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THE IMPACT OF THE CORONAVIRUS DISEASE 2019 PANDEMIC ON WELLNESS AND
HEALTHY LIFESTYLE

UTICAJ PANDEMIJE COVID-19 NA VELNES I ZDRAV ZIVOTNI STIL

Slavica PORPEVIC, Snezana KNEZEVIC and Nikola SAVIC

Summary

Introduction. The main goal of wellness is to promote proactive
and preventive behavior that improves mental health and lifestyle.
This study examined how the lifestyle of respondents was affected
by the inability to visit spas and wellness centers during the corona-
virus disease 2019 pandemic. Material and Methods. This cross-
sectional study included a total of 186 participants with an average
age of 41.31 £ 10.475 years, 137 female and 49 male. We specifi-
cally designed a questionnaire to analyze the impact of the lack of
wellness services during the coronavirus disease 2019 pandemic.
Results. There was no statistically significant association between
gender, age, education, and marital status and visiting wellness des-
tinations. Monthly income, however, showed a statistically signifi-
cant association with visiting wellness facilities (p = 0.002). There
was a significant decrease in the use of wellness centers during the
coronavirus disease 2019 pandemic. A small number of the respond-
ents believed the coronavirus disease 2019 pandemic has changed
their lifestyle. Conclusion. The lack of wellness services has af-
fected the respondents’ inability to relax and get away from daily
life, but the coronavirus disease 2019 pandemic has not negatively
changed their lifestyle (p = 0.001).

Key words: COVID-19; Pandemics; Mental Health; Life Style;
Health

Introduction

Over the past decades, people are more engaged
in health and environmental awareness as a result
of shifting social perspectives towards health and
well-being [1]. Well-being is a multi-dimensional
concept that includes ideas of conveniences, per-
sonal liberties, choices, state of mind, and abilities
[2]. The goal of wellness is to balance and improve
significant spheres of humankind, including physi-
cal, cognitive, emotional, intellectual, professional,
and spiritual. Wellness means a healthy balance

SazZetak

Uvod. Glavni ciljevi velnesa su proaktivno i preventivno pona-
Sanje koje poboljSava mentalno zdravlje i stil zivota. Ova studi-
jaje ispitala kako je na stil zivota ispitanika uticala nemogucnost
posecivanja spa i velnes centara tokom pandemije COVID-19.
Materijal i metode. Studija je sprovedena kao studija preseka
koja je ukljucila ukupno 186 ispitanika, prosecne starosti 41,31
+ 10,475 godina, 137 Zena i 49 muskaraca. Upitnik je posebno
osmisljen da bi analizirao Uticaj nedostatka velnes usluga tokom
COVID-19 pandemije. Rezultati. Nije bilo statisticki znacajne
povezanosti izmedu pola, starosti, obrazovanja i bracnog statu-
sa sa posetama velnesu. Mese¢ni prihodi su pokazali znacajnu
razliku (p = 0,002). Tokom pandemije COVID-19 doslo je do
znacajnog smanjenja koriS¢enja velnesa. Nije bilo znacajnog
broja ispitanika koji smatraju da im je pandemija COVID-19
promentila stil Zivota. Zaklju¢ak. Nedostatak velnes usluga uti-
cao je na nemogucnost ispitanika da se relaksiraju i distanciraju
od svakodnevnog Zivota, ali pandemija COVID-19 nije negativ-
no promenila njihov stil Zivota (p = 0,001).

Kljuéne reéi: COVID-19; pandemija; mentalno zdravlje;
zivotni stil; zdravlje

between mind and body that leads to overall well-
being [3, 4]. The main goal of wellness customers
is to pursue proactive and preventive measures to
enhance well-being [5]. Tourist satisfaction is posi-
tively associated with their intentions to revisit the
wellness destination. Beyond the unique attributes
of geothermal water, the wellness features, includ-
ing landscaping, pool design, the surrounding en-
vironment, as well as local plants and biodiversity,
are significant drivers [1]. A healthy lifestyle is pro-
gressively becoming more integrated into various
dimensions of wellness services [6].

34000 Kragujevac, Svetozara Markovi¢a 69, E-mail: nikolasavicvzs@gmail.com
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Abbreviations
COVID-19 - coronavirus disease 2019

The World Health Organization declared a coro-
navirus disease 2019 (COVID-19) pandemic on
March 11, 2020 [7, 8]. In Serbia, the first case of
COVID-19 infection was registered on March 6,
2020 [9]. The pandemic arose suddenly and spread
quickly and wellness tourists have been disturbed
due to the threat to their health. It was also neces-
sary to abruptly adapt to the recommended meas-
ures including hand hygiene, mask wearing, and
maintaining social distancing. Travel fear, anxiety
and decreased travel readiness followed, in order to
avoid the possibility of contracting the new corona-
virus [10].

The aim of this research was to examine how the
lifestyle of respondents was affected by the inabil-

ity to visit spas and wellness centers during the
COVID-19 pandemic.

Material and Methods

The study was conducted as a quantitative study.
The instrument was an online questionnaire consi-
sting of two parts. The concept of the questionnaire
was based on the researches of Mak et al. (2009),
Clark-Kennedy et al. (2017), and Chen et al. (2014)
[1,2, 11]. The first part of the questionnaire includ-
ed information on sociodemographic characteristics
of the respondents, while those who do not visit
wellness destinations were excluded from the study.
The second part included questions/answers on the
attitudes to lifestyle changes due to the COVID-19
pandemic.

Table 1. Sociodemographic characteristics of the respondents

Tabela 1. Sociodemografski parametri ispitanika

Sociodemographic characteristics/Sociodemografske karakteristike (N/Br=186) f %
Gender/Pol

Female/Zenski 137 73.7
Male/Muski 49 26.3
Age/Starost* 41.31 £ 10.475 (18-66)
</=24 6 32
25-30 30 16.1
31-36 25 13.4
37-42 37 19.9
43 - 48 27 14.5
49 - 54 42 22.6
55-60 16 8.6
61+ 3 1.6
Education/Obrazovanje

Primary school/Osnovna skola 1 0.5
High school/Srednja skola 55 29.6
Faculty/Fakultet 108 58.1
Graduate studies/Postdiplomske studije 22 11.8
Monthly income/Mesecni prihodi

Under 30.000 dinars/Ispod 30.000 dinara 17 9.1
30.000 - 50.000 dinars/dinara 33 17.7
50.000 - 100.000 dinars/dinara 83 44.6
More than 100.000 dinars/Vise od 100.000 dinara 23 12.4
I do not want to answer/Ne Zelim da se izjasnim 30 16.1
Marital status/Bracni status

Unmarried/Neozenjen/neudata 84 45.2
Married/OzZenjen/udata 102 54.8
Do you visit wellness resorts/Da li posecujete velnes destinacije?

Yes/Da 109 58.6
No/Ne 77 41.4

*AS + SD (Min-Max)
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Continuous variables were expressed as p-values
and medians, as a measure of central tendency. Cat-
egorical variables were expressed as absolute num-
bers and percentages. The Pearson y? (chi-square)
test was used to examine the correlation between
two variables. To examine the differences in the
frequency of visiting wellness centers before and
during the pandemic, the marginal homogeneity test
was used for polytomous variables. For certain an-
swers, a five-point Likert scale was used ranging
from: 1 — strongly disagree; 2 — partially disagree;
3 — neither agree nor disagree; 4 — partially agree;
5 — completely agree. The software package SPSS
was used for statistical analysis and calculation. The
questionnaire was distributed in the period from 25
to 31 December 2021. The survey was conducted in
Serbian language in Serbia.

Table 2. The difference in popularity of wellness centers

Tabela 2. Razlika u popularnosti velnes centra
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Results

The sociodemographic characteristics of the re-
spondents are shown in Table 1.

We analyzed the differences in the popularity of
wellness centers in regard to sociodemographic
characteristics of the respondents (Table 2).

The results of testing the frequency of wellness
visits in regard to sociodemographic characteristics
showed a statistically significant difference only in
monthly income of respondents (p = 0.002).

The Table 3 shows that the lack of wellness
services had the greatest impact on stress and es-
cape from everyday life, and the least impact on fun
and socializing (p = 0.001).

Most of the respondents (34 - 31.2%) completely
agreed that the COVID-19 pandemic significantly

Do you visit wellness resorts?
Da li posecujete velnes turisticke destinacije?

Yes/Da No/Ne e df php
109 (58.6%) 77 (41.4%)

Gender Female/Zenski 84 (61.3%) 53 (38.7%)
Pol Male/Muski 25(51%) 24 (49%) L3761 0.209
Age Millennials/Milenijalci 45 (60%) 30 (40%) 0.10 1 0750
Starost Others/Ostali 64 (57.7%) 47 (42.3%) 1 '
Primary school/Osnovna skola 28 (50%) 28 (50%)
Education High school/Srednja skola 68 (63%) 4037%) 255, 0278
Obrazovanje Graduate studies 13 9 7
Postdiplomske studije (59.1%) (40.9%)
To the 30.000 dinars/Ispod 30.000 dinara 10 (58.8%) 7 (41.2%)
) 30.000 - 50.000 dinars/dinara 10 (30.3%) 23 (69.7%)
%sg?g;;f}?ﬂf 50.000 - 100.000 dinars/dinara 55(66.3%) 28(337%) gvk 3 0.002
More than 100.000 dinars 17 6
Vise od 100.000 dinara 73.9% 26.1%
Marital status Unmarried/Neozenjen/neudata 50 (59.5%) 34 (40.5%) 0054 1 0817

Bracni status

Married/Ozenjen/udata 59 (57.8%) 43 (42.2%)

Table 3. Lack of wellness services due to the COVID-19 pandemic
Tabela 3. Izostanak wellness usluga zbog pandemije COVID-19

