its lower end
is located on the upper part of the lateral pterygoid
plate, inferior and lateral to the scaphoid fossa.

The FV can be unilateral or bilateral. The mean
diameter of the foramen is 1 mm in infants, while
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Abbreviations
FV — foramen of Vesalius

in adults it is 1.4 — 2 mm [2]. Anthropological stud-
ies have shown that there are numerous disagree-
ments among authors about the presence of the FV,
which range from 25 — 100% in the population [3].

According to Wood-Jones [4], the FV is a char-
acteristic of the human race and it is an indicator of
the complex cranial venous system in humans. The
FV does not exist in any primate other than humans.

The emissary vein passes through the FV and it
was named as the foramen itself, i.e. Vesalius vein,
which establishes communication between the cav-
ernous sinus and the pterygoid plexus. Along with
the emissary vein, the accessory meningeal artery
also passes through the foramen [5]. The FV is
sometimes divided with a bony septum, reducing
the space for the emissary veins and artery, result-
ing in vascular compression.

Since there is poor information on the presence
and characteristics of the FV in our population, in
comparison with the data in different populations,
this study represents a morphological analysis of the
adult skulls that show the FV. The aim of the re-
search was to determine the anatomical character-
istics of the FV in adult skulls and their classification
according to the type, shape, and sex distribution.

Material and Methods

The study included 26 dry adult skulls (13 male
and 13 female) that belong to the Osteological Collec-
tion of the Department of Anatomy of the Faculty of
Medicine, University of Novi Sad. Only skulls with-
out visible deformities and damage were examined.

The skull sex determination was done using the
sex-modified visual determination protocol modi-
fied by Ferembach [6] and Buikstra [7].

The examined skulls were photographed with
an Olympus camera (18 x optical zoom) and the
images were then transferred to the magnetic me-
dium of the computer system.
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Graph 1. Percentage of skulls with and without foramen
of Vesalius

Grafikon 1. Procenat lobanja sa prisutnim i odsutnim
Vezalijusovim otvorom

Figure 1. Bilateral foramen of Vesalius on the internal (A)
and external surface (B) of the base of the skull (arrows)

Slika 1. Obostrano prisutan Vezalijusov otvor na unu-
trasnjoj (A) i spoljasnjoj (B) strani baze lobanje (strelica)

Based on the macroscopic appearance and shape
of the FV, the skulls were morphologically analyzed
and divided into basic groups.

The incidence of bilateral and unilateral FV was
calculated and presented in relation to the sex dis-
tribution. The obtained results were graphically
presented.

Results

In a sample of 26 dry adult skulls, presence of
the FV, their shape on the internal and external sur-
face of the base of the skull, as well as sex distribu-
tion, were analyzed. Based on the morphological
characteristics, foramina were classified into two
main groups: bilateral and unilateral.

The FV was found in 16 skulls (61.54%), while
in 10 skulls (38.46%) it was absent (Graph 1).

Bilateral FV is located on the right and the left
sides of the skull (Figure 1), while unilateral foramen
is located only on the right or left side (Figure 2). In
the sample of 16 skulls, bilateral FV was found in 14
skulls (87.5%) and unilateral in 2 skulls (12.5%).

Figure 2. Unilateral foramen of Vesalius (arrow) on the
internal surface of the base of the skull

Slika 2. Jednostrano prisutan Vezalijusov otvor (strelica)
na unutrasnjoj strani baze lobanje
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Table 1. Incidence of the FV in different populations (%)
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Tabela 1. Procenat prisustva Vezalijusovog otvora kod razlicitih populacija

Author and year Nation Sample number Incidence of the foramen Vesalius (%)
Autor i godina Narod Uzorak Procenat prisustva Vezalijusovog otvora
Boyd (1930) England/Engleska 1500 skulls/lobanja 36.5%

Lanzieri (1988) America/Amerika 50 CT scans/skenova 64%

Ginsberg (1994) America/Amerika 123 CT scans/skenova 80%

Kodama (1997) Japan/Japan 400 skulls/lobanja 21.75%

Gupta (2005) India/Indija 35 skulls/lobanja 42.90%

Ramalho (2007) Brazil/Brazil 80 skulls/lobanja 71.87%

Kaplan (2007) Turkey/Turska 10 skulls/lobanja 100%

Shaik (2007) India/Indija 125 skulls/lobanja 36%

Shinohara (2010) Brazil/Brazil 400 skulls/lobanja 33.5%

Raval (2015) India/Indija 150 skulls/lobanja 60%

Murlimanju (2015) India/Indija 78 skulls/lobanja 37.2%

Bayrak (2018) Turkey/Turska 317 CBCT scans/skenova 28.1%

Costa do Nascimento (2018)  Brazil/Brazil 194 skulls/lobanja 18.55%

Nayak (2018) India/Indija 30 skulls/lobanja 30%

Leonel (2019) Brazil/Brazil 170 skulls/lobanja 45.2%

Kaplan (2019) Turkey/Turska 350 CBCT scans/skenova 41.1%

Our study (2020) Serbia/Srbija 26 skulls/lobanja 61.54%

Legend/Legenda: * CBCT - cone-beam computed tomography/Kompjuterizovana tomografija na bazi konicnih zraka

. - -
Figure 3. Bilateral asymmetric Vesalius foramina (arrows),
foramen ovale (FO), foramen spinosum (FS), foramen
lacerum (FL) on the internal surface of the base of the skull
Slika 3. Obostrano prisutan asimetrican Vezalijusov
otvor (strelice), ovalni otvor (FO), otvor bodlje (FS),
proderani otvor (FL) na unutrasnjoj strani baze lobanje
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Graph 2. Percentage of male and female skulls with
Vesalius foramina

Grafikon 2. Procenat lobanja muskog i Zenskog pola sa
prisutnim Vezalijusovim otvorom

All the examined cases presented with a foramen
on the internal and external surface of the base of
the skull, so it could be called the Vesalius canal.

In our sample, all the foramina were open. The
upper end of the canal was behind and lateral to the
foramen rotundum and in front and medial to fora-
men ovale. The lower end of the canal was located
below and lateral to the scaphoid fossa. Closed canals
at either end, or double foramina were not detected.

Asymmetric FV was found in 5 skulls. In 11
cases, foramina were small and round; in 5 cases
on one side they were larger, oval and elongated
(Figure 3). The FV were present in 10 male skulls
(62.5%) and 6 female skulls (37.5%) (Graph 2).

Discussion

In our study, FV was observed in 61.54% of
skulls (Table 1), which corresponds to the findings
of Lanzieri [8], Romalha [9], and Raval [10]. The
most common foramen is bilateral, round and sym-
metrical, found in 87.5% of the skulls. Our results
differ from the findings of other authors [5, 11-19],
where the presence of foramina is lower (Table 1).
According to most authors, the presence of the fora-
men is lower than ours, but when comparing the
results of different authors of the same nationality,
we may notice that their data also differ (Table 1).
The FV in our sample was bilateral in 87.5% and
unilateral in 12.5% of cases, which corresponds to
the findings of Kodama [20], Nayak [17] and Kale
[21]. Most authors reported approximately equal
distribution of bilateral and unilateral foramina [5,
10-12], while some studies showed that unilateral
openings were more frequent [14, 16, 18].
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In our sample, the FV was more common in
male subjects, unlike Gupta [11] and Rossi [22], who
reported that it was more common in females. Ko-
dama [20] did not detect a difference between sex-
es after examining 400 skulls.

The incidence of variable FV is probably due to
evolutionary and adaptive skeletal responses to local
biomechanical stimuli. The FV represents the com-
munication between the extracranial and intracra-
nial spaces of the skull. When present, it contains an
emissary vein that connects the venous sinus of the
skull and the venous vessels of the head, particularly
the cavernous sinus with the pterygoid plexus.
Through this canal, pathological processes and infec-
tions can pass from the extracranial into the cranial
space (causing thrombosis of the cavernous sinus and
intracranial infection). Given that the mandibular
nerve and the corresponding blood vessels of the
middle cranial fossa are nearby, pathological chang-
es can affect the neurovascular elements and lead to
certain symptoms [23-25]. The surgical significance
of this foramen is that during percutaneous trigemi-
nal rhizotomy, the needle may pass through this non-
permanent opening and lead to cavernous sinus
puncture and intracranial hemorrhage, which can be
a life-threatening condition [23, 24].

Asymmetry of the FV was observed in 5 cases
and in most cases it was likely the result of a patho-
logical process than a normal variant. The occur-

rence of asymmetry, i.e. an enlarged foramen on
one side is most often the result of an acquired ab-
normality caused by an invasion of nasopharyngeal
melanoma, angiofibroma, carotid-cavernous fis-
tula, and neurofibromatosis [8].

Based on the results, it can be concluded that
variations of FV are not rare anatomical phenomena
as previously thought. The presence of several fo-
ramina, given that it is more frequent, should be
suspected during the radiological diagnostic exam-
ination of the middle cranial fossa [23]. The finding
of FV, its shape, symmetry, and asymmetry, pro-
vides important information for anatomists, radi-
ologists, neurosurgeons, and maxillofacial surgeons.

Conclusion

In this study, the macroscopic examination of
skulls showed that foramen of Vesalius can be uni-
lateral or bilateral. The incidence of bilateral fo-
ramen was much higher than unilateral, and it was
mostly round and symmetrical. With regard to gen-
der prevalence, the foramen was more frequent in
male than in female skulls. From this, it can be con-
cluded that foramen Vesalius is not an uncommon
finding, and its presence and morphological appear-
ance represent important information for physicians
in various fields.
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Summary

Introduction. The association between substance use and ag-
gression derives from the fact that among violent crime offend-
ers there is a large number of people with alcohol and drug
abuse. The objective of the study was to determine the incidence
of psychoactive substance addicts in the population of violent
crime offenders, as well as to consider possible measures to
reduce the crime rates in this population. Material and Meth-
ods. Forensic psychiatric reports were used to assess 94 violent
offenders from 2001 to 2018. The expert reports were obtained
from the Psychiatry Clinic in Novi Sad, Serbia, including court
case files, medical records, and psychiatric and psychological
records of all offenders. Results. We have found that of the
total of 94 violent crime offenders, as many as 25% suffered
from some form of mental disorder. More than half of those
with mental disorders from this group suffered from disorders
induced by psychoactive substances, which means that as many
as 15% of all offenders had some form of addiction. On the
other hand, as much as 50% of all the offenders were under the
influence of psychoactive substances at the time of the offense,
predominantly by alcohol. Conclusion. Further research is
needed in order to develop specific programs for the prevention
of violence in the population using psychoactive substances.
Key words: Aggression; Violence; Crime; Psychotropic Drugs;
Alcohol Drinking; Mental Disorders; Risk Factors; Forensic
Psychiatry; Demography

Introduction

The use of psychoactive substances is one of the
most significant public health problems due to its
high prevalence, as well as major medical and social
consequences. It was estimated that 1 out of 20 peo-
ple between the ages of 15 and 64 years, had used

Sazetak

Uvod. Povezanost koris¢enja psihoaktivnih supstancija i agresije
proizilazi iz ¢injenice da postoji veliki broj ljudi koji zloupotre-
bljavaju alkohol i droge u grupi u€inilaca nasilnih krivi¢nih dela.
Cilj ovog istrazivanja bio je da se utvrdi ucestalost zavisnika od
psihoaktivnih supstancija u populaciji u¢inilaca nasilnih krivi¢nih
dela, kao i da se razmotre moguce mere koje bi dovele do sman-
jenja kriminaliteta u ovoj populaciji. Materijal i metode. Razma-
trana su sudsko-psihijatrijska vestacenja u kojima su procenjivani
94 ucinilaca krivicnih dela od 2001. do 2018. godine. Ova vestacenja
su sprovedena na Klinici za psihijatriju u Novom Sadu i u njima su
razmatrane informacije iz sudskih spisa, medicinske dokument-
acije, psihijatrijskog pregleda i psiholoskog testiranja svih u¢inilaca
nasilnih krivi¢nih dela. Rezultati. Utvrdili smo da je ¢ak 25% od
ukupno 94 ucinilaca nasilnih krivi¢nih dela bolovalo od nekog ob-
lika mentalnog poremecaja. Vise od polovine osoba sa mentalnim
poremecajima iz ove grupe je bolovalo od mentalnog poremecaja
uslovljenog koris¢enjem psihoaktivnih supstancija, $to znaci da je
¢ak 15% svih ucinilaca imalo neki oblik bolesti zavisnosti. S druge
strane, ¢ak 50% svih u€inilaca je bilo intoksicirano psihoaktivnim
supstancijama, dominantno alkoholom, u vreme izvr$enja dela.
Zakljucak. Potrebno je sprovoditi dalja istrazivanja u cilju razvi-
janja specifi¢nih programa prevencije nasilja u populaciji osoba koje
zloupotrebljavaju psihoaktivne supstancije.

Kljucne redi: agresija; nasilje; kriminal; psihoaktivne sup-
stance; zloupotreba alkohola; mentalni poremecaji; faktori
rizika; forenzicka psihijatrija; demografija

an illicit drug during one year. The magnitude of
this problem becomes more apparent when consid-
ering that more than 10% of those people are suf-
fering from mental disorders due to psychoactive
substance use [1].

Human aggression is defined as a behaviour that
is intended to hurt another person, resulting or likely
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to result in injury, death or psychological harm [2].
It is known that aggression is a result of a complex
interaction of neurobiological, psychological and en-
vironmental factors [3]. Unfortunatelly, we must
agree that aggressiveness of people with mental dis-
orders, including people with substance use disor-
ders, attracts little scientific attention despite its ob-
vious importance [4]. Contrary to previous profes-
sional opinions, that the risk of aggressive behavior
in the population of psychiatric patients was not
higher than in the general population, today it is
known that people with certain psychiatric diagnoses
are at increased risk for committing violent acts [5].
In other words, a mental disorder is, independently
from other factors, associated with increased aggres-
sion rate and the risk is estimated to be about 4% [6].
The risk of aggressive behavior is even greater when
there is a comorbidity of mental disorder and sub-
stance abuse [7, 8]. This connection between aggres-
sion and psychoactive substance use in people with
mental disorders can be explained by acute pharma-
cological effects of substances that can exacerbate
psychiatric symptoms or lead to poor compliance [9].

The association between substance use and ag-
gression derives from the fact that among violent
crime offenders there is a large number of people
with alcohol or drugs abuse. Substance use-related
aggression results in considerable personal suffer-
ing and socioeconomic costs [10—12]. This is con-
sistent with the fact that a large number of aggres-
sive offenders are assessed as having been under
the influence at the time of the offense [13]. Accord-
ing to the data of the World Health Organization,
alcohol consumption is associated with violence
more closely than the use of any other psychoactive
substance [14]. Literature data show that alcohol
intoxication plays an important role in about half of
all violent crimes worldwide [13]. It is estimated
that over 3 million violent crimes occur each year
in the United States where the offenders were under
the influence of alcohol [15]. Besides that, specific
studies have shown a significant association be-
tween alcohol use and homicide all over the world
[16]. Alcohol-related aggression is not associated
only with acute intoxication, it is also associated
with chronic alcohol consumption. When compared
to healthy controls, the risk of aggression is five
times higher in people with mental disorders due to
alcohol use [17]. However, alcohol-related violence
does not occur in the majority of all alcohol-depend-
ent patients [18]. In contrast to the above, a recent
meta-analysis of 32 studies, showed that the effect
of alcohol on aggression was medium [19].

When considering psychiatric treatment of ad-
diction in the context of reducing the risk of aggres-
sion in alcoholics, it is important to note that in
some studies violent behavior decreased signifi-
cantly in patients who were successfully treated and
remained abstinent at least for one year [20]. On the
other hand, noncompliance with psychiatric treat-
ment is described as an important factor for the

development of aggressive behavior in all people
with mental disorders [21].

The aim of this study was to determine the in-
cidence of people with substance use disorders in
the population of violent crime offenders, as well
as to consider possible measures to reduce crime
rates in this population.