Lack of wellness has affected: N Mean Std. Deviation Mean Rank ¥ df  php
Izostanak velnes usluga je uticao na: Br. Prosek Standardna devijacija Prosecan rang
Fun and socializing/Zabavu i druzenje 109  2.98 1.394 2.70

Hedonism and a luxurious experience
Hedonizam i dozivijaj luksuznog iskustva 9 302 1.381 2.88

I don’t feel healthier or happier 109 3.17 1.261 296

Da se ne osecam zdravije i srecnije 18003 4 0.001

I can’t get rid of stress and get away from
everyday life/Da ne mogu da se oslobodim 109 3.35 1.279 3.27
stresa i da pobegnem od svakodnevice

My overall physical and mental health
Moje opste fizicko i mentalno zdravije 109333 1195 3.20

a. Friedman Test
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Table 4. Opinions on the COVID-19 pandemic and lifestyle changes
Tabela 4. Stav o pandemiji COVID-19 i promeni nacina zivota

The pandemic has significantly changed my lifestyle/Pandemija je znacajno promenila moj Zivotni stil %

I completely agree/Slazem se u potpunosti
I partially agree/Delimicno se slazem

I neither agree nor disagree/Nemam stav

I partially disagree/Delimicno se ne slazem
I do not agree at all/Uopste se ne slazem

In total/Ukupno

34 31.2
19 17.4
15 13.8
24 220
17 15.6
109  100.0

Table 5. Wellness travel before and during the COVID-19 pandemic
Tabela 5. Velnes putovanja pre i tokom pandemije COVID-19

How often have you visited well- Before the pandemic During the pandemic

Marginal homogeneity test

ness resorts?/Koliko redovno ste Pre pandemije Tokom pandemije Test marginalne homogenosti
koristili usluge velnes turizma f % f %

Once a week/Jednom nedeljno 2 1.8 2 1.8

Once a month/Jednom mesecno 10 9.2 3 2.8 Std. MH Statistic/MH stand. statistika
Several times a year

Nekoliko puta godisnje 69 63.3 15 13.8 -8.356

Once a yearlJednom godisnje 28 25.7 22 20.2 p/p (2-tailed)/(dvostrana)
Never/Nijednom 0 0.0 67 61.5 0.000

In total/Ukupno 109 100.0 109 100.0

changed their lifestyle (Table 4), but the Chi-square
test showed no statistically significant difference.

We analyzed whether there were differences in
wellness travel before and during the COVID-19
pandemic (Table 5).

The above-mentioned results showed a sig-
nificant reduction in wellness visits during the
COVID-19 pandemic.

Discussion

The results of testing the popularity of well-
ness centers in regard to sociodemographic char-
acteristics showed a statistically significant dif-
ference only in monthly income of the respond-
ents. Age, gender, marital status, and education
did not show a statistically significant difference
in regard to the frequency of visiting wellness
centers. These results indicate that there was a
significant reduction in the use of wellness serv-
ices during the COVID-19 pandemic. Lack of
wellness services had the greatest impact on the
respondents’ inability to get rid of stress and es-
cape from everyday life, and the least impact on
fun and socializing. The COVID-19 pandemic did
not change the participants’ lifestyle.

The coronavirus outbreak has increased peo-
ple’s physical vulnerability, disturbing the social-
ly accepted paradigm of modern life [12]. Accord-
ing to Wenn, the COVID-19 pandemic had an
impact on the rising popularity of independent and
free travel, including health and wellness tourism
[13]. Fresh air was considered to be a preventive

measure aimed to improve health and reduce the
mortality rate.

Our results are in agreement with the results
of several published studies. Clark-Kennedy et al.
(2017), indicated that the majority of wellness
visitors were motivated by relaxation (99%), feel-
ing absolute peace (95%), joy (88%), escapism
(86%), overall health advantages (77%) and a con-
nection with nature (74%) [1]. In a Hong Kong
study, the most significant motivating factors were
leisure, relaxation, escapism, self-reward, hedon-
ism, and esthetics [1, 11]. The impact of wellness
on the quality of life and well-being is one of the
key aspects [14]. The experience of wellness af-
fects the visitor’s satisfaction during free time,
and beyond that time, contributes the perception
of the overall quality of life [15]. In a study by
Voigt et al., 61% of respondents were university
educated [16]. Our results are in line with the
mentioned study (58.1%). Wellness-related life-
style includes physical, psychological, social, and
spiritual dimensions of health [17]. Iso-Ahola et
al. (1982) stated that tourists search for personal
escape, interpersonal escape, and interpersonal
seeking, and we agree [18]. The concept of well-
being in tourist destinations is focused on the psy-
chological, spiritual, and social effects [19].
Crompton (1979) places the concept of travel mo-
tives in a socio-psychological-cultural continuum
[20]. Individuals visiting wellness centers have a
proactive intention to improve their health by act-
ing preventively [21]. Wellness users feel respon-
sible for their health, so their lifestyle includes
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physical activity, healthy diet, relaxation, mindful-
ness, cosmetic care, enhanced mental activity, and
social interaction [22]. Terme Olimia offers a pro-
gram called selfness. This innovative concept is
based on establishing the harmony of body and
mind. Selfness therapy improves the quality of
life and relaxation [23, 24]. Paying more attention
to psychological factors in the assessment of med-
ical conditions can improve the healthcare [25].

Findings demonstrated that well-being can
boost the body’s immunological response [26].
When the immune system operates in harmony
and balance, it is protected from outside threats,
and supported by healthy lifestyle decisions it pro-
motes holistic immunity [24]. Immunity is a key
factor against viral diseases, so we can conclude
that the paradoxical measures applied due to the
coronavirus pandemic, led to avoiding wellness
and inadequate immune response.

There are some limitations in our study. Given
the sample, it should be emphasized that the study
was conducted by random sampling and therefore
our conclusions do not apply to the entire Serbian
population. It is possible that participants were
more interested than the typical person in improv-
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ing their health and spending more on various spa
and wellness activities, given the way the data
were gathered and the present epidemiological
crisis caused by the pandemic. Only those who
could afford a wellness retreat were evaluated in
the study, and as a result, only their opinions were
considered. The questionnaire was made to pre-
vent the respondents to voice their personal views
through open questions, so they were not included
in the questionnaire. Finally, the results should be
interpreted cautiously due to the study sample size
and the fact that there were more female than male
respondents [24-26].

Conclusion

The findings of our study revealed there was a
significant decrease in the use of wellness services
during the coronavirus disease 2019 pandemic. The
coronavirus disease 2019 pandemic significantly
affected the overall sense of well-being. The lack
of wellness services had the greatest impact on the
respondents’ inability to relax and get away from
everyday life, but the coronavirus disease 2019 pan-
demic has not negatively changed their lifestyle.
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EFFECTS OF CATARACT SURGERY ON SHORT-TERM INTRAOCULAR PRESSURE
FLUCTUATIONS IN PATIENTS WITH PRIMARY ANGLE-CLOSURE AND PRIMARY
ANGLE-CLOSURE GLAUCOMA

UTICAJ OPERACIJE KATARAKTE NA KRATKOTRAJNE FLUKTUACIJE INTRAOKULARNOG
PRITISKA KOD PACIJENATA SA PRIMARNIM ZATVARANJEM UGLA I PRIMARNIM
GLAUKOMOM ZATVORENOG UGLA
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Summary

Introduction. Cataract surgery results in a reduction of intraocular
pressure, but it has not been sufficiently investigated how it affects
short-term intraocular pressure fluctuations. The aim of this study
was to evaluate the effects of cataract surgery on short-term in-
traocular pressure fluctuations in patients with primary angle-clo-
sure, with or without glaucoma. Material and Methods. A prospec-
tive interventional clinical study included 31 patients (eyes) with
primary angle-closure/primary angle-closure glaucoma (study
group) and 31 patients (eyes) with cataract only (control group). All
subjects underwent cataract surgery. Preoperatively, and at the first,
third and sixth postoperative months, diurnal tension curves for the
assessment of intraocular pressure was performed and the mean
intraocular pressure and short-term intraocular pressure fluctuations
were evaluated. Results. Postoperatively, the mean intraocular pres-
sure and short-term intraocular pressure fluctuations were signifi-
cantly reduced in both groups. In the study group, the highest mean
intraocular pressure reduction was - 4.14 + 2.50 mmHg, and in the
control group it was - 2.44 + 1.76 mmHg. The highest reduction of
short-term fluctuations was - 1.61 £ 3.55 mmHg in the study group,
and - 0.55 £ 1.72 mmHg in the control group. In both groups, a
significant negative correlation was found between the preoperative
and postoperative mean intraocular pressure and short-term in-
traocular pressure fluctuations. At the end of the research, the
number of medications was reduced by 18.4% compared to the pr-
eoperative period. Conclusion. Cataract surgery in patients with
primary angle-closure/primary angle-closure glaucoma results in a
significant reduction of intraocular pressure, short-term intraocular
pressure fluctuations, and a reduction in the number of medications.
Key words: Glaucoma, Angle-Closure; Glaucoma; Intraocular
Pressure; Cataract Extraction; Ophthalmologic Surgical Proce-
dures; Treatment Outcome

Introduction

Globally, cataract and glaucoma are the two lead-
ing causes of blindness [1] and often, at a certain
point, they may occur together in the same person.