Material and Methods

For study purposes, forensic psychiatric reports
of 94 violent offenders from 2001 to 2018 were ex-
amined. The expert reports were obtained from the
Psychiatry Clinic in Novi Sad, Serbia, including
court case files, medical records, and psychiatric
and psychological records of all offenders. All fo-
rensic records are the property of the Clinical Cen-
tre of Vojvodina and their use was authorized by
the Ethics Committee in 2017. We emphasize that
the Local Court rules require psychiatric evaluation
of all the individuals charged with violent crimes
during the trial to assess their mental capacity and
criminal liability.

Sample baseline characteristics were summa-
rized using means or frequencies, as appropriate.
Data processing included methods of descriptive
statistics, numerical features were presented through
measures of central tendency (arithmetic mean) and
measure of variability (range of values), and attribu-
tive features using frequencies and percentages.

Results

The sample included 94 violent offenders, who
were mainly male (85%) and young people (median
age 37 + 4.1 years). Forensic examination and court
case files revealed that more than a quarter (27%)
of them had first degree relatives who suffered from
psychiatric disorders. The most prevalent mental
disorder among relatives of violent offenders was
alcoholism (68%).

As for the mental state of crime offenders, the
data showed that almost one third of all subjects
(32%) had a psychiatric diagnosis before they com-
mitted the current crime. Substance use disorder was
the most frequent diagnosis, accounting for 27.9%.
Forensic psychiatric evaluation of the sample showed
that one quarter (25%) of all offenders had a major
mental disorder at the time when the crime was com-
mitted. A “major mental disorder* was defined ear-
lier for research purposes and included mood disor-
ders, psychotic disorders and substance use disor-
ders. More than half (60%) of individuals with major
mental disorders received a diagnosis from the group
of substance use disorders (F1 according to the In-
ternational Classification of Diseases — 10th revi-
sion). This means that 15% of all offenders from our
sample suffered from psychoactive substance use
disorder at the time of the offense, while the most
common diagnosis was alcohol use disorder (9%)
followed by opioid use disorder (5%).
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In addition to the above mentioned, it is important
to emphasize that exactly half of all the violent
crimes were committed under the influence of psy-
choactive substances. This means that 50% of violent
offenders were intoxicated at the time of the crime
and the vast majority of them were under the influ-
ence of alcohol (96%). Data from the court case files,
mainly laboratory findings, enabeled the reconstruc-
tion of the level of acute alcohol intoxication among
violent offenders at the time of the offense. The most
frequent level of alcohol intoxication was mild (64%),
while moderate and severe degree of intoxication was
present in 36%. The severity of intoxication is im-
portant for further assessment of the accountability
of offenders at the time of committing the offense,
because alcohol, among other factors, can negatively
impact cognitive and volitional mental functions.

Discussion

The results of our research are in line with lit-
erature data with respect to the demographic char-
acteristics of the sample. Our study included 85% of
males, confirming the known predominance of
males in the population of violent offenders [22]. The
average age of the offenders was 37 years, which is
consistent with literature data describing the offend-
ers as young adults and middle-aged persons [23].

In view of results showing a high prevalence of
mental disorders, mostly alcoholism, in close rela-
tives of violent offenders from our sample, we em-
phasize the known fact that a family history of
mental disorders is considered a major independent
risk factor for violence [24].

Almost one third of the sample (32%) was diag-
nosed and treated by psychiatrists before the of-
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fense. This is important in the context of prevention,
because adequate treatment lowers and poor com-
pliance increases the risk of violent behavior in the
population of people with mental disorders.

In general, high incidence of people with mental
disorders (25%) and substance use disorders (15%) in
our study sample is consistent with literature data and
points out the responsibility of psychiatry as a clinical
discipline to at least try to partially reduce the risk of
violence [25, 26]. This could be done by timely and
adequate treatment of people with mental disorders.

Exactly half of the offenders from the sample
were acutely intoxicated at the time of the offense
and alcohol was the most frequently used substance
(96%). This result is consistent with the results of
similar studies reporting that 34—59% of men com-
mit crimes under the influence of psychoactive
substances, and that most of the violent offenders
were under the influence of alcohol [27].

Conclusion

A large number of people with mental disorders in
the group of violent offenders demonstrate that improv-
ing prevention, recognition and treatment of mental
disorders may contribute to reducing the crime rates.
Knowledge about the etiology and treatment of psy-
choactive substance induced aggression is insufficient,
despite the high prevalence of such behavior. Further
research is needed to clarify why some people who use
psychoactive substances exhibit violence, while others
do not. In order to develop specific programs for the
prevention of violence in the population using psycho-
active substances, controlled studies comparing the
specific forms of intervention with the standard treat-
ment of addictive disorders are necessary.
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Summary

Introduction. High rates of burnout, suicide and hypertension
complications among physicians suggest an occupational etiology.
Generic assessments of the work environment are insufficient. We
examine how physicians’ “participatory action research” with ap-
propriate theoretical underpinnings provides insights. Work
Stressor Models with Instruments Created “for Physicians by
Physicians”. Specific instruments based on the Job Demands-
Resources model were developed by radiologists and psychosocial
oncologists, aimed at ameliorating burnout. Increasing perceived
value of work, frank discussions and communication between
senior and junior colleagues were key The physician-specific Oc-
cupational Stressor Index based on an additive burden model in-
formed by cognitive ergonomics was also developed by physicians.
Total occupational stressor burden was high among physicians with
cardiovascular disease. Long workhours, speed-up and job loss
threat were associated with case status. Anesthesiologists and sur-
geons had the highest stressor burden, with nightshift work tar-
geted for lowering risk. Associations between job stressors and
cardiovascular risk were strongest among female physicians. Re-
turn to Healthier Work. Intervention studies on return-to-work
regarding burnout, cardiovascular disease or malignancy are sparse
among physicians. Reduced workhours and paid “protected” time
to discuss shared experience may be helpful. Clinical experience
suggests that the physician-specific Occupational Stressor Index
facilitates return to healthier work. Conclusions. Occupation-
specific instruments developed “for physicians by physicians”
based on work stressor models can improve physicians’ work con-
ditions and health. Finding the best strategies for return-to-work
among physicians with stress-related disorders remains a challenge.
Modified work conditions can yield positive results. Return to
healthier work enhances physician empowerment and often im-
proves general work climate.

Key words: Return to Work; Physicians; Occupational Stress; Burn-
out, Professional; Workload; Health Behavior; Stress, Psychological;
Cardiovascular Diseases; Neoplasms

Sazetak

Uvod. Visoke stope obolevanja do sindroma izgaranja, komplika-
cija arterijske hipertenzije i samoubistava medu lekarima ukazu-
ju na znacaj profesionalne etiologije. Uopstena procena uslova
rada nije dovoljna. Zato ukazujemo na to kako sami lekari, teorij-
ski opravdanim postupcima, doprinose rasvetljavanju ove proble-
matike. Modeli procene profesionalnih stresora metodama koje
su kreirali lekari za lekare. Instrumenti bazirani na modelu Za-
htevi i resursi posla (engl. Job Demands-Resources model) razvi-
li su radiolozi i onkolozi, kako bi smanjili sindrom izgaranja.
Kljuéni faktori su uvazavanje uloZenog rada i iskrena, dobrona-
merna komunikacija starijih kolega sa mladim. Indeks profesio-
nalnih stresora specifican za lekare, zasnovan na modelu ukupnog
opterecenja, procenjenog kognitivnom ergonomijom, takode su
razvili lekari. Ukupan indeks optere¢enja stresorima radnog mesta
visok je kod lekara sa kardiovaskularnim oboljenjima. Dugo rad-
no vreme, ubrzavanje rada i pretnja gubitkom posla su prisutniji
kod obolelih. Anesteziolozi i hirurzi imaju najvece opterecenje, uz
potrebu za intervencijom na smanjenju no¢nog rada radi snizava-
nja rizika do obolevanja. Povezanost profesionalnih stresora i kar-
diovaskularnog rizika je znacajnija kod Zena lekara. Povratak na
zdravije radno mesto. Vrlo retke su interventne studije povratka
na radno mesto obolelih lekara od sindroma izgaranja, kardiova-
skularnih ili malignih oboljenja. Skracivanje radnog vremena i
diskusija o problemima na radu mogu biti korisni. Klinicka isku-
stva ukazuju da Indeks profesionalnih stresora za lekare pomaze
povratku na zdravije radno mesto. Zaklju¢ak. Specifi¢ni instru-
menti koje su razvili lekari za lekare, zasnovani na modelima pro-
fesionalnih stresora, mogu poboljsati uslove rada i zdravlje lekara.
Nalazenje najbolje strategije povratka na posao za obolele lekare
ostaje 1 dalje izazov. Poboljsanje uslova rada daje pozitivne rezul-
tate. Povratak na zdravije radno mesto osnazuje lekare 1 ¢esto
popravlja radnu klimu.

Kljucne redi: povratak na posao; lekari; okupacioni stresori; profe-
sionalno izgaranje; radno optereéenje; zdravlje; psihicki stres; kar-
diovaskularna oboljenja; maligne bolesti
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Abbreviations

BMI — body mass index

OSI — occupational stress index
CVD  — cardiovascular disease
RTW  —return to work

IHD — ischemic heart disease
TAV — threat avoidance vigilance
JD-R  —job demands-resources
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Introduction

Completing long, difficult training prior to
entering paid working life entails a rigorous se-
lection process for physicians. This reflects a
super ‘‘healthy worker effect” [1]. It is anticipated
that disease 1ncidence and prevalence will be
lower among physicians compared to other work-
ing (}fopqla‘glons. In other words, to effectively
handle difficulties, ph?/swlans are selected to be
physically and mentally healthy. Moreover, phy-
sicians are cognizant of behavioral and other fac-
tors that affect health. The consistent findings of
high rates of burnout, depression and suicide
among physicians [2, 3] suggest that harmful
working conditions are causative. In physician-
specific publications, various work stressors have
been implicated [4—6{.. Job stressors among phy-
sicians are also implicated in the progression
from hypertension to ischemic heart disease
(IHD). In our 7-year longitudinal study [7], once
physicians developed hypertension, their risk of
cerebrovascular or cardiovascular complications
was significantly greater than among employees
not directly providing patient care. However, ge-
neric work stressor models have often failed to
explain why physicians are at-risk for mental
health disorders and progression of hypertension
to IHD. The Job Strain Model, e.g., categorizes
physicians’ work as “active” (high demands and
high decision-making latitude) and thus expected
to engender salutogenic ways of coping and men-
tal health, as well as lower IHD risk [8].

_ Clarification requires appropriate methodolo-
gies for assess_ln% work stressors, especially to
1dentify potentially modifiable factors in the phy-
sician’s work environment. Occupation-specific
instruments are needed. When persons from the
occupation are involved, this can become “par-
ticipatory action research” [9], with deeper in-
sights gleaned about the actual work situation
and motivation strongest to improve it. A proac-
tive role is thereby suggested for physicians re-
garding our own work environment|[10]. As we
now review, physician-specific instruments

based on two work stressor models have been
developed “for physicians by physicians”.

Work Stressor Models with Instruments
Created “for Physicians by Physicians”

The Job Demands-Resources Model tailored to
Physician-Specialist Groups

Burnout is defined as a syndrome of chron-
ic exhaustion, with a negative attitude and di-
minished efficacy at work [11]. Burnout report-
edly occurs when job demands surpass job re-
sources [12]. According to the Job Demands-
Resources (JD-R) model, role conflict and am-
biguity, job insecurity and work overload are
demands; resources include social support,
feedback, coaching and autonomy. The JD-R
model has been a%plied to many work endeav-
ors, including the health care sector, and can be
tailored to specific occupations [13].

Radiologists developed a specific JD-R
based instrument for colleagues in training,
with 19 items related to demands and resources
in the radiology residency environment [14].
Emphasis was placed on personal accomplish-
ment which was poor among these specialists-
in-training. Based on their findings, the follow-
ing recommendations were made as to how to
ameliorate burnout among radiology residents:

(a) Provide feedback mechanisms to foster resi-

dent personal growth and development;

(b) Facilitate educational and social forums for

residents themselves, aimed at promoting rap-

port with frank discussions of problems;

(c) Promote interdisciplinary learning opportuni-

ties, encouraging senior colleagues to share their

clinical and research experience, and emphasiz-

ing the importance of radiology residents’ work.

A study applying the JD-R among psycho-
social oncologists FIS]Iincluded an additional
dimension of emotional demands [16] that were
considered especially relevant to this problem
area. Perceived value and work engagement
were found to be protective against burnout,
while high job demands plus overcommitment
were associated with increased burnout risk
among this profile of health-care providers.

The Physician-Specific Occupational Stressor
Index, OSI

The Occupational Stressor Index (OSI) [17-19],
an additive burden model informed by cognitive
ergonomics and brain research, assesses mobili-
zation and allocation of mental resources, and
how these are controlled by the individual. The
total job stressor load is gauged by the OSI,
which also analyzes the nature of that burden,
considering task and organizational level factors,
physical/chemical exposures,and work schedul-
ing, inter alia. The OSI considers the work envi-
ronment in its entirety, akin to taking a full oc-
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cupational history. It also provides quantitative/
normative data. Less apparent stressors are iden-
tified, including threat avoidant vigilance (TAV).
Facing potentially harmful consequences con-
tributes greatly to the stressor burden [20] with
the nervous system selectively attending to
threatening stimulicg_Zl]. Having to follow such
information, responding (f]ulckly, with errors/de-
lays having serious, even fatal consequences: this
is TAV [22, 23]. The OSI includes TAV, but most
other job stressor models do not and thus under-
estimate the stressor burden of physicians as well
as nurses, aitline pilots, professional drivers, po-
lice and firefighters, inter alia [18]. The OSl1s a
two-dimensional matrix: the rows are levels of
information transmission, as per Welford [24].
The 1% two levels (sensor input and decision-making)
are frequently “invisible” and often mlsseg,
whereas reports of “working fast” mainly reflect
the task performance level. A 4" general level
includes elements related to the overall work en-
vironment and is critical for identifying modifi-
able stressors. The columns are 7 stressor aspects
(underload, high demand, strictness, external time
pressure, aversive physical exposures, TAV and con-
flict/uncertaintyg. Each element is weighted
equally, scored from 0 (not present) to 2 (strongly
present). The total OSI score is the summation of
these factors . [10, 19]. Several occupation-specif-
ic OSI instruments have been developed, all
compatible within the same theoretical and nu-
merical framework [']. Questions about the fixed
characteristics of a given line of work are omit-
ted, to focus on variable features, especially
modifiable stressors.

The physician-specific OSI was developed b
us physicians, motivated to improve our wor
environment and health [18, 25]. The first larger-
scale study using the physician-specific OSI fo-
cused on cardiovascular disease (CVD) risk [26]
and was carried out in Novi Sad, Serbia, an area
known for a heavy burden of CVD and its risk
factors [27]. Notably, lifestyle-related risk factors
were highly }Z)revalent among the Novi Sad physi-
cians. Over 25% had a body mass index (BMI) >
28, over 30% were current smokers, almost 20%
consumed alcohol daily, and fewer than 30%
regularly engaged in recreational physical activ-
ity[26]. This case-control study included 101
physicians with one or more acquired, i.e. stress-
related, cardiovascular disorders: myocardial in-
farction, angina pectoris, arterial hygertensmn,
and certain arrhythmias[28]. The 107 referent
physicians had not been ia%nosed with any of
these disorders. The total OSI scores were sig-
nificantly (%reater among cases, with high de-
mands and TAV most notably higher. Three
modifiable stressors: long work hours, speed-up
and threat of job loss were significantly associ-

! Use of the OSI instruments is provided free of charge with
permission from the first author, the originator of the OSI [17].

ated with case status [26]. An OSI-based study
among Novi Sad physicians examined the occu-
pational concomitants of a favorable lifestyle-
related profile (normal BMI, non-smoker, regular rec-
reational physical activity and minimal alcohol consump-
tion) [29f, with stratified analysis for two groups.
One included anesthesiologists and surgeons,
reportedly at particularly elevated risk for burnout
and suicide, with long work hours and frequent
night call implicated F_’;O, 31]. Compared to other
physicians profiles, surgeons and anesthesiolo-

ists had significantly higher total OSI scores and

ewer modifiable stressors. Nightshift work was
significantly associated with life-style related pro-
file: anesthesiologists and surgeons with lower
nightshift work scores were more likely to have
normal BMI, be non-smokers, not daily alcohol
consumers with regular recreational physical ac-
tivity. Thus, nightshift work was suggested for
interventions aimed at lowering risk among an-
esthesiolo%ists and surgeons [29]. For other physi-
cians, the favorable profile was associated with a
lower total OSI score. Thus, broader intervention
strategies were poss_ible,‘tar%eting_the work envi-
ronment together with risk behaviors.

The relation between job stressors evaluated
by the OSI and stress-related CVD was most
evident among female physicians [29, 32-34].
An OSI high demand score above the mean was
associated with over 3-times greater hyperten-
sion risk, accounting for BMI as a covariate
[34]. The female physicians with a favorable risk
profile, defined 1n that study [34] as not a cur-
rent smoker and no diagnosed hypertension,
had significantly lower total OSI scores. Fewer
interruptions from people, less often listening
to emotionally-disturbing occurrences, an
lower TAV scores were significantly more often
found among those who were non-smokers and
normotensive. The association between work
conditions and lifestyle-related profile was most
apparent among female %hysimans. Significant
multivariate relations with these lifestyle factors
were reported for total OSI scores, several OSI
aspects, especially TAV and some OSI elements
(insufficient help with clinical difficulties, super-
visory duties, technical problems hampering patient
care and long work hours) [29, 32].

Given the increased risk of stress-related dis-
orders among physicians, issues of sick leave
and return to work (RTW) become salient. We
now examine how improvements in work condi-
tions could impact on RTW among our col-
leagues, and more broadly among working
populations.

Return To Healthier Work for Those Afflic-
ted With Stress-Related and Other Disorders:
Sparse Data among Physicians

~ Return to work, RTW, is vital to quality of
life after illness, often critical for maintaining
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economic and emotional stability. The question
is: to what type of work is the patient return-
ing—to a healthy job, or to one that adds yet
another burden?

Burnout and Related Mental Health Disorders
~ Mental health disorders are among the lead-
1n_§ causes of long-term disability [35, 36] with
RTW very challenging for psychiatric disorders.
Employees who develop mental health problems
are likely to conceal these from employers. Phy-
sicians appear to be especially reluctant to seek
care for mental health conditions due to fear of
revocation of their medical license [37]. Not-
withstanding many programs for RTW among
those with mental health disorders, the evidence
concerning their effectiveness is limited [38].
For physicians in training, concerns about con-
fidentiality, overburdening colleagues and ca-
reer trajectory impact on RTW. It is noted that
more research is needed regarding RTW for
]E)hy51_01ans with mental health disorders [39].

espite their high risk, there are few interven-
tion studies regarding RTW for J)hysicians with
burnout. A Norwegian study indicates that pro-
fessional counseling plus reduced work hours
helped ameliorate burnout [40]. It was suggest-
ed that reccz?njzing their heavy cognitive load
would help design strategies to reduce physician
burnout [3]. A randomized clinical trial over 19
weeks was implemented among U.S. physicians
offering paid “protected” time for discussion of
shared experience, and small-group learning,
reflection and mindfulness. Rates of deperson-
alization, emotional exhaustion and overall
burnout decreased in the trial intervention arm
and were sustained 1 year after the study [41].
A subsequent meta-analysis of interventions
aimed at physician burnout indicates:

“both individual-focused and structural or or-
ganisational strategies can result in clinically mean-
ingful reductions in burnout among physicians.
Further research is needed to establish which inter-
ventions are most effective...how individual and
organisational solutions might be combined to de-
liver even greater improvements in physician well-

being than those achieved with individual solutions”
(p. 2272) [42].

The Acquired Cardiovascular Disorders
Clinical guidelines concerning the workplace
and CVD have mainly focused on physical exer-
tion [43]. Thus, when evaluating work capacit
limitation, these are based on non-invasive eval-
uation via exercise testing and echocardiography
[44]. Although cardiac rehabilitation improves
f%ical' capacity and survival in patients with
, this does not consistently promote RTW
[44]. Many work exposures are associated with
elevated risk of IHD or hypertension, unrelated
to physical exertion. This 1s true for physicians
with THD or hypertension. We suggested that

myocardial infarction among E)(hysicians should
be considered potentially work-related [45]. As
articulated over 3 decades ago, the challenge re-
mains to offer the patient with CVD a style of
work and life which grotects health and the right
to be productive [46]. These issues are salient
vis-a-vis psychosocial job stressors, since such
exposures are associated with increased risk of
recurrent cardiac events after myocardial infarc-
tion [47-49]. In light of the importance of psycho-
social and other work%ace factors in the etiology
and progression of IHD and lgfpertension, we
suggested an integrated, graded approach to oc-
cupational cardiologic work-up, based upon de-
gree of disease severltyt[SO]. hese guidelines
are especially relevant for physicians, among
whom, as noted [7], there is heightened risk of
cardiovascular and cerebrovascular complica-
tions once hypertension develops. Blood pressure
and electrocardiographic monitoring during
work are crucial [18, 44, 50].

Malignancies

A Norwegian study examining RTW among
patients with breast, prostate or testicular cancer
confirmed that holding a job is vital to healthy
survivorship [51]. A Swedish study of women
with lymphedema after breast cancer surgery
found that many participants increased their
percentage of work time after a multi-faceted
rehabilitation program [52]. Based on evidence
that tumor growth is accelerated by suppression
of melatonin secretion, women with previous or
current breast cancer are advised against work-
ing night shifts [53]. Recently, physicians were
found to have the highest breast cancer risk of
all occupational groups [54], with shift work and
ionizing radiation exposure implicated. There
are very limited, mainly anecdotal data, con-
cerning RTW among physicians after treatment
of breast cancer or other malignancies. Dr.
Carolyn Kaelin, oncologc surgeon and Director
of the Comprehensive Breast Health Center at
Brigham & Women’s Hospital, described her
experiences “living through breast cancer” [55,
5%?. Of her many insights, the most salient to
RTW for tphysicians are the need to take full
account of the extreme fatigue which accompa-
nies chemotherapy, issues of disclosure and the
importance of social support from colleagues,
staff as well as patients.

Clinical Experience Applying the OSI for Return
to Work among Physicians Afflicted with Stress-
Related and Other Health Disorders

In various settings, the OSI has aided RTW
by helping improve work conditions for physi-
cians on sick leave due to breast cancer, other
malignancies, burnout, depression, hyperten-
sion, [HD and/or rheumatologic disorders [18,
19, 26, 57]. The OSI also aided physicians who
sought to avoid taking sick leave, by guiding
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improvements in work conditions. The process
begins by assessing the baseline ]]ob situation.
Elements of work that bolster self-confidence
and sense of achievement are preserved. Job
stressors are identified, focusing on those like-
ly to impact on clinical status and overall well-
being. Feasible ways are sought to implement
needed changes, aimed at lowering the total OSI
score. Numerical guidelines and norms are
§1V¢n in reference 19, whereby a total OSI above
8 indicates the need for urgent intervention and
above 100 as the acute danger level.
~ This com[[])rehqnsiv_e approach via the OSI,
viewed together with clinical status, avoids over-
sheltering physicians, who are encouraged to
erform challenging, but not over-taxing tasks.
hereby, overload and underload are averted.
Underload reinforces the debilitating view that
mental health disorder, cancer or other major
illness will deprive a physician from success-
fully engaging in work activity. We consistently
observed that this RTW strategy promotes a
more positive outlook, resulting in feelings of
empowerment and a sense of competence and
dignity. When workplace modifications are suc-
cessfully implemented, physicians flourish on
an individual level, and often contribute to im-
proving the work climate, e. % romoting social
support among colleagues [ 9f It is critical to
place an upper limit on work hours for l[()hys1-
cians, taking into account clinical work plus
pedagogical, research and administrative duties,
and work-related activitfi 1performed at home.
Especially for the initial RT'W phase, nightshift
work should usually be avoided. If the clinical
situation is severe, part-time work is recom-
mended. Regular, uninterrupted rest breaks with
needed time for meals are essential.

The TAV and conflict/uncertainty scores are
often very high among physicians on or potential
candidates for sick leave. Some of these TAV
stressors are fixed or relatively fixed: frequent-
ly encountering visually-disturbing scenes and
emotionally-disturbing occurrences, potentially
fatal consequences of a wrong decision, risk of
infection due to close contact with blood and
other body fluids. Caring for severely ill pa-
tients, threat of violence from patients’ families,
accidents, being faced with formal complaints
or work-related litigation, and patient suicide
further contribute to TAV burden. Among the
relatively fixed stressors from the conflict/un-
certainty aspect for physicians are the contradic-
tory/conflicting nature of information and deci-
sion-making in medicine. Yet, much of the con-
flict/uncertainty burden could be ameliorated:
frequent interruptions and other external factors
that hamper Eatient care, emotionally-charged
work atmosphere, blockage of career advance-
ment and other violations of norms of behavior,
performing multiple clinical and other tasks that
objectively require separate time allocation. Fur-

ther distress occurs if obliged to perform tasks
that a%gear to be unnecessary [5811.

Published Case Studies Several clinical cas-
es among physicians and other health profession-
als relevant to RTW were published in Refs. [18,
19, 26, 59]. The most detailed is that of a psy-
chiatrist with burnout and suicidal ideation, with
baseline total OSI score of 106 [19]. She had:

“become burned-out, in large measure, due to
her work. Yet, return to work is pivotal for her re-
covery. We present a realistic plan for modifying
the conditions under which she works, tailored to
her clinical status, capacities and affinities. This is
an iterative process; we start with the steps that can
be immediately implemented, in order for [her] to
get back to work with reasonable safety’ [19].

These initial steps included elimination of
nightshift work, limitation of total work hours
(40 hours/week maximum) and scheduled genuine
rest breaks. She was temporarily freed from
emergency room duty, since it was a traumatic
event therein, patient suicide, which triggered her
clinical deterioration. With these and other meas-
ures, the total OSI was reduced to 88.9. These
measures provided the precondition for address-
ing the more complex, psychosocial job stressors,
some of which will be discussed here (see reference
19, for the full presentation, including stressors
faced by academic physicians). Counter-meas-
ures for underload included recognition of good
work, especially the many patients helped by her
expertise and efforts. Efforts were made to repair
breakdowns in communication between senior
and junior physicians, which often resulted in
clinical misjudgments, including the patient sui-
cide which triggered our colleague’s crisis. The
emotional toll of caring for patients with severe
Esychlatrlc illness was candidly confronted. As

er self-confidence was bolstered, she initiated
a positive process encouraging colleagues to help
each other with clinical difficulties, striving to
nurture a “culture of validation and respect”.
With these and other measures, our colleague’s
total OSI score was reduced to 84.9, still high,
but below the level at which urgent intervention
is needed. Notably, the conditions under which
she was working prior to her illness were not
uncommon. The total OSI scores of other col-
leagues in her unit ranged from 95 to 108. Her
case served as an occupational sentinel health
eventc[60] whereby patterns of ill-health events
caused by occupational factors go beyond a pure-
lﬁ individual case approach to identify others at
the workplace, who have also been affected. This
is pivotal for intervening at the workplace to pre-
vent outbreaks of occupational illness.

Conclusions
Participatory action research among physicians is

a promising strategy for improving the work condi-
tions and health of our profession. Occupation-spe-
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cific instruments developed “for physicians by physi-
cians” based on work stressor models play a key role,
as seen in a substantial body of empirical literature.
Finding the best strategies to aid return to work for
physicians with stress-related or other disorders re-

mains a challenge, although clinical experience sug-
gests that modified work conditions can yield positive
results. Namely, return to healthier work enhances
the physician’s empowerment and often contributes
to improving the general work climate.
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Summary

Introduction. Cerebral autosomal dominant arteriopathy with subcorti-
cal infarcts and leukoencephalopathy is the most common monogenic
disease of small blood vessels. It commonly presents with repeated epi-
sodes of brain ischemia leading to progressive subcortical vascular de-
mentia, migraine attacks and mood disorders. Case Report. A 46-year-
old male patient was admitted with clinical presentation of stroke. The
neurological examination revealed mild divergent strabismus and a left
homonymous hemianopia. Brain magnetic resonance imaging showed
subacute infarction in the region of the posterior cerebral artery to the
right, as well as similar lesions in the splenium of the corpus callosum,
numerous mostly confluent and some discrete T2-weighted/fluid attenu-
ated inversion recovery hyperintense lesions of the centrum semiovale,
corona radiata, frontoparietal subcortex, capsula externa, periventricu-
larly at the level of occipital and temporal horns of lateral chambers bilat-
erally, and small punctiform lesions in the region of the corpus callosum.
The magnetic resonance angiography findings were normal. The patient’s
brother underwent neurological examination at the age of 42 due to severe
headaches, double vision, confusion, and numbness in the right arm. The
magnetic resonance imaging of the endocranium showed multifocal
confluent ischemic lesions predominantly in the frontal and temporal
lobes, as well as focal microangiopathic changes in the gangliocapsular
regions bilaterally in the brainstem and cerebellum. In agreement with
the patient and his brother, genetic analyses were performed in both of
them, and a mutation in exon 3 of the neurogenic locus notch homolog
protein 3 gene was confirmed (c.505C > t, p.R169C). Conclusion. Al-
though there is no causal therapy, it is very important to diagnose cerebral
autosomal dominant arteriopathy with subcortical infarcts and leukoen-
cephalopathy in order to implement measures to prevent cerebrovascular
diseases in both patients and their family members.

Key words: CADASIL; Cerebral Small Vessel Diseases; Cer-
ebrovascular Disorders; Signs and Symptoms; Magnetic Reso-
nance Imaging; Genetic Testing; Stroke

Sazetak

Uvod. Cerebralna autozomno dominantna arteriopatija sa supkortikal-
nim infarktima i leukoencefalopatijom najéesc¢a je monogenska bolest
malih krvnih sudova koja se Cesto prezentuje ponovljenim ishemijskim
mozdanim udarima koji vode u supkortikalnu vaskularnu demenciju,
atacima migrene i promenama raspolozenja. Prikaz slu¢aja. Muska-
rac star 46 godina primljen je pod klinickom slikom mozdanog udara.
U neuroloskom nalazu blag divergentni strabizam, homonimna hemi-
anopsija levo. Magnetnorezonantni imidzing mozga pokazao je suba-
kutni infarkt u regiji zadnje mozdane arterije desno, kao i promene
sli¢nih karakteristika u splenijumu korpusa kalozuma, brojne slivene,
delimi¢no i pojedinacne T2-weighted/fluid attenuated inversion recov-
ery hiperintenzne lezije centruma semiovale, korone radijata, fronto-
parijetalnog supkorteksa, kapsule eksterna, periventrikularno u nivou
okcipitalnih i temporalnih rogova lateralnih komora obostrano, manje
punktiformne leyije u regiji tela korpusa kalozum. Magnetnorezonan-
tna angiografija uredna. Pacijent ima brata koji je u 42. godini Zivota
neuroloski ispitivan zbog intenzivne glavobolje, duplih slika, zbunje-
nosti, trnjenja desne ruke. Magnetnorezonantnim imidzingom endo-
kranijuma registrovane su multifokalne konfluentne ishemijske lezije
predominantno u frontalnim i temporalnim reznjevima kao i fokalne
mikroangiopatske promene u ganglio-kapsularnim regijama obostra-
no u stablu 1 u malom mozgu. U dogovoru sa pacijentom i njegovim
bratom, obojici je nacinjena genetska analiza i potvrdeno je postojanje
mutacije u egzonu 3 neurogenic locus notch homolog protein 3 gena
(€.505C > t, p.R169C). Zakljucak. lako kauzalna terapija ne postoji,
veoma je vazno postaviti dijgnozu cerebralne autozomno dominantne
arteriopatije sa supkortikalnim infarktima i leukoencefalopatijom u
cilju sprovodenja mera prevencije cerebrovaskularnih oboljenja kako
kod pacijenta, tako i kod ¢lanova njegove porodice.