SazZetak

Uvod. Operacija katarakte rezultira snizenjem intraokularnog pri-
tiska ali je nedovoljno ispitano kako utiCe na njegove kratkorocne
fluktuacije. Cilj ove studije je bio da ispitamo uticaj operacije ka-
tarakte na kratkoroc¢ne fluktuacije intraokularnog pritiska kod
osoba sa primarnim zatvaranjem komornog ugla, sa glaukomom
ili bez njega. Materijal i metode. U prospektivnu intervencijsku
klini¢ku studiju je ukljucen 31 pacijent (oko) sa primarnim zatva-
ranjem ugla/primarnim glaukomom zatvorenog ugla (eksperimen-
talna grupa) i 31 pacijent (oko) samo sa kataraktom (kontrolna
grupa). Svim ispitanicima je uradena operacija katarakte. Preope-
rativno, prvi, treci i Sesti mesec postoperativno, sproveden je test
dnevne krive intraokuluarnog pritiska i ispitani su prosecni intra-
okularni pritisak i njegove kratkoro¢ne fluktuacije. Rezultati. Po-
stoperativno, prose¢ni intraokularni pritisak i njegove kratkorocne
fluktuacije su, u obe grupe, znacajno redukovani. Najveca reduk-
cija prose¢nog intraokularnog pritiska u eksperimentalnoj grupi
iznosila je -4.14 + 2,50 mmHg, a u kontrolnoj grupi -2.44 + 1,76
mmHg. Najveca redukcija kratkotrajnih fluktuacija za eksperimen-
talnu grupu iznosila je -1,61 + 3,55 mmHg, a za kontrolnu grupu,
-0,55 + 1,72 mmHg. U obe grupe utvrdena je znacajna negativna
korelacija izmedu preoperativnog prosecnog intraokularnog pritiska
i njegovih kratkotrajnih fluktuacija sa njihovom postoperativhom
promenom. Na kraju istrazivanja, broj medikamenata je redukovan
za 18,4% u odnosu na preoperativni broj. Zaklju¢ak. Operacija
katarakte kod pacijenata sa primarnim zatvaranjem ugla/primarnim
glaukomom zatvorenog ugla rezultira znacajnom redukcijom in-
traokularnog pritiska, njegovih kratkotrajnih fluktuacija i broja
lekova.

Kljuéne reci: glaukom zatvorenog ugla; glaukom; intraoku-
larni pritisak; ekstrakcija katarakte; oftalmoloske hirurske
procedure; ishod lecenja

Increased intraocular pressure (IOP) is the most sig-
nificant risk factor for the occurrence and progres-
sion of glaucoma and, for now, the only one that can
be modified [2, 3]. Some studies identify large diur-
nal fluctuations in IOP as an independent risk factor
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Abbreviations

10P — intraocular pressure

PACG - primary angle-closure glaucoma
PAC — primary angle-closure

BCVA  —best-corrected visual acuity
ICA — iridocorneal angle

DTC — diurnal tension curves

IOPav  —average IOP

IOPst  — short-term daily fluctuation of IOP
PHACO - phacoemulsification method

CAI — carbonic anhydrase inhibitors
GAT — Goldmann applanation tonometer

for the development and progression of glaucoma
[4]. The traditional treatment of glaucoma includes
ocular hypotension drugs applied locally or sys-
temically, laser systems or filtration surgeries. It is
well known that cataract surgery leads to IOP reduc-
tion, both in glaucoma, and in nonglaucoma patients,
although with different clinical significance depend-
ing on the type of glaucoma [5—9]. Primary angle-
closure glaucoma (PACG), compared to other types
of glaucoma, carries a much higher risk of bilateral
blindness due to a specific pathomechanisms [10].
The PACG is preceded by primary angle-closure
(PAC). Results of previous research on the effects of
cataract surgery on the lowering of IOP in patients
with PAC/PACG, point to cataract surgery as part of
the treatment, and for some patients, as the first and
the only therapeutic approach [11]. Due to challeng-
es in data collection, there are only a few studies that
have investigated the effects of cataract surgery on
short-term IOP fluctuations in patients with PAC/
PACG and the aim of this study was to examine this
relationship, believing that our results will contribute
to a better understanding of the disease and help
physicians make the most favorable decision about
the therapeutic approach.

Material and Methods

The study was conducted at the University Clinical
Center of the Republic of Srpska, Bosnia and Herze-
govina, from December 2019 to December 2020. The
research was done in accordance with the Helsinki
Declaration and all the subjects signed an informed
consent which had been approved by the Ethics Com-
mittee of the Institution.

The prospective intervention clinical study includ-
ed 31 patients (31 eyes) with the diagnosis of PAC/
PACG (PAC/PACG group) and 31 patients (31 eyes)
with senile/presenile cataract (control group, Cataract).

Inclusion criteria for PAC/PACG group were: bilat-
eral presence of iridotrabecular contact of > 180° on
gonioscopy; gonioscopy findings of grade 2, 1 or 0
using the Shaffer grading system [12]; [OP > 21 mmHg
in the period when the diagnosis was established or
findings of peripheral anterior synechiae (PAS); ab-
sence of glaucomatous optic neuropathy in patients
with PAC and its presence in patients with PACG;
visual field defects in patients with PACG; presence of
clinically significant cataract or absence of clinically

significant cataract if clinical examination indicated
benefits from clear lens extraction.

Inclusion criteria for the Cataract group were: clin-
ically significant cataract with best-corrected visual
acuity (BCVA) < 0.5 optotype according to a Snellen
chart; bilateral gonioscopic findings of grade 4 or 3
according to Shaffer; bilateral IOP <21 mmHg.

Exclusion criteria for both groups were: previous
eye injury, inflammatory and/or degenerative dis-
ease of ocular adnexa, as well as of the anterior or
posterior eye segment, retinal disease, non-glauco-
matous optic neuropathy, long-term use of corticos-
teroids (systemic and topical) or intraocular surgical
or laser intervention except neodymium-doped yt-
trium aluminium garnet iridotomy in patients with
PAC/PACG; operative and postoperative periods
with complications.

Before the surgery, basic demographic data were
collected, BCVA was established, slit-lamp examina-
tion was done, one measurement of IOP was obtained
using Goldmann applanation tonometry, grading of
the iridocorneal angle (ICA) was done and “gonios-
copy score” was calculated [13]. Biometric measure-
ments were performed by non-contact method using
IOLMaster 500 biometer (Carl Zeiss Meditec, Inc.,
Dublin, CA) and contact applanation A-scan ultra-
sound biometry (Tomey, AL-100 Biometer, Japan).
The number and types of glaucoma medications were
registered. Diurnal tension curves (DTC) test of in-
traocular pressure was done with measurements at
07:30, 13:30 and 19:30 and the average IOP (IOPav)
was calculated using the formula: IOPav 3.

Short-term (st) daily fluctuation of IOP was cal-
culated using the formula: IOPst = IOP maximum —
IOP minimum.

The criteria for the selection of an eye for surgery
in the Cataract group was the eye with worse BCVA,
and in the PAC/PACG, it was the eye with higher IOP.

The surgery was performed under topical anesthe-
sia with phacoemulsification (PHACO), “in-the-bag”
“phaco-chop” technique with intraocular leus implan-
tation (Akreos Adapt AO, Bausch&Lomb) through 2.75
mm incision, using Stellaris Vision Enhancement Sys-
tem (Bausch&Lomb) device.

For the purpose of the study, a routine four-week
treatment protocol was modified to prevent the poten-
tial effect of corticosteroids on the intraocular leus
level, and all subjects stopped receiving corticosteroid
drops after the second week, and continued with non-
steroidal anti-inflammatory eye drops until the end of
the first month. In the PAC/PACG group, already on
the first postoperative day, all the subjects stopped re-
ceiving miotics and systemic carbonic anhydrase in-
hibitors (CAI). Some subjects stopped receiving pros-
taglandin analogues for one month or permanently if
the monitoring showed that IOP was lowered, reaching
the target value. Those patients received beta blocker
drops or topical CAI if they had not been used preop-
eratively or the daily dosage of topical CAI was in-
creased from 2 to 3 times a day. The criterion for ad-
justing the therapy was the postoperative level of IOP
<21 mmHg.
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Controls were performed on the 1st and 7th post-
operative days, as well as after 1, 3 and 6 months. Con-
trols after 1, 3 and 6 months included DTC. All clinical
examinations and surgeries were performed by the
same surgeon (B. M.).

Statistical analysis was performed using IBM SPSS
Statistics 21.0 software. The Pearson’s chi-square test,
Mann-Whitney U test, Student’s t-test, Kruskal-Wallis
H test, Bonferroni test, Wilcoxon signed-rank test and
Spearman’s rank correlation test were used. Data were
statistically processed and p < 0.01 and p < 0.05 were
considered statistically significant.

Results

The PAC/PACG group included 19 women (61.3%)
and 12 men (38.7%), and in the Cataract group there
were 16 women (51.6%) and 15 men (48.4%). The
average age in the PAC/PACG group was 72 £ 8
(range 55 - 89) and somewhat younger in the Cataract
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group, 71 £ 7 (range 53 - 82). There was no statisti-
cally significant difference in the gender () (1. 62) =
0.59; p = 0.442) or age distribution (Mann-Whitney
U test; p = 0.059) between the two groups.

The average preoperative BCVA in the PAC/PACG
group was 0.33 & 0.23 (range 0.03 - 1), and in the Cat-
aract group 0.16 = 0.15 (range 0 - 0.6). Already on the
first postoperative day, and at each time point of the
follow-up, both groups presented with a statistically
significant improvement of BCVA compared to the
preoperative value (Wilcoxon signed-rank test; p <
0.01). After 6 months, in the PAC/PACG group the
BCVA was 0.81 +0.28 (range 0.2 - 1), and in the Cata-
ract group 0.97 + 0.06 (range 0.8 - 1). Bonferroni test
showed that the PAC/PACG group had a statistically
significantly higher preoperative BCVA (p <0.01), and
postoperatively, on each control visit, significantly
lower BCVA compared to the control group (p < 0.01).

Preoperative and postoperative values of IOPav
and IOPst in both groups are shown in Table 1.