Kljuéne reci: CADASIL; cerebralna autozomno dominantna
arteriopatija; cerebrovaskularne bolesti; znaci i simptomi; mag-
netna rezonanca; genetsko testiranje; mozdani udar
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Abbreviations

CADASIL - Cerebral autosomal dominant arteriopathy with
subcortical infarcts and leukoencephalopathy

PCA — posterior cerebral artery

FLAIR — fluid attenuated inversion recovery

NOTCH3 - neurogenic locus notch homolog protein 3

CVD — cerebrovascular disease

MRI — magnetic resonance imaging
Introduction

Cerebral autosomal dominant arteriopathy with
subcortical infarcts and leukoencephalopathy (CA-
DASIL) is the most common hereditary cause of cer-
ebral angiopathy and vascular dementia in adults.
Clinically, CADASIL is associated with repeated
episodes of brain ischemia leading to progressive sub-
cortical vascular dementia, migraine attacks and mood
disorders. Brain magnetic resonance imaging (MRI)
shows diffuse, often confluent and symmetric white
matter lesions, multiple lacunar infarctions, and cer-
ebral micro hemorrhages. The CADASIL diagnosis
is confirmed by identification of the neurogenic locus
notch homolog protein 3 (NOTCH3) gene mutation
located on the 19p13 chromosome [1-3]. The criteria
for diagnosis include: 1. Onset of illness before the age
of 50 years; 2. At least two of the following clinical
symptoms attack with persistent neurological signs,
migraines, mood disorders, subcortical dementia; 3.
Absence of vascular risk factors; 4. Autosomal domi-
nant inheritance, and 5. White mass lesions without
cortical infarction [1-3]. There is no causal treatment.
We present a case with different clinical expressions
of the same gene mutation within one family.

Case Report

A 46-year-old male patient was admitted due to sud-
den visual disturbances, confusion, disorientation in
time and space, and occipital headaches. The com-
plaints started a few days before the admission. The
patient was a smoker, moderate alcohol consumer, and
had no other previously registered risk factors for cer-
ebrovascular disease (CVD). On admission, he pre-
sented with bradypsychia and disorientation in time and
space. His eyes were slightly divergent, and he reported
diplopia in all directions of gaze. Right-sided homony-
mous hemianopia (National Institutes of Health Stroke
Scale - NIHSS 4, modified Rankin Scale - mRS III)
was evident. Brain computed tomography (CT) showed
a subacute ischemic lesion in the right posterior cerebral
artery (PCA) circulation, chronic ischemia in the pons,
hypodensity in the supratentorial white matter, mostly
subcortically. Ultrasonographic findings of the head
and neck blood vessels were all normal. Contrast tran-
scranial Doppler (TCD) was normal, and electrocardi-
ography (ECG) did not show heart thythm disturbanc-
es. Brain MRI examination confirmed an extensive
subacute PCA lesion on the right, similar changes in the
splenium of the corpus callosum, numerous mostly
confluent and some discrete T2W/fluid attenuated in-
version recovery (FLAIR) hyperintense lesions of the

centrum semiovale, corona radiata, frontoparietal sub-
cortex, capsula externa, periventricularly at the level of
occipital and temporal horns of lateral chambers bilat-
erally, and smaller punctiform lesions in the corpus
callosum region. Similar bilateral changes were found
in the temporal subcortical region, slightly more pro-
nounced on the left, all corresponding to CADASIL or
vasculitis. The magnetic resonance angiography was
normal (Figure 1). Immunological tests were within
standard ranges, and routine hemostasis parameters and
thrombophilia markers were normal. The patient was
methylenetetrahydrofolate reductase (MTHFR)
A1298C heterozygous. The results of psychological test-
ing indicated global mild to moderate cognitive impair-
ment, resulting from dysfunction of prefrontal-subcor-
tical circuits. Most pronounced were deficits in execu-
tive functions, and there were also disturbances in
performing movements. Medical history data were
obtained. The patient had a twin brother who had no
complaints at the time, and a year elder brother who was
neurologically examined at the age of 42 due to severe
headache, double vision, confusion, and numbness in
the right arm. Brain MRI recorded multifocal confluent
ischemic lesions predominantly in the frontal and tem-
poral lobes as well as focal microangiopathic bilateral
changes in gangliocapsular regions in the stem and
cerebellum (Figure 2).

Figure 1. Subacute extensive lesion located occipitally on
the right and in the corpus callosum splenium; confluent,
partly discrete hyperintense lesions on T2 FLAIR in fron-
toparietal subcortex and periventricularly; chronic lacunar
ischemia of the pons

Slika 1. Subakutna ekstenzivna lezija okcipitalno desno
i u splenijumu korpusa kalozuma. Slivene, delom i pojedi-
nacne hiperintenzne lezije T2/fluid attenuated inversion
recovery sekvence frontoparijetalnog supkorteksa i pre-
riventrikularno. Hronicna lakunarna ishemija ponsa

The recommended genetic testing for CADASIL
was not performed. Thereafter, the patient was taking
aspirin and had no new complaints. Neurological ex-
amination registered only divergent strabismus of the
left eye. He was depressed because his daughter had
migraine headaches and epileptic seizures. Neuroim-
aging was not done. Their mother had similar prob-
lems. Our patient and his brother agreed to undergo
genetic testing and it confirmed a mutation in the
exon 3 of the NOTCH3 gene (c.505C > t, p.R169C).
Genetic counseling and testing of other family
members was recommended, but it has not been
accepted by the time of writing this report.
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Figure 2. Multiple confluent changes of increased inten-
sity on T2 and FLAIR, localized temporopolarly, perive-
ntricularly and in the deep subcortical white matter, with
several lacunar lesions of the same MRI characteristics
Slika 2. Visestruke i slivene promene povisenog intenzi-
teta signala u T2 i FLAIR, lokalizovane temporopolarno,
periventrikularno i u dubokoj supkortikalnoj beloj masi,
sa nekoliko lakunarnih lezija istih karakteristika na snim-
cima magnetne rezonancije

Discussion

Cerebral autosomal dominant arteriopathy with sub-
cortical infarcts and leukoencephalopathy 1s the most
common and most recognized monogenic disease of
small blood vessels. Several smaller and national reg-
isters estimate that its prevalence reaches 2 — 5 cases
per 100,000 people [4]. Morphologically, CADASIL
represents non-atherosclerotic, non-amyloid arterio-
pathy which most commonly affects the penetrating
and leptomeningeal arteries. The pathohistological
basis involves the accumulation of granular osmio-
philic material around the smooth muscle cells and
their subsequent degeneration. The changes are sys-
temic and may also be detected in blood vessels of
various organs and the skin. The disease develops
due to mutations in the NOTCH 3 gene on the chro-
mosome 19p13 [2]. This gene encodes a large trans-
membrane protein receptor on smooth muscle cells
of the arteries and plays an important role in organo-
genesis and vasculogenesis. The penetrance of the
disease is probably 100%. However, the expression
varies in the age of onset, severity of the clinical
picture and disease progression within one family
[4]. The diagnosis of CADASIL is established based
on the typical clinical picture, characteristic brain
MRI findings, biopsy of the nerves, muscles and
skin, and genetic analysis. The disease manifests
clinically between 30 and 50 years of age. The most
frequent clinical manifestation is recurrence of lacu-
nar ischemic strokes in the absence of conventional
risk factors for CVD, usually between the ages of 35
and 45, although there are huge discrepancies in the
literature (from 20 to 70 years) [5]. Recent studies
have shown that smoking in these patients doubles
the risk of stroke and increases the risk of dementia
by three times [6]. Development of territorial infarcts
in the vascularization areas of large arteries is rare
and probably accidental. In patients of East Asian
origin, a higher prevalence of intracranial stenosis
was reported, which suggested in several studies that
in the absence of vascular risk factors the involve-
ment of large blood vessels was associated with CA-
DASIL [7, 8]. Approximately 20 — 40% of patients

have migraine with aura and up to 60% of patients
have migraine headache without aura. Migraine may
precede stroke even by several years [5]. Impairment
of the executive functions and working memory may
be present even before the occurrence of transient
ischemic attack (TIA) and stroke. Episodic memory
may be preserved until the advanced stage of the
disease. However, repeated lacunar strokes lead to
pseudobulbar palsy and pronounced subcortical vas-
cular dementia before the age of 65. Psychiatric dis-
orders may vary from mild personality disorders to
severe depression and mania. Migraine and develop-
ment of psychiatric disorders are seen in the earlier
stage of the disease and in some families represent
the dominant clinical finding. Approximately 10%
of patients with CADASIL have epileptic seizures
[3]- Neuroradiological findings obtained by MRI are
specific. Prior to the first clinical manifestations,
white matter hyperintensity on the T2W and FLAIR
sequences may be registered, which tend to be sym-
metrical, bilateral, distributed periventricularly, in the
deep white matter, with predilection sites in the pari-
etal and frontal lobes, temporopolar white matter and
in the capsula externa [1]. Changes in the frontal tem-
poral lobe have high sensitivity and specificity (90%)
and are useful in establishing the diagnosis. Changes
in the capsula externa have high sensitivity (90%) but
lower specificity (50%) [1]. Abnormalities in the cor-
pus callosum are rarely present in small vessel dis-
ease; they have been described in CADASIL and are
common in multiple sclerosis, which is one of the
reasons why CADASIL may be misdiagnosed as mul-
tiple sclerosis. Lacunar infarcts are most frequently
localized in the centrum semiovale, thalamus, basal
ganglia and pons. This is the most important MRI
parameter that correlates with the degree of cognitive
impairment. Cerebral microbleedings are registered
on T2 sequences and T2* in 30 — 70% of patients,
most commonly in the thalamus but also in the cortex,
subcortically, in the white matter and brainstem, usu-
ally outside ischemic lesions [9]. CADASIL is primar-
ily a subcortical disease, and recent studies using 7T
MRI recorded changes in the cortex in the form of
microinfarctions and initial diffuse cortical changes
[4]. The diagnosis can also be established by skin
biopsy; it is a standard procedure, however, the results
of almost one half of the studies were false negative.
The gold standard for establishing the diagnosis is the
genetic confirmation of point mutations of the
NOTCH gene, most frequently in exon 4 in the Eu-
ropean population, followed by exons 8 and 3. In Ser-
bia, three families (now four) with the diagnosis of
CADASIL and point mutations in the exon 3 of this
gene have been described so far [10, 11]. To date, over
150 mutations in exons 2 — 24 in over 500 families
have been reported worldwide. Although these muta-
tions have been registered in patients with a family
history of CADASIL, recently de novo mutations have
also been confirmed [12, 13]. That is why genetic test-
ing should be carried out if there is clinical and mor-
phological suspicion of CADASIL, regardless of the
absence of family history of the disease, and it is recom-
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mended in cases with positive family history even in
the absence of clinical manifestations or with atypical
clinical picture. Differential diagnosis includes multiple
sclerosis, acute disseminated encephalomyelitis, hyper-
tensive arteriosclerotic encephalopathy, cerebral angii-
tis, amyloid angiopathy, fabric disease, and cerebral
autosomal recessive arteriopathy with subcortical in-
farcts and leukoencephalopathy.

Conclusion
Cerebral autosomal dominant arteriopathy with

subcortical infarcts and leukoencephalopathy is the
most common monogenetic disease of the small

blood vessels that should be suspected in a younger
population with registered signs of small blood ves-
sels disease, especially if they are without detected
conventional risk factors for cerebrovascular dis-
eases and there is a positive family history for cer-
ebrovascular disease. The penetrance of the disease
is high, but the clinical expression varies widely in
terms of age of onset and presentation, as well as
the severity of the clinical symptoms. Although
causal therapy does not exist, it is very important
to diagnose cerebral autosomal dominant arterio-
pathy with subcortical infarcts and leukoencepha-
lopathy in order to implement prevention measures
for both the patients and their family members.

References

1. Markus HS, Martin RJ, Simpson MA, Dong YB, Ali N,
Crosby AH, et al. Diagnostic strategies in CADASIL. Neurology.
2002;59(8):1134-8.

2. Joutel A, Corpechot C, Ducros A, Vahedi K, Chabriat H,
Mouton P, et al. Notch3 mutations in CADASIL, a hereditary adult-
onset condition causing stroke and dementia. Nature. 1996;383
(6602):707-10.

3. Zhu S, Nahas SJ. CADASIL: imaging characteristics and
clinical correlation. Curr Pain Headache Rep. 2016;20(10):57.

4. Di Donato I, Bianchi S, De Stefano N, Dichgans M, Dotti
MT, Duering M, et al. Cerebral autosomal dominant arteriopathy
with subcortical infarcts and leukoencephalopathy (CADASIL) as
amodel of small vessel disease: update on clinical, diagnostic, and
management aspects. BMC Med. 2017;15(1):41.

5. Adib-Samii P, Brice G, Martin RJ, Markus HS. Clinical
spectrum of CADASIL and the effect of cardiovascular risk factors
on phenotype: study in 200 consecutively recruited individuals.
Stroke. 2010;41(4):630-4.

6. Chabriat H, Hervé D, Duering M, Godin O, Jouvent E,
Opherk C, et al. Predictors of clinical worsening in cerebral auto-
somal dominant arteriopathy with subcortical infarcts and leukoen-
cephalopathy: prospective cohort study. Stroke. 2016;47(1):4-11.

7.Yin X, WuD, Wan J, Yan S, Lou M, Zhao G, et al. Cerebral
autosomal dominant arteriopathy with subcortical infarcts and

Rad je primljen 8. XI 2019.

Recenziran 22. X1 2019.

Prihvacen za Stampu 26. X1 2019.
BIBLID.0025-8105:(2019):LXX11:11-12:375-378.

leukoencephalopathy: phenotypic and mutational spectrum in pa-
tients from mainland China. Int J Neurosci. 2015;125(8):585-92.

8. Kang HG, Kim JS. Intracranial arterial disease in CA-
DASIL patients. J Neurol Sci. 2015;395(1-2):347-50.

9. Stojanov D, Vojinovic S, Aracki-Trenkic A, Tasic A, Bene-
deto-Stojanov D, Ljubisavljevic S, et al. Imaging characteristics of
cerebral autosomal dominant arteriopathy with subcortical infarcts
and leucoencephalopathy (CADASIL). Bosn J Basic Med Sci. 2015;
15(1):1-8.

10. Pavlovic AM, Dobricic V, Semnic R, Lackovic V, Nova-
kovic I, Bajcetic M, et al. A novel Notch3 Gly89Cys mutation in a
Serbian CADASIL family. Acta Neurol Belg. 2013;113(3):299-302.

11. Zidverc-Trajkovic J, Lackovic V, Pavlovic A, Bajcetic M,
Carevic Z, Tomic G, et al. Cerebralna autozomno dominantna ar-
teriopatija sa subkortikalnim infarktima i leukoencefalopatijom
(CADASIL) - prikaz tri bolesnika iz Srbije. Srp Arh Celok Lek.
2008;136(3-4):148-53.

12. Federico A, Bianchi S, Dotti MT. The spectrum of muta-
tions for CADASIL diagnosis. Neurol Sci. 2005;26(2):117-24.

13. Stojanov D, Grozdanovic D, Petrovic S, Benedeto-Stojanov
D, Stefanovic I, Stojanovic N, et al. De novo mutation in the
NOTCH3 gene causing CADASIL. Bosn J Basic Med Sci. 2004;
14(1):48-50.



Med Pregl 2019; LXXII (11-12): 379-382. Novi Sad: novembar-decembar.

Institute of Cardiovascular Diseases of Vojvodina, Sremska Kamenica

Cardiology Clinic!
Clinical Center of Vojvodina, Novi Sad

Clinic of Internal Medicine, Department of Gastroenterology?

University of Novi Sad, Faculty of Medicine Novi Sad?

379

Case report

Prikaz slucaja

UDK 616.12-008.315-02:616.441-008.64
https://doi.org/10.2298/MPNS1912379D

Oncology Institute of Vojvodine, Center for Imaging Diagnostics, Sremska Kamenica*
Institute of Cardiovascular Diseases of Vojvodina, Sremska Kamenica Clinic of Cardiosurgery®
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Summary

Introduction. The causes of dilated cardiomyopathy can be
divided into ischemic and nonischemic. Although the impor-
tance of thyroid hormones for proper functioning of the cardio-
vascular system is well known, dilated cardiomyopathy is a rare
presentation of hypothyroidism. Case Report. This is a case
report of a 38-year-old man admitted to the Intensive Cardiac
Care Unit with signs and symptoms of advanced heart failure.
Dilated cardiomyopathy was established by echocardiography,
while blood test showed highly elevated levels of thyroid stim-
ulating hormone and decreased levels of free triiodothyronine
and free thyroxine. The ejection fraction was significantly im-
proved with levothyroxine replacement therapy. Conclusion.
Hypothyroidism should always be considered as the cause of
dilated cardiomyopathy. Thyroid hormone tests should be per-
formed in all patients with dilated cardiomyopathy.

Key words: Hypothyroidism; Cardiomyopathy, Dilated; Thy-
roid Hormones; Diagnosis; Signs and Symptoms; Heart Failure;
Echocardiography; Electrocardiography; Hormone Replace-
ment Therapy; Treatment Outcome

Introduction

Cardiomyopathy is defined as a myocardial disease
which includes both morphological and functional
heart disorders. Although there are different classifica-
tion criteria, the most common is by morphological
characteristics including four subtypes - hypertroph-
ic cardiomyopathy (HCM), dilated cardiomyopathy
(DCM), arrhythmogenic cardiomyopathy, and left
ventricular (LV) non/compaction cardiomyopathy [1].

In DCM, the left ventricle is enlarged with poor
contractility. Usually, the causes of DCM are divided
in two groups, of ischemic and nonischemic origin.

Impaired thyroid hormone production and blood
concentration, higher or lower than normal, affect the

SaZetak

Uvod. Etiololoski ¢inioci za nastanak dilatativne kardiomio-
patije najcesce se dele na ishemijske i neishemijske. lako je
vaznost tiroidnih hormona za adekvatno funkcionisanje kardio-
vaskularnog sistema dobro poznata, dilatativna kardiomiopatija
je retka prezentacija hipotiroidizma. Prikaz slu¢aja. Prikazali
smo slucaj 38-godisnjeg muskarca primljenog u jedinicu inten-
zivne kardioloske nege sa simptomima i znacima uznapredovale
sr¢ane slabosti. Ehokardiografski registrovana je dilatativna kar-
diomiopatija, dok su laboratorijskim testovima utvrdene visoke
vrednosti tirostimuliSu¢eg hormona 1 niske vrednosti slobodnog
trijodtironina i slobodnog tiroksina. Ejekciona frakcija znac¢ajno
je poboljsana nakon uvodenja terapije levotiroksinom. Zakljucak.
Hipotiroidizam uvek mora bit razmotren kao uzrok dilatativne
kardiomiopatije. Ispitivanje tiroidnih hormona treba uraditi kod
svih pacijenata sa dilatativnom kardiomiopatijom.

Kljuéne recéi: hipotireoidizam; dilatativna kardiomiopatija;
tireoidni hormoni; dijagnoza; znaci i simptomi; sr¢ana slabost;
ehokardiografija; elektrokardiografija; hormonska supstituci-
ona terapija; ishod lecenja

cardiovascular system causing changes in blood pres-
sure, systemic vascular resistance, heart rhythm and
rate and change in myocardial gene expression [2]. Even
though structural myocardial changes can be explained
by affected protein synthesis in myocytes, DCM is not
a common presentation of hypothyroidism [3].

This case report is about a young male with hy-
pothyroidism and DCM, which was improved after
hormone replacement therapy with levothyroxine.

Case Report
A young 38-year-old male was admitted to the

Intensive Care Unit of the Institute of Cardiovascu-
lar Diseases of Vojvodina with symptoms and signs

21208, Sremska Kamenica, Institutski put 4, E-mail: vanja.drljevic.todic@ikvbv.ns.ac.rs
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Abbreviations

ECG — electrocardiography

DCM — dilated cardiomyopathy

LV — left ventricle

TSH — thyroid stimulating hormone
EF — ejection fraction

FT4 — free thyroxine

of advanced congestive heart failure. He reported
progressive dyspnea and stomachache that started
12 hours before admission. There was no history of
chest pain. The previously diagnosed hypertension
was treated by recommended medication.

On examination, the patient presented with
bradypsychia, hypertension (165/115 mmHg), heart
rate of 100 per minute, and bilateral chest crepita-
tions, pretibial edema, without heart murmur and
hepatomegaly.

Figure 1. Echocardiography on admission
Slika 1. Ehokardiografski nalaz pri prijemu

Blood test showed increased creatinine 180
pumol/l and N-terminal precursor of brain natriuretic
peptide (NT-pro-BNP) 16241 [0.0-125.0] pg/ml. Liv-
er function tests were also slightly increased: aspar-
tate aminotransferase (AST) 67 [0.0-31.0] U/l alanine
aminotransferase (ALT) 85 [0.0-34.0] U/l, creatin
kinase (CK) 395 [0.0-150.0] U/1, creatine kinase
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Figure 2. Electrocardiogram
Slika 2. Elektrokardiogram

muscle-brain fraction (CK-MB) 52 [0.0-25.0] U/L.
Serum protein levels, high-sensitive troponin (HsTni)
levels and electrolytes were within reference values.

Echocardiography (ECG) showed a dilated left
ventricle with severe systolic dysfunction, with
ejection fraction (EF) of 14%, moderate mitral re-
gurgitation and diastolic dysfunction with impaired
relaxation (Figure 1). Ultrasound revealed no intra-
abdominal pathology. The ECG showed negative T
wave in the inferior-lateral leads (DI, DII, DIII,
aVL, aVF, V4 - V6) (Figure 2). The chest X-ray
showed a dilated cardiac silhouette and bilateral
pleural effusions, while computerized tomography
(CT) coronary angiogram found no coronary vessel
pathology. Serologic tests for herpes simplex virus
type 1, cytomegalovirus, influenza type 1, coxsack-
ievirus type A and B, Epstein-Barr virus, hepatitis
type B and C, human immunodeficiency virus
(HIV) were negative.

Following the European Society of Cardiology
heart failure guidelines [4], thyroid hormone levels
were examined showing highly elevated serum levels
of thyroid stimulating hormone (TSH) 49.99 [0.25-5.0]
pwlU/ml, and decreased level of free triiodothyronine
(FT3) 0,70 [4.0 - 8.3] pmol/l and free thyroxine (FT4)
1,00 [9.0-20.0] pmol/l. Levothyroxine therapy with 25

Table 1. Echocardiographic parameters and TSH values
Tabela 1. Ehokardiografski parametri i vrednosti TSH

Follow up period (date)/Period pracenja (datum)

August/Avgust January/Januar August/Avgust
2018 2019 2019
TSH (nIU/1) 49,99 16,34 4,2
EF (%) 14 41 55
LVIDd (mm) 80 54 50
LVIDs (mm) 75 34 30

Legend: TSH - thyroid stimulating hormone; EF - ejection fraction; LVIDd - left ventricle internal dimensions in diastole; LVIDs - left
ventricle internal dimensions in systole

Legenda: TSH — tiroidni stimulisu¢i hormon,; EF — ejekciona frakcija; LVIDd —unutrasnje dimenzije leve komore u dijastoli; LVIDs —unu-
trasnje dimenzije leve komore u sistoli
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Figure 3. Echocardiography one year after discharge

Slika 3. Ehokardiografski nalaz godinu dana posle ot-
pusta

mcg was promptly initiated and the dosage was grad-
ually increased to 50 mcg daily, in addition to the
therapy he was receiving for acute heart failure. The
patient was discharged after 10 days with improve-
ment in symptoms and clinical status.

The ECG examinations were performed 5 and
12 months after discharge, showing increased EF
(41%, 55%, respectively) and decreased left ven-
tricular chamber dimensions (Table 1, Figure 3).
The TSH and FT4 values were normalized by hor-
mone replacement therapy.

The patient is now taking medications for hy-
pertension and hypothyroidism only. The control
examination showed normalized ECG after 3
months, while liver function tests and myocardial
enzyme values were normalized after one month.

Discussion

It is well known that thyroid hormones affect
almost every cell in the body causing structural and
functional changes when it comes to thyroid func-
tion impairment.

Effects of thyroid hormones on cardiovascular
system can be divided into two main groups - ge-
nomic and non-genomic, both affecting the heart

381

muscle and blood vessels [5, 6]. There are many
studies which have shown that heart function dis-
turbances are mostly due to impaired protein syn-
thesis [5]. The assessment of TSH is a diagnostic
test recommended by the European Society of Car-
diology Guidelines for diagnosis and treatment of
heart failure (class I - stage C) [4].

It has also been shown that expression of some
potassium gated ion channels, sodium/potassium
(Na-K) pump functioning is also thyroid hormone
dependent [7].

Even subclinical thyroid disorders are associ-
ated with changes in ECG parameters, particularly
affecting the heart rate and QTc interval which was
not registered in our patient [8].

The most consistent effect of hypothyroidism is
diastolic function impairment, due to elevated pres-
sure in the early filling phase and changes in the
ventricular filling velocity. Bradycardia and hyper-
tension are also common findings, while systolic
function is usually slightly affected.

However, there are few case studies in the lit-
erature, reporting about reversible DCM caused by
hypothyroidism [9, 10], suggesting that in patients
with DCM, hypothyroidism should always be ex-
cluded as a potential cause.

In this case report, we have presented a case of
a male patient with DCM and symptoms of acute
heart failure. With introduction of hormone replace-
ment therapy, LV dimension and EF normalized
showing that severe hypothyroidism was the cause
of DCM.

Conclusion

Dilated cardiomyopathy is usually an idiopathic
disease with uncertain prognosis, but it rarely de-
velops due to other conditions (pregnancy, alcohol
abuse, hyper and hypothyroidism etc.).

Although its exact pathogenesis remains un-
known and could be a topic for future investiga-
tions, hypothyroidism should always be considered
as the cause of dilated cardiomyopathy, because this
life threatening disease is potentially reversible with
adequate hormone replacement therapy.
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Summary

Introduction. Post-dural puncture headache is classified as a sec-
ondary headache attributable to non-vascular intracranial disorders
and belongs to the group of headaches caused by low cerebrospinal
fluid pressure. Etiopathogenesis. The pathogenesis is not com-
pletely clear, but it is thought to be caused by the cerebrospinal
fluid leak through the duct opening. Cerebrospinal fluid efflux leads
to a decrease in intracranial pressure and stretching of the pain
sensitive intracranial structures. A drop in intracranial pressure can
cause compensatory cerebrovascular vasodilation, contributing to
the onset of a headache. Diagnosis and Therapy. Post-dural punc-
ture headache clinically presents as an orthostatic headache. In most
cases, the diagnosis is made based on a typical clinical picture and
it can be confirmed by magnetic resonance imaging and measure-
ment of cerebrospinal fluid pressure. The condition is usually be-
nign, most often with spontaneous recovery. The therapy involves
conservative treatment, medications, as well as some invasive meth-
ods: epidural blood patches, blockage of the greater occipital nerve,
and in most severe cases, epidural injection of fibrin sealant or
surgical dural repair. Conclusion. Post-dural puncture headache is
a common complaint in the clinical practice of neurologists and
anesthesiologists. The prognosis is usually favourable, while the
therapy may include conservative or invasive treatment procedures.
Key words: Post-Dural Puncture Headache; Headache Disor-
ders, Secondary; Cerebrospinal Fluid Leak; Intracranial Pres-
sure; Blood Patch, Epidural; Intracranial Hypotension; Hypo-
tension, Orthostatic; Spinal Puncture; Headache

Introduction

Dural or lumbar puncture (LP) involves passing
of a needle through the dura mater into the subarach-
noid space filled with cerebrospinal fluid (CSF).
Headache is sometimes an uncomfortable complica-
tion of LP. It may occur after a planned LP per-

Sazetak

Uvod. Glavobolja nakon punkcije dure je svrstana u sekundarnu
glavobolju koja se pripisuje nevaskularnim intrakranijalnim
poremecajima i nalazi se u grupi glavobolja koje se pripisuje
niskom pritisku likvora. Etiopatogeneza. Patogeneza nije u
potpunosti jasna, a smatra se da je uzrokovana odlivanjem cer-
ebrospinalne te¢nosti kroz otvor na duri. Odlivanje likvora
dovodi do smanjenja intrakranijalnog pritiska i istezanja na bol
osetljivih intrakranijalnih struktura. Pad intrakranijalnog pri-
tiska moze izazvati kompenzatornu cerebrovaskularnu vazodi-
lataciju, $to doprinosi razvoju glavobolje. Dijagnoza i terapija.
Klinic¢ki se prezentuje kao ortostatska glavobolja. Dijagnoza se
u vecini slucajeva postavlja na osnovu tipi¢ne klinicke slike, a
moze se potvrditi magnetnom rezonancijom i merenjem pri-
tiska likvora. Tok je obi¢no benigan sa naj¢esce spontanim
oporavkom. U terapiji se mogu primeniti konzervativne mere
le¢enja, medikamenti i invazivne metode u vidu epiduralne
krvne zakrpe, blokade velikog okcipitalnog nerva, a u najtezim
slu¢ajevima primenjuje se epiduralna injekcija fibrinskog lepka
ili hirurska reparacija dure. Zakljuc¢ak. Glavobolja nakon punk-
cije dure je Cesta zalba sa kojom se susre¢u neurolozi i anestezi-
olozi u klini¢koj praksi. Prognoza je obi¢no povoljna. U tera-
piji se mogu primeniti konzervativne i invazivne mere leCenja.
Kljuéne reéi: glavobolja nakon duralne punkcije; sekundarne
glavobolje; curenje cerebrospinalne te¢nosti; intrakranijalni
pritisak; epiduralne krvne zakrpe; intrakranijalna hipotenzija;
ortostatska hipotenzija; spinalna punkcija; glavobolja

formed for diagnostic or therapeutic purposes, after
spinal anesthesia, but also after accidental dural
puncture during epidural anesthesia [1, 2]. The re-
sulting headache is called post-dural puncture head-
ache (PDPH). In the International Classification of
Headache Disorders, this headache is classified as
a secondary headache attributed to non-vascular
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LP — lumbar puncture
CSF — cerebrospinal fluid
PDPH - post-dural puncture headache
G — gauge
SSRIs  —serotonin reuptake inhibitors
MRI — magnetic resonance imaging
EBP — epidural blood patches

intracranial disorders and belongs to the group of
headaches caused by low CSF pressure [3, 4].

Pathophysiology

It is not entirely clear how post-dural puncture
causes headache. There are two main hypotheses.
The first is that the headache is caused by leaking
of the CSF through the duct opening, and the con-
sequent decrease in the CSF volume and develop-
ment of cerebrospinal hypotension. The conse-
quence is sinking of the brain, loss of brain buoy-
ancy, and stretching of pain sensitive structures [5].
The second hypothesis is related to the compensa-
tory vasodilatation resulting from the activation of
adenosine receptors due to reduced CSF volume.
Most likely both mechanisms play a role [3, 6]. In
general, pathophysiological mechanisms do not dif-
fer significantly from those described for spontane-
ous intracranial hypotension [7].