Table 1. Descriptive data for the mean intraocular pressure and the short-term intraocular pressure fluctuations

per group and time points

Tabela 1. Deskriptivni podaci za varijable prosecni intraokularni pritisak (IOPav) i kratkorocne fluktuacije in-
traokularnog pritiska (IOPst) po grupama i vremenskim odrednicama

PAC/PACG/PAC/PACG (N/Br. = 31)
M + SD (range/opseg)

Cataract/Katarakta (N/Br. = 31)
M =+ SD (range/opseg)

Preoperatively/Preoperativno

IOPav (mmHg) 17.98 + 3.03 (13.03 - 26.53) 14.53 +£2.04 (10.67 - 19.7)
IOPst (mmHg) 4.24+£3.67 (0.9 - 19) 279+ 146 (0-54)

1 month/I. mesec

I0OPav (mmHg) 14.74 + 3.09 (5.53 - 21) 13.53 £2.22 (9.57 - 17.63)
IOPst (mmHg) 2.9+ 1.66 (0.7 - 8.8) 24+1.34(0.3-47)

3 month/3. mesec

IOPav (mmHg) 14.13 £2.48 (9.13 - 20.47) 12.09 +£2.03 (7.67 - 15.6)
IOPst (mmHg) 2.63 +1.63 (0.7 - 7.9) 2.37+1.06 (0.9 - 4.8)

6 month/6. mesec

I0OPav (mmHg) 13.84 +£2.32 (9.3 - 18.43) 12.27 £ 1.89 (9.37 - 15.77)
IOPst (mmHg) 2.87+1.47 (0.4 - 7.6) 2.24+1.17 (0.3 - 4.9)

Legend: PAC/PACG —primary angle closure/primary angle-closure glaucoma; IOPav —average intraocular pressure; IOPst — short-term

intraocular pressure; M — mean; SD — standard deviation

Legenda: PAC/PACG — primarno zatvarajuci ugao/primarni glaukom zatvarajuceg ugla, IOPav— prosecni intraokularni pritisak; IOPst
— kratkorocne fluktuacije intraokularnog pritiska; M — prosek; SD — standardna devijacija

Table 2. Descriptive data for the absolute and relative postoperative changes in the mean intraocular pressure
Tabela 2. Deskriptivni podaci za apsolutnu i relativau postoperativnu promenu prosecnog intraokularnog pritiska

A IOPav 1 month/A IOPav 1. mesec A 10Pav 3 month/A IOPav 3. mesec A I0Pav 6 month/A IOPav 6. mesec

M + SD (mmHg) (%)

M + SD (mmHg) (%)

M + SD (mmHg) (%)

PAC/PACG -3.24+2091 -3.85+225 -414+250
N/Br. =31 (- 17.28) (- 20.72) (- 22.18)
I(ézttzfrf];m -1.00+1.73 -244+176 S226+171
N 231 (- 6.54) (- 16.40) (- 15.06)

Legend: PAC/PACG — primary angle closure/primary angle-closure glaucoma; A IOPav - postoperative change in the mean intraocular

pressure; M - mean; SD - standard deviation

Legenda: PAC/PACG — primarno zatvarajuci ugao/primarni glaukom zatvarajuceg ugla, A IOPav — postoperativna promena prosecnog

intraokularnog pritiska;, M — prosek; SD — standardna devijacija
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Wilcoxon test established that in both groups
postoperative values of IOPav at any time of meas-
urement were significantly lower (p < 0.01) com-
pared to the preoperative IOPav. A significant dif-
ference between the postoperative IOPst and its
preoperative value was established only in the PAC/
PACG group in the first (p < 0.05) and the third
postoperative month (p < 0.01).

Preoperatively, the Bonferroni test registered a
significantly lower value of IOPav in the Cataract
group compared to the PAC/PACG group (- 3.441;
p < 0.01) and postoperatively in the 3rd (- 2.036; p
<0.01) and the 6th month (- 1.561; p < 0.05). At each
time point of the check-up, no statistically signifi-
cant difference between the observed groups was
registered for [OPst.

The postoperative change of IOPav and 1OPst
compared to their preoperative values was ex-

pressed through their absolute and relative change
and it is shown in Table 2 and Table 3.

The biggest change of I[OPav in the PAC/PAC group
was in the 6th month, while in the control group, that
was the case in the 3rd month.

Bonferroni test established a statistically significant
difference in the postoperative change of IOPav. The
reduction of IOPav was lesser in the Cataract group
compared to the PAC/PACG group in the Ist (p <0.01)
and the 6th month (p <0.05).

With regard to IOPst, the data from Table 3 show
that its biggest absolute and relative reduction com-
pared to the preoperative value in the PAC/PACG
group was in the 3rd month. In the Cataract group, the
biggest absolute reduction was in the 6th month. The
data on the relative change of IOPst, which were posi-
tive values, show its increase compared to the preop-
erative value which, at first glance, seems incorrect,

Table 3. Descriptive data for the absolute and relative postoperative changes of IOPst
Tabela 3. Deskriptivni podaci za apsolutnu i relativau postoperativnu promenu kratkorocnih fluktuacija intraoku-

larnog pritiska
A TOPst 1 mth/A IOPst 1. mesec A 1OPst 3 mth/A IOPst 3. mesec A I0Pst 6 mth/A IOPst 6. mesec
M + SD (mmHg) (%) M + SD (mmHg) (%) M + SD (mmHg) (%)
PAC/PACG -1.34 +3.46 -1.61 +3.55 -1.37 +£4.04
N/Br. =31 (6.82) (-6.31) (25.84)
Cataract/Katarakta -0.38 £ 1.67 -0.42 +1.65 -0.55+1.72
N/Br. =31 (4.98) (14.85) (2.00)

Legend: PAC/PACG — primary angle closure/primary angle-closure glaucoma; A IOPst - postoperative changes of the short-term in-
traocular pressure fluctuations; M - mean; SD - standard deviation

Legenda: PAC/PACG — primarno zatvarajuci ugao/primarni glaukom zatvarajuceg ugla; A IOPst — postoperativna promena kratkorocnih
fluktuacija intraokularnog pritiska; M — prosek; SD — standardna devijacija

Table 4. Correlation between the preoperative and postoperative mean intraocular pressure and short-term in-
traocular pressure fluctuations

Tabela 4. Korelacija preoperativnog prosecnog intraokularnog pritiska i kratkorocnih fluktacija intraokularnog
pritiska sa njihovom postoperativnom promenom

PAC/PACG (N/Br. = 31)
A IOPav 1 mth/A IOPav 1. mesec A IOPav 3 mth/A IOPav 3. mesec A IOPav 6 mth/A IOPayv 6. mesec

I0Pav preop. T -0.479™ -0.576™ -0.557"
1OPav preop. p 0.006 0.001 0.001

ATOPst 1 mth/A IOPst 1. mesec A IOPst 3 mth/A IOPst 3. mesec A 1I0Pst 6 mth/A IOPst 6. mesec
IOPst preop. T, -0.825™ -0.790™ -0.875™

1OPst preop. 0.000 0.000 0.000
Cataract/Katarakta (N/Br. = 31)
A IOPav 1 mth/A IOPav 1. mesec A I0Pav 3 mth/A IOPav 3. mesec A I0Pav 6 mth/A IOPayv 6. mesec

IOPav preop. T -0.321 -0.394° -0.378"
1OPav preop. 0.078 0.028 0.036

A TOPst 1 mth/A IOPst 1. mesec A 1OPst 3 mth/A IOPst 3. mesec A 1OPst 6 mth/A IOPst 6. mesec
IOPst preop. T, -0.600™ -0.674™ -0.707"

1OPst preop. 0.000 0.000 0.000

Legend: PAC/PACG — primary angle closure/primary angle-closure glaucoma; A IOPav - postoperative changes of the mean intraocular
pressure; A IOPst - postoperative changes of the short-term intraocular pressure fluctuations; r, - Spearman correlation coefficient; p —
statistically significant value; *p < 0.05; **p <0.01

Legenda: PAC/PACG — primarno zatvarajuci ugao/primarni glaukom zatvarajuceg ugla, A IOPav — postoperativna promena prosecnog
intraokularnog pritiska; A IOPst —postoperativna promena kratkorocnih fluktuacija intraokularnog pritiska; r,— Spirmanov koeficijent
korelacije; p — statisticka znacajnost; *p < 0,05; **p < 0,01
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since IOPst has reduced postoperatively. This phenom-
enon is explained by the deviated values of IOPst
registered in some patients.

Kruskal-Wallis and Bonferroni’s tests estab-
lished that there were no statistically significant
differences between the research groups for the ab-
solute change of IOPst.

Spearman’s correlation test in both groups estab-
lished a negative correlation between the preopera-
tive and postoperative IOPav and [OPst (Table 4). In
the PAC/PACG group, there was a moderately strong
correlation for the [OPav and distinctly strong for the
IOPst. In the Cataract group, there was a weak cor-
relation for the IOPav and a strong for the IOPst.

The postoperative antiglaucoma therapy was
changed compared to the preoperative period in
terms of the number and the types of medications.
At the end of the research, there was a reduction of
18.4% in the number of medications compared to
the preoperative period, from average number of
2.45 medication preoperatively to average number
of 2.0 medication at the 6th month.

Discussion

In our research, there was no significant difference
between the groups in regard to gender and age distribu-
tion, but there were slightly more female patients. Post-
operatively, in both groups, there was a statistically and
clinically significant improvement in the BCVA.

In order to get a proper insight into the effects of
cataract surgery on the level of IOP and in order to
avoid a “carryover” effect, it would have been ideal if
there had been a preoperative “washout” period for
antiglaucoma medications. Another option would be
to keep the patients on preoperative therapy by type,
number and treatment regimen after surgery. Guided
by the ethical principles of clinical studies and postu-
lates, primarily the postulate “Primum non nocere!”,
none of the above options could have been applied in
our research and the postoperative antiglaucoma ther-
apy was altered in the way described above.

As a biological phenomenon, the intraocular
pressure is not fixed, but it changes during the 24-
hour cycle and from one visit to another [14] and it
is clear that one measurement of IOP within the
regular working hours is a poor replacement for a
circadian IOP profile of glaucoma patients [15]. The
significance of IOP fluctuations is an important,
but still an insufficiently studied risk factor for the
occurrence and/or progression of glaucoma. This is
evident from a growing number of studies in recent
years dealing with these issues. With an objective
to collect the most accurate data on IOP fluctua-
tions, thanks to the development of new technolo-
gies, various extraocular and intraocular devices
have been designed with integrated pressure sen-
sors. Due to a number of shortcomings such as in-
convenience, discomfort they cause, data presenta-
tion and a high price, these devices are not applica-
ble in daily clinical practice and for now, they re-
main reserved only for research projects.
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Recent studies on these issues come from high-
ly developed countries and centres with access to
new technologies such as Triggerfish contact-lens sen-
sor, contact or non-contact tonometers for personal use
(Icare HOME tonometer, Tono-Pen, Corvis ST, Ocular
Response Analyzer, etc.) and less often, tonometers for
intraocular application (EYEMATE) [16—18]. How-
ever, in the current clinical practice, Goldmann ap-
planation tonometer (GAT) is considered a gold stand-
ard, due to its application in the majority of clinical
studies since the 70s, and because of extensive publica-
tions about its accuracy, reliability and repeatability.

The DTC test of IOP is relatively inexpensive, but
impractical both for the examiner and the patient (the
patients come several times a day or they are hospital-
ized) and as such is rarely used in everyday clinical
practice [19]. Despite the impracticality to perform, for
the needs of our research, DTC test included three
measurements per day at 07:30, 13:30 and 19:30 using
GAT, and from the obtained data, IOPav and IOPst
were determined. We compared our results with previ-
ous studies that analyzed the effect of cataract surgery
on IOP fluctuation, which used GAT. However, a lim-
iting factor is that there are few published studies that
can be used for comparison.

Our results show that a statistically significant
change of IOPst in the PAC/PACG group was in the 1st
and 3rd postoperative month, whereas the most pro-
nounced absolute (-1.61 + 3.55 mmHg) and relative (-
6.31%) reduction was in the 3rd month (Table 3). From
preoperative 4.24 & 3.67 mmHg, IOPst in the 3rd month
was reduced to 2.63 = 1.63 mmHg (Table 1), which is
very similar to the results of Ozyol et al. [20] who pro-
spectively studied the effect of PHACO on diurnal fluc-
tuation of IOP in 24 medically treated patients (39 eyes)
with PACG and with a previously done laser iridotomy.
The IOP was measured using GAT three times a day,
at 08:00, 12:00 and 14:00, preoperatively and after 3
months postoperatively. The authors found a significant
reduction of IOP fluctuation from preoperative 4.6 +
2.1 mmHg to 2.8 + 1.5 mmHg, 3 months after surgery.

Liu et al. [21] also used DTC test preoperatively
and 3 months after the cataract surgery in 29 patients
with PACG and previously done laser iridotomy. The
IOP was measured at 08:00, 12:00 and 16:00 using
GAT. In the 3rd postoperative month, they found that
there was a significant reduction in IOP fluctuation
by — 1.3 £ 2.3 mmHg compared to the preoperative
fluctuation of 3.3 + 2.5 mmHg. The methodology of
the study by Liu et al. describes postoperative mod-
ification in medications almost in the same way as
it was done in our research (excluding pilocarpine,
pausing the prostaglandin analogues and introducing
a replacement therapy with CAI, or similar). They
reported a significant reduction in the number of
medications from 1.93 + 1.13 preoperatively to 0.83
+ 0.89 postoperatively. Correlation analysis in both
groups established a negative correlation between
preoperative and postoperative IOPav and IOPst
(Table 4). This means that preoperatively higher
I0OPav can be expected to have a larger reduction
postoperatively. In accordance with the above-men-
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tioned, short-term fluctuations are postoperatively
“narrower” if the preoperative range is wider.

After an extensive search of literature on Medline
and PubMed, we did not find data on correlation anal-
ysis of preoperative and postoperative short-term fluc-
tuations of IOP in patients with PAC/PACG who had
a cataract surgery, which additionally contributes to
the relevance of our data.

Although the main goal of our research was to
analyze the IOPst, it is also necessary to report about
the postoperative reduction of the IOPav. In both
groups, the postoperative IOPav was significantly
lower than preoperative IOPav (Table 1). The biggest
change of I0Pav in the PAC/PACG group was in the
6th month when it was -4.14 = 2.50 mmHg, i.e. -22.18
% (Table 2). In the control group, that was the case in
the 3rd month and the reduction of IOPav was - 2.44 +
1.76 mmHg, i.e. - 16.40% (Table 2).

Our results are in agreement with other researchers
who analyzed the effects of PHACO on the intraocular
pressure in patients with PAC/PACG. Shams and Foster
[22] reported a significant reduction of IOP from preop-
erative 18.7+ 7.3 mmHg to postoperative 14.1 +4 mmHg
(reduction of - 4.5 £ 5.4 mmHg; - 24%). The results of

their retrospective study point out that the reduction was
more noticeable in patients with preoperatively higher
IOP and the finding of PAS to over 180° of ICA.

According to the study by Pandav et al., the reduc-
tion of IOP in the 6th month in PAC group was - 2.08
mmHg (- 13.5%), and in PACG group - 2.55 mmHg
(- 14.5%) [23].

A study by Traverso and Cutolo included a sample
of 37 patients with PACG and 17 patients with PAC. In
the PACG group, a preoperative average IOP of 22.29
+ 8.83 mmHg decreased by - 8.45 + 8.03 mmHg (-
37.9%) in the 6th month. In the PAC group, there was
areduction of IOP of - 3.1 £ 4.8 mmHg (- 20%) in the
6th month compared to the preoperative IOP of 15.50
+4.85 mmHg [24].

Conclusion

The results of our research show that cataract sur-
gery in patients with primary angle closure/primary
angle-closure glaucoma resulted in a significant reduc-
tion of the average intraocular pressure, short-term
intraocular pressure fluctuations, and a reduction in
the number of medications.
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Summary

Introduction. In locally advanced cancers of the cervix, endometri-
um and vulva, radiotherapy is the primary treatment modality. In
recent years, new modern techniques of external radiation have
been developed in radiation oncology, with the goal of dose escala-
tion to the target volume, while sparing healthy tissues. The aim of
this study is to determine the impact of volumetric modulated arc
therapy on clinical outcomes of patients with gynecological malig-
nancies. Material and Methods. Data were retrospectively col-
lected from 60 patients treated for International Federation of
Gynecology and Obstetrics stage 1 — 111 cervical, endometrial and
vulvar cancers, using definitive (n = 35) or adjuvant (n = 25) radio-
therapy/chemoradiotherapy. Thirty patients underwent three-di-
mensional conformal radiation therapy (definitive in 22 and adju-
vant in 8) and the other 30 patients were treated with volumetric
modulated arc therapy (definitive in 13 and adjuvant in 17). The
following clinical outcome parameters were compared between the
two groups: complete clinical response, disease free survival, pro-
gression free survival, and 4-year overall survival. Results. Progres-
sion free survival of patients treated with definitive radiotherapy/
chemoradiotherapy using volumetric modulated arc therapy was
17.2 months, while in the group treated with three-dimensional
conformal radiation therapy it was 7.9 months (p = 0.300). Four-year
overall survival in patients who were treated with definitive radio-
therapy/chemoradiotherapy using three-dimensional conformal
radiation therapy was 50%, and 61.5% in the group treated with
definitive volumetric modulated arc therapy (p = 0.200), while in
patients treated using adjuvant radiotherapy/chemoradiotherapy it
was 75% vs. 88.2%, respectively (p = 0.400). Conclusion. Although
without statistical significance, volumetric modulated arc therapy
showed better results with respect to progression free survival and
4-year overall survival in previously unoperated patients who un-
derwent definitive radiotherapy/chemoradiotherapy.

Key words: Radiotherapy; Radiotherapy, Intensity-Modulated;
Genital Neoplasms, Female; Survival Rate; Treatment Outcome

Introduction

According to the data published by the Global Can-
cer Observatory in 2020, cervical cancer was the fourth

Sazetak

Uvod. Kod lokalno uznapredovalih karcinoma cerviksa, endometri-
juma i vulve, radioterapija predstavlja primarnu terapijsku metodu.
Poslednjih godina doslo je do razvoja novih, savremenih tehnika
spoljasnjeg zracenja ¢iji je cilj eskalacija doze na ciljni volumen uz §to
vecu postedu organa od rizika. Cilj ovog istrazivanja je utvrdivanje
uticaja primene napredne volumetrijski modulisane lu¢ne radiotera-
pijske tehnike na klini¢ki ishod bolesnica lecenih od ginekoloskih
karcinoma. Materijali i metode. Retrospektivno su prikupljani po-
daci od 60 pacijentkinja le¢enih od karcinoma cerviksa, endometri-
juma ili vuvle stadijuma po klasifikaciji Medunarodne federacije
ginekologa i akusera, definitivnom (n = 35) ili ajduvantnom (n = 25)
radioterapijom/hemioradioterapijom. Kod 30 pacijentkinja je
sprovedena trodimenzionalna konformalna teleterapija (kod 22 de-
finitivna i kod osam adjuvantna), a kod ostalih 30 volumetrijski mod-
ulisana lu¢na radioterapija (kod 13 definitivna i kod 17 adjuvantna).
Poredili smo sledece klinicke ishode izmedu dve navedene grupe:
kompletan klinicki odgovor, period prezivljavanja bez bolesti, period
do prve progresije bolesti i etvorogodisnje prezivljavanje. Rezultati.
Period prezivljavanja do prve progresije bolesti je kod prethodno ne-
operisanih bolesnica le¢enih volumenski modulisanom luénom radi-
oterapijskom tehnikom bio 17,2 meseca, dok je kod lecenih trodimen-
zionalnom komformalnom tehnikom bio 7,9 meseci (p = 0,300).
Cetvorogodi$nje preZivljavanje bilo je zastupljeno kod 50% legenih
definitivnom trodimenzionalnom konformalnom i 61,5% le¢enih
definitivnom volumetrijski modulisanom lu¢nom radioterapijskom
tehnikom (p = 0,200) i kod 75% naspram 88,2% bolesnica leCenih
adjuvantnom radioterapijom, respektivno (p = 0,400). Zakljucak.
Iako bez statisticke znacajnosti, pokazan je trend boljeg prezivljavanja
bez progresije bolesti kod prethodno neoperisanih pacijenkinja, kao
i trend boljeg Cetvorogodisnjeg prezivljavanja bolesnica kod kojih je
primenjena volumetrijski modulisana lu¢na radioterapijska tehnika.
Kljuéne reci: radioterapija; volumetrijski modulisana lu¢na
radioterapija; ginekolo$ke neoplazme; prezivljavanje; ishod
lecenja

most common malignancy in women (6.5% of all car-
cinomas) while endometrial cancer ranked sixth (4.5%
of all carcinomas) [1]. Cervical cancer is the second
most common cancer in women between the ages of
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Abbreviations