Epidemiology and risk factors

After back pain, post-dural puncture is the second
most common complication of the lumbar puncture
[1]. The incidence of PDPH varies highly in different
studies, from 2.6% to 30% [8]. A number of factors
affect the incidence of PDPH. The large variation in
the incidence of PDPH indicates a possible inaccu-
racy in defining this type of headache. This is sup-
ported by the fact that PDPH is rare in childhood, but
one of the reasons for this is a more difficult diagno-
sis at an early age [9]. The PDPH is 2 - 3 times more
frequent after diagnostic LP, than after spinal anes-
thesia [10]. This may be due to the use of thinner
needles for spinal anesthesia and smaller volume of
CSF loss [11]. Although headache is found to be more
common after general than after spinal anesthesia,
the high incidence of non-specific postoperative
headaches after spinal anesthesia requires special
attention [12]. The incidence of PDPH after lumbar
puncture varies depending on individual patient char-
acteristics (invariable factors), needle type and tech-
nique used (variable factors), as well as the diagnos-
tic criteria and monitoring methods applied [8]. The
shape and the size of perforation of the dura mater
depends on the diameter of the needle, the thickness
of the brain membrane at the injection site, and the
direction of the injection with respect to the longitu-
dinal axis of the fibers in the dura mater. Of the
variable factors that may affect the appearance of
PDPH, the most important is the thickness, that is,
the diameter of the used needle. Numerous studies
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have confirmed that the incidence of PDPH is less
frequent if thinner needles are used [13]. A smaller
diameter needle makes a hole in the dura smaller,
which causes both CSF leakage and the frequency of
PDPH to be lower. When using 16 - 19 gauge (G)
needles, the incidence of headache is 70%. When
using 20 - 22 G needles, the incidence of headaches
is 40%. Given that these are needles that are com-
monly used in diagnostic LP, this is probably one of
the reasons for the more frequent occurrence of
PDPH in these cases. As thinner needles are used in
epidural and spinal anesthesia, the incidence of
PDPH is less frequent in these cases. Specifically,
when using 24 - 27 G needles, the incidence of head-
ache is 12% [5]. Regarding the type of needles used
for diagnostic punctures, some reports indicate that
the size of the needle, not the shape, is important [14].
Other studies show that the incidence of headache is
significantly lower when using atraumatic needles
[15]. Davis et al. showed that when using atraumatic
needles, the incidence of headache is 27.1% com-
pared to the use of traumatic needles when the inci-
dence is 60.4%. This difference is explained by the
fact that tips of atraumatic needles, with smaller sur-
face and rounded edges, like a tip of a pencil, sepa-
rate the longitudinal fibers of the dura mater, while
obliquely incised tips of traumatic needles cut them
while passing through [6]. The incidence of PDPH is
also affected by the direction of the needle during
the procedure. If the needle is inserted perpendicular
to the direction of the fibers of the dura mater, it cuts
through the fibers and makes a larger hole in it. The
insertion of the needle tip along the longitudinal axis
of the dura fibers can potentially reduce CSF swell-
ing and consequent headache. However, only 30% of
practitioners were found to orient the needle tip along
the longitudinal axis of the dura fibers [16]. When
performing spinal anesthesia, the paramedial ap-
proach is less likely to lead to PDPH than the medial
approach, but this has not been confirmed by studies.
The medial approach involves the needle passing
through the supraspinous and interspinous ligaments
and the ligamentum flavum, and the paramedial ap-
proach avoids the supraspinous and interspinous
ligaments and accesses the ligamentum flavum di-
rectly after passing through the paraspinal muscles.
The paramedian approach is easier to perform, espe-
cially in the elderly who have sclerosis of ligaments,
degenerative spinal changes, and who have more
difficulties to take the proper position [17]. Further-
more, puncture of the dura mater and the arachnoid
at different angles creates a valvular mechanism that
reduces the possibility of spinal fluid efflux into the
epidural space [18]. Variable factors that can affect
the incidence of PDPH include the skill, level of
training and experience of the LP practitioner. The
PDPH occurs less frequently with more experienced
practitioners [19]. Multiple attempts with more holes
in the dura lead to a higher incidence of PDPH. If a
patient moves during the procedure it will cause a
larger slit in the dura than if the patient is still during
the procedure [7, 20].
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Age is a well-documented risk factor for PDPH.
Adolescents have lower incidence than adults, it is
rare in children and very rare in young children [21].
Although there are differences in relation to the age
group with the highest risk for PDPH, these differ-
ences are not significant. Research studies report
different age categories and that is why groups with
the highest risk are aged 20 - 30 years, 20 - 40 years,
and 31 - 50 years [8, 22, 23]. The incidence of PDPH
drops after 40 years of age, and PDPH is rare after
the age of 60 years. The causes of different inci-
dence of PDPH across different age categories are
numerous. Changes in hormonal status, especially
in women, in various age categories can contribute
to the onset of PDPH. The elasticity of the dura
decreases with age, making it difficult for the liquor
to swell. Cerebral blood vessels are less responsive
to CSF. Reduction of the vertebral extra-dural space
allows accumulation of a small amount of CSF and
thus reduces its runoff from the subarachnoid space
[22]. Gender is an independent risk factor for the
development of PDPH [24]. The development of
PDPH is twice as common in women as in men [25].
Physiological and psychosocial gender characteris-
tics and different processing of painful impulses in
women contribute to higher incidence of painful
conditions in women [26, 27].

A lower body mass index (BMI) has been found to
be associated with a higher incidence of PDPH [28, 29].
On the other hand, obese patients are less likely to have
PDPH. Most likely, the excess abdominal panniculus
acts as a binder and increases the intra-abdominal pres-
sure, which reduces the efflux of the CSF [22].

The presence of comorbidity has been poorly
understood. Patients who suffer from other head-
aches are more likely to develop PDPH. It is similar
with the previous episodes of chronic pain. Also,
patients who have had a headache with a previous
LP are more likely to have it at repeated punctures,
regardless of the time period elapsed from the pre-
vious puncture [30]. Some studies have linked epi-
lepsy and PDPH [31]. The most prevalent symptoms
of somatization in the general population in Serbia
are fatigue, back pain and headaches [32]. Patients
always fear from adverse effects of LP and even
associate problems resulting from the illness itself
with the diagnostic LP. The emotional status is a
controversial item in PDPH understanding, but ad-
ministration of anxiolytics does not reduce the risk
of PDPH [28, 33]. Flying may contribute to the on-
set or relapse of PDPH [34].

Clinical signs and symptoms

Orthostatic headache is a pathognomonic feature
of PDPH [1]. The pain is usually located in the
trigeminal or/and occipital region, whereas the tem-
poral region, vertex, and nuchal regions are less
commonly affected. In 90% of cases, the headache
occurs within the first three days, and in 66% it
begins within the first 48 hours of the procedure.
According to the diagnostic criteria, the headache
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develops within five days of the LP [3, 4]. Rarely,
the headache develops between 5 - 14 days after the
procedure, as well as shortly after the dura puncture
[35]. A headache occurring within 20 min of spinal
anesthesia has also been described [36]. In most
cases, the headache resolves spontaneously within
a week and in 95% of cases within six weeks [37].
Cases of chronic headache have also been described
[38]. The proliferation of fibroblasts begins after 48
hours of perforation of the dura and continues for
seven days, contributing to the formation of colla-
gen and closing of the duct opening. If this process
does not occur, PDPH may persist for months and
years. A case of a woman who has been rehospital-
1zed for PDPH one month after spinal anesthesia
has been described. She was treated with selective
serotonin reuptake inhibitors (SSRIs) due to panic
attacks. Clinically relevant doses of SSRI have been
experimentally proven to reduce CSF production,
and their intake may be associated with prolonged
PDPH [39]. Fast development of a headache prob-
ably reflects faster efflux of the CSF and is more
often accompanied by a stronger headache [40].
Any movement that increases intracranial pressure
(such as coughing, sneezing, straining, or ocular
compression) can cause exacerbation of symptoms.
Complementary symptoms such as nausea, vomit-
ing, pain, and tightness in the neck may occur [20].

Tinnitus is more common in patients with longer
headache duration and in tall patients. Etiologically,
except for hearing impairment, it is related to the
efflux of perilymphatic fluid from the cochlea to the
cerebrospinal space, via the cochlear aqueduct, which
is functionally open in about 50% of adults [41].

Diagnosis

Based on the clinical picture and course of the
condition, it is usually easy to make the diagnosis.
An easy to perform clinical test is a manoeuvre
where one hand is placed on the back and the other
is pressing the abdomen for half an hour. This in-
creases the intra-abdominal pressure and the pain
will cease with the pressure, but it will reoccur af-
ter the release.

The CSF may present with mild proteinorachia
and increased lymphocyte count. Measuring the
CSF pressure may reveal CSF hypotension. Measur-
ing the blood flow in the upper ophthalmic vein
provides a simple, rapid and non-invasive diagnos-
tic method for suspected intracranial hypotension
[42]. On magnetic resonance imaging (MRI), the
ventricles appear small, the brain looks shrunken
and descends into the posterior pit, yielding a Chi-
ari type | malformation. Fluid accumulation in the
subdural space can be observed — swelling of dura
mater. Dilation of the cerebral venous sinuses and
flattening or displacement of the optic chiasm and
enlargement and prominence of the pituitary can
also be seen. Enlarged epidural venous plexuses and
extra-arachnoid fluid collections can be observed
on spinal MRI. Unfortunately, MRI cannot show
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the leak site because the fluid expands in many dif-
ferent directions [43].

Therapy

The goals of the therapy are to achieve vasocon-
striction, recovery of the CSF, and sealing the leakage
site using methylxanthine derivatives such as caffeine,
aminophylline, theophylline, triptans, anticonvulsant
gabapentin and pregabalin, and steroids. The tradi-
tional approach with intravenous hydration, horizon-
tal bed rest, and use of standard analgesic and symp-
tomatic therapy has not been proven to be efficient,
but since it has no side effects it is usually recom-
mended. The application of abdominal clamp with
the idea that abdominal pressure will lead to an in-
crease in CSF pressure is rarely applied due to lack
of evidence of efficacy and discomfort [44, 45]. Meth-
ylxanthine derivatives, primarily caffeine, are admin-
1stered orally or intravenously. Caffeine blocks adeno-
sine receptors and thus leads to vasoconstriction on
one hand, and on the other, it can lead to PDPH im-
provement by stimulating the sodium pump [46].
Triptans are selective 5-hydroxytryptamine receptor
agonists with consequent vasoconstriction, inhibition
of neurogenic inflammation, and inhibition at the
level of the caudal trigeminal nucleus. There are in-
dividual case reports, and case series about the use of
sumatriptan in PDPH therapy with a favourable ther-
apeutic response, but there is no sufficient evidence
to suggest that its use can be recommended as stand-
ard therapy. Frovatriptan has been found effective in
the prevention of PDPH, but these results also need
to be confirmed by well-designed studies [47—49].

Antiepileptics, structural analogues of gamma
amino butyric acid pregabalin and gabapentin (with
better efficacy of pregabalin) have shown positive
effects in some cases of PDPH [50)].

Although the exact mechanism of action of ster-
oids in PDPH has yet to be determined, the clinical
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efficacy has been confirmed in some cases. Their
efficacy can be partly explained by the improve-
ment of re-absorption of liquor from the extradural
space, as well as by anti-inflammatory action at the
site of dura puncture and reduced production of al-
gogenic substances [51].

Invasive procedures that may be applied are epi-
dural blood patches (EBP) and blockage of the great-
er occipital nerve. The EBP is an effective method in
treating PDPH and it is the gold standard in the treat-
ment of PDPH. It causes a prolonged increase in sub-
arachnoid and epidural pressure, and it is possible
that the coagulum itself makes a “patch” at the open-
ing of the dura and prevents further leakage of the
CSF. Complications such as acute and chronic low
back pain, radiculopathy, infection, arachnoiditis,
spinal subdural hematoma, spinal epiarachnoid he-
matoma, intrathecal hemorrhage are less frequent
[52]. In the most severe cases, epidural injection of
fibrin glue or surgical repair of the dura is used [53].
Greater occipital nerve blockage is a very effective
method that 1s technically easy to perform, it is min-
imally invasive, and with a low rate of neurological
complications [54].

Conclusion

Post-dural puncture headache is an unpleasant
complication that occurs after diagnostic or thera-
peutic lumbar puncture or incidentally with epi-
dural and spinal anesthesia. It is clinically mani-
fested as an orthostatic headache. The factors that
contribute to the development of this headache can
be divided into independent and dependent risk fac-
tors. The incidence of post-dural puncture headache
can be reduced by the size and the direction of the
needle. The prognosis is usually favourable. Con-
servative and invasive treatment measures can be
applied in therapy.
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LIFE - TIME-LAPSE EMBRYO MONITORING

PRIMENA ELEKTRONSKOG ZDRAVSTVA OD SAMOG POCETKA ZIVOTA —
KONTINUIRANI VIDEO MONITORING EMBRIONA

Artur BJELICA"2, Maja SOC? and Marijana DESPOTOVIC ZRAKIC*

Summary

Introduction. In addition to the already widespread use of elec-
tronic health services in monitoring the health status of patients,
one should also refer to the possibility of using electronic health
tools from the very beginning of life by monitoring growth and
development of the embryo. In this way, the concept of electronic
health would expand to cover the whole human life, from its very
beginning to the end. Monitoring the embryo development. The
efforts to improve in vitro fertilization success rate have been ac-
companied by the introduction of various procedures, including the
evaluation of the embryo quality. A detailed monitoring of the kinet-
ics of embryo development is achieved by laboratory techniques
that provide continuous insight into the embryo development
through applying time-lapse monitoring system. Embryo quality
evaluation programs based on time-lapse monitoring. Special
bioinformatic programs have been developed for automatic analy-
sis of images obtained by time-lapse monitoring which allow a
quantitative evaluation of the key moments in the development of
the embryo and its morphology. Implementation and limitations
of time-lapse embryo monitoring. The majority of authorities in
the field of in vitro fertilization consider the use of time-lapse
monitoring as a great advancement in the in vitro fertilization tech-
nology, obviously leading to a higher success rate. Conclusion. The
systems for time-lapse monitoring of embryos represent powerful
tools which help clinicians involved in in vitro fertilization and
embryologists to select the best embryos, with the aim of improving
the in vitro fertilization success rate. Despite all the advantages,
these systems also have some shortcomings and limitations.

Key words: Time-Lapse Imaging; Fertilization in Vitro; Repro-
ductive Techniques, Assisted; Embryonic Development; Em-
bryo Transfer; Patient Safety

Introduction

Electronic health (e-health) is an “emerging field
in the intersection of medical informatics, public
health and business, referring to health services and
information delivered or enhanced through the In-
ternet and related technologies” [1]. In 2015, the
European Commission proposed a definition of e-

Sazetak

Uvod. Pored ve¢ Siroke upotrebe elektronskih zdravstvenih
usluga za pracenje zdravstvenog stanja pacijenata, treba pomen-
uti 1 mogucénost upotrebe alata za elektronsko zdravstvo od
samog pocetka zivota odnosno pracenja formiranja i razvoja
embriona. Na ovaj se nacin pojam elektronskog zdravstva prosi-
rio na ¢itav ljudski zivot, od njegovog pocetka do kraja. Nadzor
razvoja embriona. Napor da se poveca stopa uspeha oplodnje
in vitro pracen je uvodenjem razli¢itih postupaka, medu kojima
je i procena kvaliteta embriona. Detaljan nadzor kinetike raz-
voja embriona postize se laboratorijskim tehnikama kojima se
omogucava kontinuirani uvid u razvoj embriona primenom
sistema kontinuiranog video-monitoringa. Programi za eva-
luaciju kvaliteta embriona zasnovani na kontinuiranom
video-nadzoru. Kreirani su posebni bioinformati¢ki programi
za automatsku analizu slika dobijenih kontinuiranim video-
nadzorom koji omogucavaju kvantitativnu procenu klju¢nih
trenutaka u razvoju embriona i njegove morfologije. Implemen-
tacija i ogranicenja kontinuiranog video monitoringa emb-
riona. Vecina eksperata u oblasti in vitro oplodnje smatra da je
primena sistema kontinuiranog video-monitoringa veliki na-
predak tehnologije u ovoj oblasti koja dovodi do veceg stepena
uspeha postupka. Zakljuc¢ak. Sistemi za video-monitoring
embriona predstavljaju mocne alate koji pomazu klinicarima
koji sprovode vantelesnu oplodnju 1 embriolozima da odaberu
najbolje embrione, sa ciljem da se poveca stopa uspeha vante-
lesne oplodnje. Uprkos svim prednostima, ovi sistemi imaju i
neke nedostatke i ogranicenja.

Kljucne reci: time-lapse imidzing; in vitro fertilizacija; asisti-
rane reproduktivne tehnike; embrionalni razvoj; embriotransfer;
bezbednost pacijenta

health as the application of information-communi-
cation technologies (ICTs) to meet the needs of
citizens, patients, health service providers, and
creators of health policy [2].

The use of ICTs in e-health is aimed at:

— Advancement and improvement of prevention,
diagnostics, treatment, and disease management;
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— Improvement of the accessibility to health
services and enhancement of their quality by im-
proving the efficiency of the health sector;

— Exchange of information between patients
and health service providers, hospitals, health work-
ers;

— Use of telemedicine and portable equipment
for monitoring health conditions and other kinds of
information.