CRT — chemoradiotherapy

VMAT - volumetric modulated arc therapy

IMRT - intensity modulated radiation therapy

3DCRT - three-dimensional conformal radiation therapy
EBRT — external beam radiation therapy

CBCT - cone beam computed tomography

FIGO  —International Federation of Gynecology and Obstetrics
MRI — magnetic resonance imaging

CT — computed tomography

15 and 44 [2]. According to the data published by the
Institute of Public Health of Serbia “Dr. Milan
Jovanovi¢ Batut”, the standardized incidence of cervi-
cal carcinoma in the territory of the Republic of Serbia
in 2013 was 20.3, the incidence of endometrial carci-
noma was 13.4 while the mortality rates were 12.7 and
7.1, respectively [3].

The treatment of patients with gynecological can-
cers varies and primarily depends on the local progres-
sion of the tumor and the stage of the disease. In lo-
cally advanced cancers of the cervix, endometrium and
vulva, radiotherapy is the primary treatment modality,
used alone or as chemoradiotherapy [4]. There are two
types of radiation therapy used for gynecological ma-
lignancies: external beam radiation therapy (EBRT)
(teletherapy) and intracavitary or interstitial radioiso-
tope therapy (brachytherapy). In recent decades, three-
dimensional conformal technique (3DCRT) of EBRT
has gained precedence in the treatment of gynecologi-
cal cancers. The main goal of conformal radiotherapy
is to adjust and conform the external beam to the de-
sired target volume (tumor) providing uniform distribu-
tion of the prescribed dose within the target volume,
while at the same time minimizing the dose to the sur-
rounding healthy tissues and organs [5, 6]. However,
continual developments in radiation oncology have re-
sulted in development of new, more precise techniques
with the goal of further escalating the dose to the de-
sired target volume and even greater sparing of healthy
tissues. One of these new techniques is intensity modu-
lated radiation therapy (IMRT). Many dosimetric stud-
ies have shown a significant reduction in the dose ad-
ministered to organs at risk (small intestine, rectum and
bladder) when IMRT is used, compared to 3DCRT [7].
Volumetric modulated arc therapy (VMAT) is a novel
radiation therapy technique that derived from IMRT
and was first described by Yu et al. in 1995 [8]. The
VMAT technique allows continuous external beam
shaping, as well as changes in the intensity of the beam,
thus providing increased doses delivered to the target
volume, while simultaneously reducing the treatment
delivery time [9, 10].

The aim of this study is to examine the effects of
VMAT on the clinical outcomes of patients with gyne-
cological cancers using definitive and adjuvant radia-
tion therapy.

Material and Methods

This retrospective study included 60 patients
treated for gynecological cancers at the Oncology
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Institute of Vojvodina in Sremska Kamenica, Repub-
lic of Serbia, between 2016 and 2018. At the moment
of diagnosis, the patients were in stages I - 111 of the
International Federation of Gynecology and Obstet-
rics (FIGO) classification. Patients with distant me-
tastases or para-aortic lymph node spread were ex-
cluded from the study. The staging procedures and
determination of local disease progression were based
on pelvic and abdominal magnetic resonance imag-
ing (MRI), computed tomography (CT) and chest
X-ray. Treatment of these patients was conducted ac-
cording to our institution’s current protocols, which
are based on National Comprehensive Cancer Net-
work practice guidelines. Patients with cervical, en-
dometrial and vulvar cancer were included in the
study (Table 1). The treatment strategies were deter-
mined based on disease local progression, patients’
age, and comorbidities. In 35 patients radiotherapy/
chemoradiotherapy (RT/CRT) was the initial and de-
finitive treatment, while the other 25 underwent pri-
mary surgical treatment, followed by adjuvant RT/
CRT (Table 2). Most patients with cervical and en-
dometrial cancer received brachytherapy following
EBRT (Table 2). Based on the radiotherapy technique
used, patients were divided into the following groups:

— Patients who underwent definitive RT/CRT — 22
treated with 3DCRT and 13 with VMAT (Table 2);

— Patients who underwent adjuvant RT/CRT — 8
treated with 3DCRT and 17 with VMAT (Table 2).

All patients received the same dose of 45 gray (Gy)
in 25 fractions.

After completion of RT/CRT, all patients were
regularly monitored at our institution by a radiation
oncologist and a gynecologist. The monitoring in-
cluded physical examination, analysis of blood sam-
ples, abdominal ultrasound and pelvic MRI which
were done 4 months post treatment completion.
Complete clinical response was based on the results
of the first pelvic MRI. Further monitoring includ-
ed the following parameters:

— Disease free survival — a measure of time after
treatment during which no sign of cancer is found; also
called relapse free survival.

— Progression free survival — a measure of time
during and after treatment in which the disease is
present, but there is no progression of the disease.

— Overall survival — percentage of patients in a
study or treatment group who are still alive for a certain
period of time from the date of diagnosis, most com-
monly stated as five-year survival; in this study it was
stated as a four-year survival rate [11].

These parameters were observed separately for pa-
tients who received initial and definitive RT/CRT in
comparison to those who received adjuvant RT/CRT
following primary surgical treatment.

The Chi-square test was used for comparison of
complete clinical response and 4-year overall sur-
vival and the Mann-Whitney test was used for com-
parison of disease free survival and progression free
survival in patients treated with 3DCRT and VMAT.
A p <0.05 was considered to be a statistically sig-
nificant difference.
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Results

The mean patient age in the 3DCRT group was
57 years, while in the VMAT group it was 53 years.
Patients were further divided into groups according
to cancer localization, histopathological type of
cancer and FIGO classification, as shown in Table
1. Squamous cell carcinoma of the cervix was the
most prevalent type in both 3DCRT and VMAT
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3DCRT group were predominantly in stage II, while
in the VMAT group most were in stage I.

Of 60 patients, 35 were treated with definitive
RT/CRT (Table 2). Adjuvant RT/CRT was per-
formed in the remaining 25 patients. In total,
76.67% of patients in the 3DCRT group and 56.67%
in the VMAT group underwent chemoradiotherapy
(Table 2). Almost all of the 60 patients received
brachytherapy following RT/CRT (Table 2).

groups. In regard to FIGO staging, patients in the

Table 1. Mean age distribution according to cancer localization, histological type and FIGO classification

Tabela 1. Distribucija pacijentkinja prema prosecnoj starosti, lokalizaciji tumora, histoloskom tipu tumora i FIGO klasi-
fikaciji

3D conformal/3D konformalna VMAT/VMLT
Mean patient age at the time of diagnosis 57

Prosecna starost pacijentkinja u vreme postavijanja dijagonze (god.) >3
L Cervix/Grli¢ materice 26 (86.67%) 20 (66.67%)
Cancer localization Endometrium/Endometrium 3 (10%) 9 (30%)
Lokalizacija tumora
Vulva/Vulva 1 (3.33%) 1 (3.33%)
Planocellular/Planocelularni 23 (76.67%) 17 (56.67%)
Histological type Adenocarcinoma/Adenokarcinom 5 (16.6%) 12 (40%)
Histolo§ki tip tumora Adenosquamous/Adenoskvamozni 1 (3.33%) 1 (3.33%)
Anaplastic/Anaplasticni 1 (3.33%) 0
FIGO classificati I 10 (33.3%) 13 (43.3%)
classification
FIGO Klasifikacija 11 13 (43.3%) 12 (40%)
111 7 (23.3%) 5 (16.6%)

Legend: 3D — three-dimensional; VMAT — volumetric modulated arc therapy; FIGO — International Federation of Gynecology and
Obstetrics
Legenda: 3D — trodimenzionalan; VMLT — volumetrijski modulisana lucna terapija; FIGO — Medunarodna federacija ginekologije i
akuserstva

Table 2. Distribution of patients according to treatment protocol
Tabela 2. Distribucija pacijentkinja prema primenjenim metodama lecenja

3D conformal/3D konformalna VMAT/VMLT

Primary surgery followed by RT/CRT Yes/Da 8(26.67%) 17 (56.67%)
Operacija pre RT/HRT No/Ne 22 (73.33%) 13 (43.33%)
Chemoradiotherapy (Cisplatin IV series) Yes/Da 23 (76.67%) 17 (56.67%)
Hemioradioterapija (Cisplatin u IV serije) No/Ne 7 (23.33%) 13 (43.33%)
Brachytherapy following RT/CRT Yes/Da 27 (90%) 24 (80%)
Brahiterapija nakon RT/HRT No/Ne 3 (10%) 6 (20%)

Legend: 3D — three-dimensional; VMAT — volumetric modulated arc therapy; RT — Radiotherapy; CRT — chemoradiotherapy
Legenda: 3D — trodimenzionalan, VMLT — volumetrijski modulisana lucna terapija; RT — radioterapija; HRT — hemoradioterapija

Table 3. Comparison of treatment outcomes between 3D conformal and VMAT technique in patients who under-
went definitive radiotherapy/chemoradiotherapy

Tabela 3. Poredenje klinickih ishoda izmedu pacijentkinja kod kojih je primenjena 3D konformalna i VMAT de-
finitivna radioterapija/hemioradioterapija

Complete clinical response/Kompletan klinicki odgovor
Disease free survival/Period bez prisustva bolesti

14 (63.6%)
46.5 months/meseci

8 (61.5%) 0.901
47.6 months/meseci 0.948
17.2 months/meseci 0.300
8 (61.5%) 0.643

Progression free survival/Period do prve progresije bolesti 7.9 months/meseci
4-year overall survival/Cetvorogodisnje prezivljavanje 11 (50.0%)

Legend; 3D — three-dimensional; VMAT — volumetric modulated arc therapy
Legenda; 3D — trodimenzionalan; VMLT — volumetrijski modulisana lucna terapija
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Table 4. Comparison of treatment outcomes between 3D conformal and VMAT technique in patients who under-

went adjuvant radiotherapy/chemoradiotherapy

Tabela 4. Poredenje klicnikih ishoda izmedu pacijentkinja kod kojih je primenjena 3D konformalna i VMAT ad-

Juvantna radioterapija/hemioiradioterapija

3D conformal/3D konformalna VMAT/VMLT p/p
Complete clinical response
Kompletan klinicki odgovor 8 (100%) 15 (88.2%) 0.312
Disease free survival 53.2 months 47.8 months 0.184
Period bez prisustva bolesti (meseci) (meseci) ’
Progression free survival / 13.6 months /
Period do prve progresije bolesti (mesect)

4-year overall survival

0
Cetvorogodisnje prezivljavanje 6 (75%)

15 (88.2%) 0.400

Legend; 3D — three-dimensional; VMAT — volumetric modulated arc therapy
Legenda; 3D — trodimenzionalan;, VMLT — volumetrijski modulisana luc¢na terapija

In patients who underwent definitive RT/CRT,
a complete clinical response was achieved in 14
(63.6%) patients who were treated with 3DCRT and
in 8 (61.5%) patients treated with VMAT, thus
showing no statistically significant difference (p =
0.910) (Table 3). In patients who were treated with
adjuvant RT/CRT following surgery, a complete
clinical response was achieved in all 8 (100%) pa-
tients who were treated with 3DCRT, and in 15
(88.2%) patients treated with VMAT (Table 4).

The average disease free survival in patients
who were treated with definitive RT/CRT was 46.5
months in the 3DCRT group and 47.6 months in the

35+
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Graph 1. Difference in progression free survival be-
tween 3D conformal and VMAT technique in patients
who underwent definitive radiotherapy/chemoradio-
therapy

Grafikon 1. Razlika u periodu do prve progresije boles-
ti izmedu 3D i VMAT tehnike kod pacijentkinja koje su
primile definitivau radioterapiju/hemioradioterapiju
Legend: EBRT — external beam radiotherapy (Teletherapy); PFS
—progression free survival; 3DCRT — trhree-dimensional conformal
radiotherapy; VMAT — volumetric modulated arc therapy
Legenda: ERT — eksterna radioterapija (Teleterapija); PBP —
prezivljavanje bez progresije; 3DCRT — trodimenzionalna konform-
na radioterapija; VMLT —volumetrijska modulisana lucna terapija

VMAT group, so there was no statistically signifi-
cant difference between the two groups (p = 0.316)
(Table 3). In patients who underwent adjuvant RT/
CRT, the average disease free survival was 53.2
months in the 3DCRT group and 47.8 months in the
VMAT group (p = 0.184) (Table 4).

The progression free survival in patients who were
treated with definitive RT/CRT was 17.2 months in the
VMAT group, almost double compared to 7.9 months
in the 3DCRT group (Table 3, Graph 1). The VMAT
group showed better 4-year overall survival as well,
65% compared to 50% in the 3DCRT group. Better
4-year overall survival was also reported in patents
who underwent adjuvant RT/CRT when using VMAT
technique (88.2%) compared to 3DCRT technique
(75%) (Table 4). These differences were not statisti-
cally significant considering the sample size, but the
reported results do show a trend of better survival in
the VMAT group, which could potentially show a sig-
nificant statistical difference in a bigger sample size.

Discussion

Although our study showed no statistically sig-
nificant difference between clinical outcomes of pa-
tients treated with 3DCRT and VMAT, in absolute
terms it is clear that progression free survival of pa-
tients treated with definitive RT/CRT in the VMAT
group is twice longer than in the 3DCRT group (17
months versus 7.9 months) and this may be considered
as a significant result in oncology patients. Further-
more, the 4-year overall survival was over 10% in
patients treated with VMAT technique. While review-
ing the literature, we have come across only a few
studies that reported on clinical results of 3DCRT and
VMAT techniques in the treatment in gynecological
malignancies. The available studies on related topics
usually examine the outcomes of IMRT, dosimetry
and organs at risk of toxicity.

Droge et al. reported comparable clinical results
among patients who were treated for cervical carci-
noma (FIGO I - IVA) using 3DCRT (n = 75) and
VMAT (n = 30) technique of RT/CRT [12]. Their
study demonstrated no statistically significant dif-
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ference in survival rates between the two groups. Lan
et al. observed 115 patients who were treated for cer-
vical carcinoma (FIGO IA - I1IB) by radical hyster-
ectomy, followed by either 3DCRT (n = 89) or IMRT
(n = 26) technique, without brachytherapy [13]. The
2-year overall survival was 90.3% in the 3DCRT
group, while in the IMRT group it was 91.6% (p =
0.674) and there was no statistically significant dif-
ference in the compared disease free survival either
[13]. Comparable results can be seen in a study pub-
lished by Tsuchida et al. [14]. They studied 73 pa-
tients diagnosed with locally advanced cervical car-
cinoma (parametrial tissue or pelvic lymph node
involvement) who were treated using adjuvant radia-
tion therapy. Out of 73 patients, 33 were treated with
3DCRT technique, and 40 using IMRT. This study
showed no statistically significant difference in the
4-year overall survival (82% versus 78%, p = 0.744)
or in the disease free survival. Cancer recurrence was
recorded in 11 and 13 patients, respectively [14].

There is a concern that modern techniques, such
as IMRT and VMAT, may increase locoregional
recurrence by reducing the target volume, in order
to protect organs at risk. However, previous studies
have reported that the clinical outcomes did not de-
teriorate when using modern techniques compared
to 3DCRT [15, 16].

A particularly difficult challenge in the treat-
ment of gynecological malignancies and pelvic ma-
lignancies in general, is the interfractional target
motion caused by variations in bladder and intestine
volume compared to planning values, uterine peri-
stalsis and motility. These can lead to reduced target
volume coverage and consequent suboptimal radia-
tion therapy. However, among modern techniques
such as IMRT and VMAT, cone beam computed
tomography (CBCT) is an effective image guided
radiotherapy tool used daily to evaluate the position
and coverage of target volume [5]. By using CBCT,
we can generate volumetric CT images and perform
target matching to the initial CT plan. If necessary,
repositioning of patent is done in order to reduce

the possibility of error and to ensure precise deliv-
ery of treatment [5]. In 3DCRT, verification and
target matching is performed by using kilovoltage
orthogonal images which are compared with CT
scans based on bony anatomy of the pelvis without
any insight into the surrounding soft tissues. Con-
sequently, it is expected that modern radiation
therapy techniques will achieve better treatment
results and thus better patient survival.

When reviewing the available literature on this
topic, we have come across a few studies comparing
IMRT and VMAT techniques in treatment of gyne-
cological malignancies, most of them accenting
dosimetry and organs at risk of toxicity. Cozzy at
al. have noted that VMAT technique shows sig-
nificant improvements in organs at risk and healthy
tissue sparing with uncompromised target coverage
compared to IMRT [17]. Knapp et al. reported sim-
ilar results, noting greater sparing of organs at risk,
while maintaining equal or even greater target cov-
erage with VMAT, which has led to implementation
of new clinical protocols in radiotherapy of gyne-
cological carcinomas [18].

The limitations of our study include retrospective
data collection and a small sample size; yet it is one
of the few studies on this topic, which gives it sig-
nificance. In our opinion, research on this topic
should be continued in order to further examine the
importance of modern radiotherapy techniques in the
treatment of gynecological malignancies.