The aim of this article is to give a short review
of the use of e-health in monitoring the growth and
development of the embryo with the emphasis on
the time-lapse method, as a comprehensive tool of
e-health.

Infertility is a serious health problem that affects a
constantly increasing number of people all over the
world [3]. After the birth of the first “test-tube” baby
in 1978, in vitro fertilization (IVF) has become a wide-
ly practiced technique, appearing as a crucial solution
to all those couples who went through all the proce-
dures of infertility treatment [4]. It is estimated that
globally more than 8.5 million children were born
through IVF[S]. This procedure has become increas-
ingly widespread in solving the infertility problem of
many couples. Although a constant increase in its suc-
cess rate 1s evident, it still remains relatively low. A
strategy to increase its efficiency, which is still present
in some countries and centers, is transfer of a larger
number of embryos. However, this strategy increases
the risk of multiple pregnancy, which may cause a num-
ber of harmful effects on both mother and child(ren).
That is why, elective transfer of a single embryo is an
imperative, which cannot be realized without proper
selection and evaluation of its quality. Embryos can be
selected by applying different methods —non-invasive
or invasive. In non-invasive methods the emryos are
selected based on their morphology or using tech-
niques based on the analysis of their molecular com-
ponents — the levels of proteomes and metabolomes.
Detailed monitoring of the kinetics of embryo develop-
ment is achieved by using techniques of different time-
lapse monitoring systems [6].

Monitoring the embryo development

The development of human embryo is a dynamic
process which begins after the union of the sperm and
the ovum, forming a zygote. The zygote continues its
further development through a series of mitotic cleav-
age divisions, forming blastomeres every 12 to 24
hours. Thus, on day 3, the embryo has 8 cells, on day
4 amorula is formed, and on day 5 the embryo forms
a blastocyst[7]. Classical monitoring of this dynamic
embryo development means static observations per-
formed from time to time by an embryologist. Such
an approach has two major shortcomings [8]:
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1. Static observations are performed only in cer-
tain time moments during the day, which means an
inevitable loss of valuable information and distur-
bance of optimal conditions for embryo cultivation;

2. This approach allows only individual, sequen-
tial interpretations based on subjective evaluations,
and as such it shows large inter-observer errors and
moderate intra-observer errors.

Standard microscopic observation of the embryo
mans its evaluation once a day. According to the
consensus given by the Special Interest Group of
the European Association for Human Reproduction
and Embryology and Alpha Scientists in Reproduc-
tive Medicine, the checking is carried out in the
following time intervals [9]:

— Fertilization is checked 17 hours post insem-
ination and syngamy after 23 hours

— Stage of early cleavage is checked 26 hours
post intracytoplasmic sperm injection (ICSI) and
28 hours after classical IVF procedure

— On day 2, embryo is assessed 44 hours post
insemination

— On day 3, embryo is assessed 68 hours post
insemination

— On day 4, embryo is assessed 92 hours post
insemination

— On day 5, embryo is assessed 116 hours post
insemination.

More frequent controls are not acceptable, due
to the disturbance of conditions in the cultivation
medium, such as the stability of the pH, tempera-
ture, and humidity, which are of paramount impor-
tance for good embryo development.

The use of a system consisting of a camera, mi-
croscope, incubator, and a computer provides a
situation in which embryos can be continuously
monitored during their cultivation without disturb-
ing the optimal conditions. Depending on the sys-
tem used, embryos are photographed every 5 to 20
minutes. Such an approach represents the basis for
a continuous monitoring of embryos, the so-called
time-lapse monitoring.

Time-lapse monitoring system provides digital
images of the embryo in the given time intervals. The
obtained digital images are processed using a special
software, resulting in time-lapse sequences of em-
bryo development. Besides, time-lapse systems can
also provide computer-assisted evaluation of mor-
phokinetic parameters, thus enabling a semi-quanti-
tative evaluation of embryo quality [10]. In this way,
by applying appropriate software algorithms, it 1s
possible to achieve theoretically most precise embryo
selection, whose most important advantages are that
they are non-invasive and non-subjective [11].

The time-lapse monitoring shows the time dimen-
sion changes as a variable, which is very important
for assessment of the embryo quality and selection
of the best ones for transfer. In the classical approach,
the time dimension is considered as a discretionary
variable, whereas in the time-lapse monitoring time
dimension is transformed into a continuous variable,
which corresponds more to the reality.
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The time-lapse monitoring system provides
about 1000 images of the embryo during the five-
day development in the incubator, whereas classical
monitoring gives evaluation of the embryo develop-
ment only in 2 to 4 static moments. The use of time-
lapse monitoring allows a detailed insight into divi-
sion of the embryo cells and other morphological
embryo events, such as the beginning of compaction
and formation of the blastocyst cavity, along with
some other phenomena, like disappearance of multi-
nuclearity and fragmentations [12].

The above facts clearly show the advantages of
the time-lapse monitoring over the conventional
method of embryo observation. Comparative char-
acteristics of the conventional and time-lapse mon-
itoring are summarized in Table 1.

Generally, there are two types of systems for con-
tinuous embryo monitoring: 1. the existing incubator
is additionally equipped with a microscope and a
camera (Eeva system; PrimoVision system), and 2.
an integrated incubator system with microscope +
camera (EmbryoScope). Both system types use dig-
ital inverted microscope which takes images of the
embryos in predefined time intervals, which allows
creation of a video record of the events in the period
of 72 or 120 hours. PrimoVision and Eeva systems
are incorporated into the existing incubators, while
EmbryoScope is a compact incubator with the built-
in microscope/camera system. All three systems use
different light sources. Also, they differ in the way
the embryos enter the imaging field. EmbryoScope
and PrimoVision use bright field technology, where-
as Eeva system uses dark field technology. Bright
field technology allows evaluation of the kinetic pa-
rameters of the embryo growth and development,
whereas dark field provides an excellent evaluation
of the kinetics and a weaker evaluation of the embryo
morphology. The systems also differ in the way of
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embryo cultivation. PrimoVision and Eeva culture
dishes are suited for group cultivation, whereas Em-
bryoScope uses individual cultivation (EmbryoSlide).
Group cultivation in the Eeva system uses special
dishes for 12 embryos and in the PrimoVision system
the dishes have space for 9 to 16 embryos sharing 50
- 120 pl of the medium. According to some authors,
group cultivation is favorable, since it has demon-
strated that it improves embryo development. Indi-
vidual cultivation in the EmbryoScope system is
performed in dishes with a space for 12 embryos,
each of which contains 20 - 25 pl of medium.

Technical and clinical characteristics of the par-
ticular time-lapse monitoring systems are presented
in Table 2 and Table 3.

Evaluation programs based on time-lapse
monitoring

The main point in using time-lapse monitoring
in IVF is objective evaluation of embryo quality.
The limiting factors of automatic embryo develop-
ment monitoring are associated with image quality,
morphological differences in different stages of em-
bryonic development, position and transparency of
the embryo. Special bioinformatic programs have
been created for automatic analysis of images ob-
tained by time-lapse monitoring which allow quan-
titative evaluation of the key moments in the devel-
opment of the embryo and its morphology. Initially,
it was recommended that each IVF institution
should design its own algorithm based on the lo-
cally obtained data by time-lapse monitoring. Still,
such an approach did not appear acceptable, since
the number of institutions had a small number of
patients to provide valid evaluation algorithms[13].

PrimoVision software has been developed spe-
cifically for PrimoVision time-lapse monitoring. It

Table 1. Comparison of conventional and time-lapse monitoring of embryo development in IVF

Tabela 1. Poredenje konvencionalnog monitoringa i kontinuiranog video-monitoringa embriona tokom postupka
vantelesne oplodnje

Conventional monitoring/Konvenconalni monitoring ~ Time-lapse monitoring/Kontinuirani video-monitoring

The embryologist removes the embryos from the incu-

bator at defined time intervals and examines them under The microscope/camera system takes images of em-
a micrpscope/Embriolog u odredenim vremenskim inter-  bryos continuously at predefined time intervals
valima vadi embrione iz inkubatora i stavlja ih pod Sistem mikroskop-kamera kontinuirano snima embrione
mikroskop radi procene

The microscope/camera system is placed in the incubator
or the integrated incubator/microscope/camera system is
used/Sistem mikroskop—kamera se postavija u inkubator ili
se koristi jedinstveni sistem inkubator—mikroskop—kamera

After completing the observation the embryos are
returned to the incubator
Nakon zavrsene procene vraca ih u inkubator

Every manipulation changes parameters in the incubator
Manipulacija inkubatorom menja parametre u inkubatoru

Disturbance of the optimal environment for embryo
development
Narusavanje optimalnog okruzenja za razvoj embriona

Subjective evaluation of embryo development
Subjektivna procena razvoja embriona

Predefined parameters are constantly maintained in
the incubator

Konstantno odrzavanje zadatih parametara u inkubatoru

Stable environment for embryo development
Stabilno okruzenje za razvoj embriona

Objective evaluation of embryo development
Objektivnija procena razvoja embriona
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Table 2. Technical characteristics of the particular time-lapse monitoring systems
Tabela 2. Tehnicke karakteristike pojedinih sistema kontinuiranog video-monitoringa embriona

Technical characteristic EmbryoScope PrimoVision Eeva
Tehnicke karakteristike EmbryoScope PrimoVision Eeva
Integrated incubator/Integrisani inkubator Yes/Da No/Ne No/Ne

Optics/Optika

Image frequency/Frekvencija slika
Focal plane/Zizna ravan

Patient capacity/Kapacitet pacijenata

Number of embryos/patients
Broj embriona/pacijenata

6/system/6/sistem

12 individual cultures
12 individualnih kultura 16 grupnih kultura

Bright field/Svetlo polje Bright field/Svetlo polje Dark field/Tamno polje
10 min/10 minuta

10 min/10 minuta 5 min/5 minuta
1 1
1/camera/l/kamera  1/camera/l/kamera

16 group cultures 12 group cultures
12 grupnih kultura

gives insight into embryonic events and enables dis-
tant monitoring and consultations among fertility
specialists and embryologists. Smart tool helps to
measure blastomere fragmentation and symmetry. It
possesses predefined work profiles which allow easy
and fast acquisition of data about the kinetics of the
embryo development and its morphology, offering
different ways of comparison of particular embryos,
which facilitates taking the final decision regarding
their future — transfer, cryopreservation or rejection
[14].

The Eeva system developed the EevaTest soft-
ware which, based on embryo development, catego-
rizes embryos into two categories of their potential:
high and low.

EmbryoScope, using the EmbryoViewer soft-
ware, enables formation of one or more models in
concordance with specific clinical criteria that com-
pare the monitored embryos using the Compare &
Select program.

The software used in the EmbryoScope system
gives the so-called KIDScore D3 for embryos on
day 3 and KIDScore D5 for embryos on day 5. This
is a morphokinetic score for each embryo, from 1
to 5, and in this way it measures the relative evalu-
ation potential for implantation of each particular
embryo. The tested model was validated through
clinical practice [15].

Implementation and limitations of
time-lapse embryo monitoring

The majority of authorities in the field of IVF
consider time-lapse monitoring as a great advance-
ment in the [VF technology, leading obviously to a
higher success rate. Despite of this, there are op-
ponents to this method [16]. Still, most of the argu-
ments are on the side of those who support the use
of time-lapse monitoring, since this technology of-
fers more than the mere algorithms for kinetics of
embryo development. The application of time-lapse
monitoring can also detect numerous morphological
events which cannot be noticed by conventional
evaluation. Besides, it allows obtaining valuable
data without taking embryos out of the stable envi-
ronment of incubator and does not disturb their
physiological development. This technology offers
the possibility of selection of the best embryo for
transfer since it gives an insight into its morpho-
logical and morpho-kinetic parameters.

The application of time-lapse monitoring results in:

1. Lower rate of early pregnancy losses

2. Higher implantation rate

3. Shorter time leading to IVF success, meas-
ured by live births.

Despite all of the advantages offered by time-
lapse monitoring, it also has some shortcomings,
such as the impossibility of embryo rotation. This
prevents the possibility of observing all the em-

Table 3. Clinical characteristics of the particular time-lapse monitoring systems
Tabela 3. Klinicke karakteristike pojedinih sistema kontinuiranog video-monitoringa embriona

Clinical characteristic EmbryoScope PrimoVision Eeva

Klinicke karakteristike EmbryoScope PrimoVision Eeva

Automatic diagnostics/Automatska dijagnostika No/Ne No/Ne Yes/Da

Need for operator/Potreba za operaterom Yes/Da Yes/Da No/Ne

"If/lme needed for analysis Yes/Da Yes/Da Automatic analysls
reme potrebno za analizu Automatska analiza

Algorithm selection Defined by user  Defined by user Yes/Da

Algoritam selekcije Korisnik definise Korisnik definise

Prediction of obtaining blastocyte on day 3

Predikcija dobijanja blastociste na nivou 3. dana No/Ne No/Ne Yes/Da

Prediction of blastocyte implementation on day 3 Yes/Da No/Ne No/Ne

Predikcija implantacije blastociste na nivou 3. dana
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bryo’s tridimensional aspects, as they are visible
only in one plane. Besides, the exposure of the em-
bryos to continuous microscopic observations is
also undesirable. Namely, depending on the type of
time-lapse monitoring system, the embryos are (by
mechanical movement) placed under the microscope
at a predefined frequency (EmbryoScope system)
or are cultivated in the dishes with common medi-
um, so that rotational movements of the embryo
dishes are avoided (systems PrimoVision and Eeva).
Also, one should not forget the possible negative
effects of light during the monitoring [17-19].

Conclusion

The time-lapse embryo monitoring systems rep-
resent powerful tools which help clinicians involved
in “in vitro” fertilization and embryologists to select
the best embryos, with the aim of enhancing the
success rate of in vitro fertilization. Despite of all
the advantages, these systems also have some short-
comings and limitations. It is expected that further
technological development will certainly contribute
to a more direct communication between the human
life in its very conception and clinicians engaged in
its coming into being.
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LETTERS TO THE EDITORIAL BOARD

PISMA UREDNISTVU

Nevenka Ronéevié. Remembering Prof. Dr.
Dimitrije R. Mileti¢ On The 30Th Anniversary of
Death (Secanje na prof. dr Dimitrija R. Mileti¢a po-

vodom 30. godisnjice njegove smrti)

In April of 2019, it has been thirty years since Prof.
Dr. Dimitrije R. Mileti¢, an eminent pediatrician and
outstanding figure in the Serbian and Yugoslav pedi-
atrics, passed away. In recognition for all that he has
taught us pediatricians, we would like to pay our trib-
ute and respect once again and show our young col-
leagues the personality and accomplishments of Prof.
Dimitrije R. Mileti¢, founder of the Institute of Child
and Youth Health Care of Vojvodina.

Prof. Dr. Dimitrije R. Mileti¢, a great and unfor-
gettable name in the Serbian and Yugoslav pediatrics,
has not been with us for thirty years. On the occasion
of the 30" anniversary of his death, we would like to
introduce this prominent Serbian and Yugoslav pedia-
trician to younger generations of doctors and those of
us who were fortunate enough to have him as a teacher
and a role model, as well as to remember and thank
him again for everything he tought us.

Prof. Dr. Dimitrije Mileti¢ was born on March
7, 1920 in Sarajevo, to father Risto, a doctor at the
General Hospital in Sarajevo and mother Kornelija
Ninkovi¢, opera singer and prima donna of the Bel-
grade Opera between the two wars. His father Risto
was from a prominent merchant family Mileti¢-Saj-
in from Mostar. Kornelija's father, Dusan Ninkovic,
a civil engineer educated in Switzerland, construc-
ted the first Belgrade sewage system.

Prof. Mileti¢ completed a primary school in Mo-
star and grammar school in Novi Sad, where his fat-
her was a manager of the Provincial Hospital until the
beginning of the Second World War. Dimitrije started
his medical studies in 1939 in Belgrade, but his stu-
dies were interrupted by the outbreak of the war.

As amember of the National Liberation Movement,
he took an active part in the liberation of Serbia and
Belgrade and fought at the Srem Front. When the war
ended, he continued his medical studies in Belgrade
and graduated from medicine in 1949. As a student, he
was a demonstrator with Prof. Aleksandar Kosti¢ in
the subject of histology and embryology for three years.

He started his pediatric medical specialization
at the Pediatric Clinic of the School of Medicine in
Belgrade with Prof. Dr. Matija Ambrozi¢ and Prof.
Dr. Smilja Kosti¢ Joksi¢.

By the order of authorities, he was transferred
to the Pediatric Clinic of the Faculty of Medicine in
Sarajevo and started working with Professor Dr.
Milivoje Sarvan. At the end of his specialization, in
1952, he was elected a teaching assistant. He passed

his specialization exam at the Pediatric Clinic in
Belgrade with the flying colours in 1953.

He was elected Assistant Prof. in 1959 and Asso-
ciate Prof. of the Faculty of Medicine in Sarajevo in
1963. Prof. Mileti¢ was transferred to the Faculty of
Medicine in Novi Sad in 1963, where he was elected
Associate Prof. of pediatrics. At the same time, he
was appointed manager of the Clinic of Children's
Diseases. He was elected a Full Prof. in 1978.

From December 1969 to October 1971, through
international technical assistance, he attended the
famous Makarere College, Kampala University,
Uganda. During his stay in Kampala, he broadened
and enriched his great clinical knowledge and expe-
rience in the field of tropical medicine.

Upon his return to the country, Prof. Mileti¢ ini-
tially worked as assistant director of the Institute of
Mother and Child Health Care in Novi Sad, and in
1972 he was elected director of the Institute. From
1976 to 1978, he was the Director of the Department
Child Health at the Clinical Hospital Center Dedi-
nje. He left for Banja Luka in 1978, where he was
one of the founders of the Faculty of Medicine and
its first dean. He spent two terms in this capacity,
being both the founder and the first head of the
Department of Pediatrics in Banja Luka.

Prof. Mileti¢ expanded his knowledge of pediatri-
cs in numerous foreign institutions with the most res-
pected pediatricians of the time. In 1954, he spent
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three months at the International Children’s Center in
Paris, where he attended a course in social pediatrics
and in 1957 he worked with Prof. E. Debre and Prof.
Dr. J. Marija for seven months. In the afternoons he
worked with Prof. Dr. B. Lastradet in the laboratory
for metabolic deseases at the Children’s Clinic in Pa-
ris. He also spent two months at the Faculty of Medi-
cine in Paris, attending a course in endocrinology.

In 1959, he spent some time in Birmingham with
Prof. Dr. Mary Crosse, an expert of the World Health
Organization on problems with preterm children.

He retired in 1982 and passed away on April 22,
1990 in Belgrade, where he was buried.

One could talk about his professional, educational,
scientific, organizational, ethical and human virtues
for hours, unfortunately the time is limited.

His knowledge of pediatrics was extraordinary. He
followed all the contemporary and new findings in
this field and immediately applied them in practice.
He was also an impressive practicioner. In addition to
the habilitation work entitled “Neurotoxic Infant Syn-
drome* and doctoral dissertation “Protein Malnutri-
tion in the Light of Hematological and Serum-Protein
Events‘ he published numerous professional and sci-
entific studies in the country and abroad.

As an educator, he was original, clear, convincing,
confident, practical, considerate, and to cut the long story
short, he had all the qualities of an outstanding lecturer.

When he made rounds in the hospital, it was a real
treat for all his coworkers, as they represented an ori-
ginal and effective teaching practice by setting a good
example. After every round, his associates were richer
and more confident and they would get a new incen-
tive to improve further on. He was exceptional in or-
ganizing all postgraduate and other forms of teaching.

While teaching as a Full Prof., Mileti¢ used both
hospital and extrahospital capacities, presenting physi-
ological and pathological processes with healthy and
sick children, focusing attention of medical students
to comprehensive observation of a human being in the
period of growth and development.

He mentored many specialists, masters and doctors
of science. He was an initiator, mentor and associate in
numerous studies and projects of doctors, professors
and students. He introduced teamwork in clinical and
scientific research at the institutions he managed. Ra-
pidly, the General Children's Hospital developed into
a modern Europen Children's Clinic with numerous
subspecialities.

Pediatric school of Novi Sad created by Prof. Mi-
leti¢ as its director gained international recognition.

In addition to his work at the Clinic, he organized
a course in social pediatrics in Vojvodina and courses
for multi-function nurses.

The Pediatric School in Banja Luka, founded by
Prof. Mileti¢, significantly improved professional work

Prilog iz istorije

and stimulated further scientific research in Bosnia
and Herzegovina over a very short course of time.

All the institutions he managed had established
professional and scientific cooperation with many ot-
her medical institutions worldwide.

He was a member of the Serbian Medical Society, of
the Pediatric Section, the head of the Pediatric Section
of Vojvodina, a member of Medical Society of Bosnia
and Herzegovina and a member of East African Asso-
ciation of Physicians; he was the president of the Coor-
dinating Commitee for Scientific Research of the Yugo-
slav Association of Pediatrics, president of the Associa-
tion of Teachers of the Faculty of Medicine in Novi Sad,
and a member of the editorial boards of journals Medical
Review and Yugoslav Pediatrics. He was awarded a Me-
dal for Merit, the Order of Work of the Third Order and
the Order of Work with the Gold Wreath.

His attitude towards his young patients and their
parents was always extremely warm, friendly and cor-
dial. He respected his young patients and their perso-
nalities and he advised his younger colleagues to keep
in mind that the patient is always right no matter what
problems or misuderstandings they might encounter
during their work.

He was highly moral both in life and profession,
in relation to people and work.

Being highly educated, he had a broad general
knowledge that included literature, classical and mo-
dern music, knowledge of foreign languages (English
and French) which offered him the opportunity to
communicate easily and made him an interesting
and charming communicator.

He made an impression of a great intellectual, with
broad general education and vast life experience. He was
an exceptional authority and respected Professor, a be-
nevolent teacher and a colleague, a reliable friend and
associate, favourite doctor to children, a strict and just
director. He was extremely attentive and kind to his
coworkers, taking great care to encourage young colle-
agues and support them to overcome everyday problems.

He believed that the young are encouraged best by
setting a personal example. His personal character tra-
its and values were reflected in his simple and unassu-
ming behaviour.

His family members (wife and two sons) will
always remember him as a man with the best human
qualities. Apart from his two sons, he left many spiri-
tual sons and daughters who will forever be grateful,
and feel admiration and respect towards him. One of
his students, Dr. Loli¢ from Banja Luka probably put
it the best way: “The central part of my doctor’s office
belongs to the photograph of the respected Prof. Mile-
ti¢ and on Sundays when I light candles in church for
all my fellow men, one of them is for the soul of late
Prof. Dimitrije Mileti¢ for whom the words of Nje-
gos, the famous writer, stand true: “A good reason
had he to be alive!”.
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hroni¢ne bolesti

hrskavica

I

imunitet
imunohistohemija

in vitro fertilizacija
indeksi

indirektna kalorimetrija
infekcije Klebsielom
infekcije urinarnog trakta
intrakranijalna hipotenzija
intrakranijalni pritisak
intraokularni pritisak
intraoperativne komplikacije
intratrahealna intubacija
intravitrealne injekcije
invazivnost neoplazmi
ishod le¢enja

istorija medicine
istorija, 20. vek
istrazivanja i upitnici

izbor donora
jedinice intenzivne nege
jezik

J

Jugoslavija

K

kalcifikacije

Kaposi sarkom
karbapenemi
kardiovaskularna oboljenja
katarakta

Kklasifikacija karcinoma
Klebsiela pneumonije
Klini¢ki protokol

kognicija

kolistin

komorbiditet
kompijuterska obrada slike
kompijuterski asistirana terapija
komplijansa; adherenca
komunikacija

kondomi

kontrola kvaliteta
konvulzije

konzumiranje alkohola
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286, 346
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148
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389
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202
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229

47
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korelacija 286
koronarna angiografija 176
kozni ulkus 119
kriminal 363
kvalitet Zivota 17, 30, 61, 197
L

lakunarni mozdani udar 280
laparoskopija 143
laringealna maska 327
ledni misi¢i 66
lejomiom 143
lekari 185, 367
lekovima izazvani nus efekti i nezeljene reakcije 209
licnost 321
lipom 47
lutein 291
M

magnetna rezonanca 47, 280, 375
makularna degeneracija 291
makularni edem 171
makularni pigment 291
maligne bolesti 367
masno tkivo 216
medicinska edukacija 307
medicinska etika 5
medicinski neobja$njeni simptomi 321
medicinski rukopisi kao tema 5
medicinsko obrazovanje 98
mentalni poremecaji 363
mentalno zdravlje 321
merenje bola 66
miomektomija uterusa 143
misi¢na snaga 223
mlada osoba 265
monitoring; procena rizika 123
morbiditet 297
morfoloski i mikroskopski nalazi 11, 39, 43, 180
mortalitet 297
motivacija 98
mozdani udar 375
multipli mijelom 88
mutacija 148
N

nadzor javnog zdravlja 72
nasilje 363
ne-Hockinov limfom 25
neoplazme jetre 160
neoplazme usta 165
nespusteni testis 34
neuroimidzing 47
neurotransmiteri 321
nocicepcija 66
Norovirus 235

nuspojave i nezeljene reakcije izazvane lekovima 30
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oboljenja duodenuma

odgovori

odojce

odrasla osoba

oftalmoloske dijagnosti¢ke procedure
okupacioni stresori

operativne hirurske procedure
oporavak funkcije

oprema i snabdevenost bolnice
opseg pokreta zgloba
opstrukcija disajnih puteva
opsta anestezija

oralna hirurgija

orhidopeksija

ortostatska hipotenzija

ostrina vida

otkrivanje zloupotrebe supstanci
otpornost na lekove

ovarijalne neoplazme

P

pankreatitis
Parkinsonova bolest
PCR

perioperativna nega
pleuralna efuzija
pleurodeza

pluéni emfizem
pneumotoraks
pojave bolesti

115
351
34
357
105
367
11
17
185
17
327
327
165
34
383
291
154
312
11

115
30
148
327
39
39
148
248
72

polimeraza lan¢ana reakcija u realnom vremenu 110

polimorfizam gena
poliostotska fibrozna displazija
polne karakteristike

polno prenosive bolesti

poremecaji autonomnog nervnog sistema

poremecaji perifernog nervnog sistema
poremecaji raspolozenja
postoperativne komplikacije
postoperativne komplikacije
postoperativne komplikacije
potrosnja kiseonika
povratak na posao

povrede grudnog kosa

prag bola

predavanje

prediktivna vrednost testova
predskolsko dete

preporuke

prevencija nezgoda

prevodi

prezivljavanje bez bolesti
pritisak

procena rizika
profesionalno izgaranje
prognoza

prognozaski nalazi
projektovanje i izgradnja objekata

148
39
216
265
51

51
280
11

11
17,43
272
367
248
66

98
165
34

34
209

5

25

66

80, 286
367
11, 25, 165
11
185

prolaps genitalnih organa
prolaps uterusa
Pseudomonas aeruginosa
psihicki stres

psihicki stres
psihoaktivne supstance
psiholoski stres
psihosomatska medicina
psihoti¢ni poremedaji
pubertet

Q

Q groznica

R

radiologija

radno opterecenje
rana dijagnoza
rane i povrede
ranjive populacije
rast

ravnoteza

razvoj deteta
rehabilitacija
rekombinantni fuzioni proteini

197
143
119
61, 367
61

363
321
321

30

216

72

307
367
34,119
248
286
216

51

216
302
171

rekonstrukcija prednjeg ukr$tenog ligamenta 17

rekonstruktivne hirurske procedure
relaps

retinitis pigmentosa
retroperitonealni prostor

robotika

ROC kriva

roditelji

ruptura aneurizme

S

salmoneloza
sedentarno ponasanje
seksualna aktivnost
sekundarne glavobolje
sekusalno ponasanje
senzitivnost i specifi¢nost
sfenoidna kost
sigurnosne mere
sigurnost krvi
sindroom suvog oka
skvamozni karcinom
socijalna percepcija
spinalna punkcija
sportisti

sportski u¢inak

Srbija

sr¢ana slabost

sréane komore

srednja kranijalna jama
stadiranje neoplazmi
Stardz-Veberov sindrom
stari ljudi

stavovi

17

25

171

243

302

286

302, 351
80, 297

72

351
346
383
265
286
357
229
346
105
165
302
383
154,272
223
88,216
379
176
357
165

47
88,115
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STEMI

stenoza traheje

stentovi

stres urinarna inkontinencija
studenti medicine

suze

(7,0

Skole
Stitna zlezda

T

telesni sastav

testovi osetljivosti na mikrobe
testovi vestibularne funkcije
testovi vestibulookularnog refleksa
tigecikllin

time-lapse imidzing
tireoidni ¢vor

tireoidni hormoni
tolerancija na lekove
topikalna primena
torakalni dren
torakoskopija

traheja

transfuzija krvi

treneri

trening otpora

trening snage

trihineloza

trovanje

tumorski biomarkeri

176
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197
98
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265
43

216
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51
51
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43
379
339
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248
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229, 346
154
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272
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uloga lekara

ultrasonografija

uroloske hirurske procedure
uslovljavanje

uzrast

vaginalna histerektomija
vaskularne hirurske procedure
Vaterova ampula

vestibularni poremecaji
vezbanje

video-asistirana grudna hirurgija
vodeni sportovi

vreme do lecenja

vreme provedeno ispred ekrana
vremenski faktori

vrtoglavica

Z

zagrevanje

zbrinjavanje disajnih puteva
zdravlje

zeaksantin

zglob kolena

zloupotreba alkohola

znaci i simptomi

znanje o zdravlju, stavovi, praksa
zoonoze

Zivotne promene

34
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243
66
25, 34
143
80
115
51
272
39
223
34
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202
51
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367

291

307
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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 razlicitih 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 prihvacen za Stampu u drugom casopisu.

Elektronsko uredivanje ¢asopisa obezbeduje koris¢enje 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 zaposleni.

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, stru¢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. Obicno 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 izloZzeno 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 kriti¢ko 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 nauéne oblasti koja je opisana u radu.

4. Prethodna ili kratka saopStenja — do 4 strane. Sadrze
izuzetno vazne naucéne rezultate koje bi trebalo objaviti u §to
kra¢em 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 sluc¢ajeve
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 stru¢nih ¢lanaka.

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

Priprema rukopisa

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 slucaja, rad
iz istorije medicine, itd.).

Rukopis

Opsta 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 (SI), uz izuzetak tem-
perature (° C) i krvnog pritiska (mmHg).

Rukopis treba da sadrzi sledece elemente:

1. Naslovna strana

Naslovna strana treba da sadrzi: kratak i sazet naslov rada,
bez skracéenica, 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
telefona i 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
zakljuéak.

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
terminima iz 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 slu¢aja, Diskusija i
Zakljucak.

Uvod

U poglavlju Uvod potrebno je jasno definisati predmet
istrazivanja (prirodu i znacaj istrazivanja), navesti zna¢ajne 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 proiste¢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 zaklju¢cima 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 praceno sa et al.

Primeri pravilnog navodenja literature nalaze se u nastavku.

Radovi u ¢asopisima

* Standardni rad

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

* Organizacija kao autor

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

* Bez autora

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

* Volumen sa suplementom

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

* Sveska sa suplementom

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

* Sazetak u Casopisu

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

Knjige i druge monografije
+ Jedan ili viSe autora

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

* Urednik (urednici) kao autor (autori)

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

* Poglavlje u knjizi

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

* Zbornik radova sa kongresa

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

* Disertacija

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

Elektronski materijal

* Clanak iz ¢asopisa u elektronskom formatu

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

* Monografija u elektronskom formatu

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

* Kompjuterska datoteka

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

5. Prilozi (tabele, grafikoni, sheme i 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 slede¢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 oznaditi u fusnoti uz koriscenje
slede¢ih simbola: * §, £, §, |, 9, ** T, 1 1.

— U legendi slika trebalo bi napisati koriS¢eno uveli¢anje
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

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