Conclusion

Our study showed that differences between the
compared clinical outcomes among patients treated
with three-dimensional conformal radiation therapy
and volumetric modulated arc therapy technique were
statistically insignificant. However, our results dem-
onstrated a positive trend in progression free surviv-
al in patients who underwent definitive radiotherapy/
chemoradiotherapy, as well as better 4-year overall
survival with volumetric modulated arc therapy.
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MULTIPLE MYELOMA AND DEEP VEIN THROMBOSIS/PULMONARY
THROMBOEMBOLISM - INCIDENCE AND RISK FACTORS

MULTIPLI MIJELOMOM I DUBOKA VENSKA TROMBOZA/PLUCNA
TROMBOEMBOLIJA — UCESTALOST I FAKTORI RIZIKA
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Summary

Introduction. Deep vein thrombosis and pulmonary thromboem-
bolism are among the most important causes of morbidity and mor-
tality in cancer patients. They are common and serious complica-
tions that are affected by various risk factors. The aim of this study
was to determine the incidence of thromboembolic complications
and their association with risk factors in patients with newly diag-
nosed multiple myeloma. Material and Methods. A retrospective
study included 32 patients and the following variables were col-
lected: age, C-reactive protein, beta-2 microglobulin, hemoglobin,
platelets, total proteins, nephrotic syndrome, fibrinogen, D-dimer,
albumin, lactate dehydrogenase, creatinine, calcium, gender, per-
formance status, type of multiple myeloma, clinical stage, and ap-
plied therapy. All variables were compared between two groups of
patients: group with thromboembolic complications (deep venous
thrombosis and pulmonary thromboembolism), and the group with-
out these complications. Results. The study sample included 18
men and 14 women. The patients’ age ranged from 36 to 73 years.
Of the 32 patients, 6 had deep venous thrombosis of the lower ex-
tremities, and 2 patients had deep venous thrombosis and pulmo-
nary thromboembolism. The only two biomarkers that showed an
association with venous thromboembolism in our patients with
myeloma were elevated levels of C-reactive protein and D-dimer.
Conclusion. The incidence of thromboembolic complications in
patients with newly diagnosed multiple myeloma was 25%. When
making the diagnosis of myeloma, risk factors that were signifi-
cantly associated with venous thromboembolism were elevated
levels of C-reactive protein and D-dimer. The occurrence of venous
thromboembolism in patients with multiple myeloma was not as-
sociated with significantly higher mortality compared to patients
without venous thromboembolism.

Key words: Multiple Myeloma; Venous Thrombosis; Pulmo-
nary Embolism; Risk Factors; C-Reactive Protein; Fibrin Fi-
brinogen Degradation Products; Incidence; Neoplasms

Introduction

Multiple myeloma is a malignant disease from
the group of B-cell proliferative diseases character-
ized by clonal proliferation and accumulation of
pathologically altered plasma cells in the bone mar-

SazZetak

Uvod. Duboka venska tromboza i plu¢na tromboembolija su
medu najvaznijim uzrocima morbiditeta i mortaliteta kod paci-
jenata sa karcinomom. Predstavljaju ¢este i ozbiljne komplikac-
ije na koje uticu razli¢iti faktori rizika. Cilj ovog rada je da se
utvrdi ucestalost tromboembolijskih komplikacija i njihova pov-
ezanost sa faktorima rizika kod pacijenata sa novodijagnostiko-
vanim multiplim mijelomom. Materijal i metode. Retrospektiv-
nom studijom obuhvaéena su 32 pacijenta i pracene su sledece
varijable: starost, C-reaktivni protein, beta-2-mikroglobulin, he-
moglobin, trombociti, ukupni proteini, nefrotski sindrom, fibri-
nogen, D-dimer, albumin, laktat dehidrogenaza, kreatinin, kal-
cijum, pol, performans status, tip multiplog mijeloma, klinicki
stadijum i primenjena terapija. Sve ove varijable poredene su
izmedu dve grupe: grupe pacijenata sa tromboembolijskim komp-
likacijama (duboka venska tromboza i plu¢na tromboembolija) i
grupe pacijenata bez navedenih komplikacija. Rezultati. Unutar
posmatranog uzorka bilo je 18 muskaraca i 14 Zena. Starost
pacijenata je bila od 36 do 73 godine. Od 32 pacijenta, Sest je
imalo duboku vensku trombozu donjih ekstremiteta, a dva paci-
jenta udruzenu duboku vensku trombozu i pluénu tromboem-
boliju. Jedina dva biomarkera koja su pokazala povezanost sa
venskim tromboembolizamom u nasoj grupi pacijenata sa mi-
jelomom bili su poviSeni nivoi C-reaktivnog proteina i D-dime-
ra. Zakljucak. Incidencija tromboembolijskih komplikacija kod
pacijenata sa novodijagnostikovanim multiplim mijelomom iz-
nosila je 25%. Faktori rizika pri dijagnozi mijeloma koji su bili
znacajno udruzeni sa pojavom venskog tromboembolizma su
povisene vrednosti C-reaktivnog proteina i D-dimera. Pojava
venskog tromboembolizma kod pacijenata sa multiplim mijelo-
mom nije bila povezana sa znacajno ve¢im mortalitetom u
poredenju sa pacijentima bez venskog tromboembolizma.
Kljuéne reéi: multipli mijelom; venska tromboza; plu¢na em-
bolija; faktori rizika; CRP; D-dimer; incidenca; karcinomi

row [1]. The annual incidence of multiple myeloma
is up to 3 per 100,000 individuals, accounting for
about 1% of all diagnosed neoplasms and 10% of all
hematologic malignancies (second only to non-
Hodgkin’s lymphoma). In Europe, 40,000 new cas-
es were diagnosed in 2015, and it is estimated that
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VRd — bortezomib, lenalidomide, and dexamethasone
VTE — venous thromboembolism
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p2M — -2 microglobulin
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CS — clinical stage

PS — performance status

BJ — Bence-Jones type

the number will increase to 46,000 by 2025 [2]. The
estimated world-wide 5-year prevalence is approxi-
mately 230,000 patients [3]. The five-year survival
rate varies from 23 — 47% [4]. The diagnosis of mul-
tiple myeloma is based on the presence of more than
10% of pathological monoclonal plasma cells in the
bone marrow, serum/urine monoclonal protein, one
or more parameters indicating organic dysfunction
caused by myeloma activity (calcium elevation, renal
dysfunction, anemia and bone disease), and presence
of one or more biomarkers of active diseases [5].

Typically, patients are treated with approximately
3 to 4 cycles of induction therapy with bortezomib,
lenalidomide, and dexamethasone (VRd) prior to stem
cell harvest [6]. In patients under the age of 65 years
without pronounced comorbidities after introductory
triplet therapy, the treatment is continued with high-
dose chemotherapy based on melphalan and autolo-
gous hematopoietic stem cell transplantation [7].

Venous thromboembolism (VTE) is the third most
prevalent acute cardiovascular syndrome after myo-
cardial infarction and stroke, and it is associated with
a significant disease burden [8]. The VTE includes
deep vein thrombosis (DVT) and pulmonary throm-
boembolism (PTE) and it is an important cause of
morbidity and mortality among patients with cancer
[9]. Results of a recent population-based cohort study
showed that the presence of cancer is associated with
a 9-fold increased risk of VTE [10]. It is estimated that
approximately 4 —20% of cancer patients will experi-
ence VTE at some stage, with the rate being the high-
est in the initial period following the diagnosis. An-
nually, 0.5% of cancer patients will experience throm-
bosis, compared with a 0.1% incidence rate in the
general population [11]. In the long term, VTE is a
chronic disease and about 30% of all patients with
VTE have a recurrence within 10 years [12]. The
pathophysiology of venous thrombosis has been fa-
mously described by Rudolf Virchow, known as the
Virchow’s triad, which includes stasis, endothelial in-
jury, and hypercoagulability [13]. The pathogenesis of
DVT in cancer patients is multifactorial. All aspects
of the Virchow’s triad, prolonged immobilization of
the patient, application of various therapies (chemo-
therapy, growth factors, and angiogenesis inhibitors)
and surgical interventions that lead to endothelial dam-
age and hypercoagulability associated with cancer,
contribute to significantly more frequent DVT in pa-
tients with malignant diseases [14].
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Several patient-, treatment-, and tumor-related
factors affect the risk of VTE in cancer patients [15].
Reasons for higher risk of VTE in the first few months
after cancer diagnosis are likely related to intensive
therapy (surgical, radiation, and systemic) and a high-
er tumor burden at the time of diagnosis that decreases
with effective therapy. It should also be noted that
older studies did not adjust for the competing risk of
death when estimating the cumulative incidence of
cancer-associated thrombosis and therefore may have
overestimated early incidence of some particularly le-
thal tumors. The overall incidence of VTE in cancer
patients has continued to increase over time [16]. This
may be due to multiple factors, including increased
detection by serial 1maging for staging purposes,
changes in treatment, which may be more thrombo-
genic, and longer survival of patients with multiple
cancers, therefore increasing an individual’s time at
risk of VTE [17]. More recently, tumor genetic charac-
teristics also appear to play a role in VTE formation,
since genetic profiling demonstrated that mutations in
K-ras in colon and lung cancer show an association
with increased risk of VTE [18]. The first report of an
increased incidence of VTE in patients with newly di-
agnosed multiple myeloma dates back to 1999. The
incidence was 10% and these were patients receiving
vincristine, doxorubicin and dexamethasone (VAD) or
high doses of cyclophosphamide. Since then, numerous
papers have been published on the incidence of throm-
boembolic complications in patients with multiple my-
eloma, whether newly diagnosed, refractory or relaps-
ing [19]. Despite thromboprophylaxis, the incidence of
VTE with contemporary immunomodulatory drug-
based regimens is 6 — 7% [20].

Patients with cancer who survive VTE are at risk
of the consequences of the initial event, such as in-
creased bleeding, post-thrombotic syndrome, pulmo-
nary hypertension, and recurrent VTE. The diagnosis
of VTE remains a challenge, since it is often asympto-
matic. In one prospective study of hospitalized patients,
the rate of pulmonary thromboembolism was 1%, but
the diagnosis was not made in 70% of patients who
died of acute PE, which was detected at autopsy. How-
ever, VTE is one of the most common causes that can
prevent and reduce the mortality of cancer patients,
which makes prophylaxis crucial in this high-risk
group of patients. Effective thromboprophylaxis has
been shown to reduce morbidity and mortality due to
cancer-related thrombosis. According to international
guidelines, low molecular weight heparin is the first
choice for initial and long-term treatment of VTE and
has largely replaced unfractionated heparin and oral
vitamin K antagonists, such as warfarin, due to a 50%
lower risk of recurrent VTE and similar rates of major
bleeding [21-23].

The aims of our study were to determine the inci-
dence of thromboembolic complications (DVT and
pulmonary thromboembolism) in patients with newly
diagnosed multiple myeloma and to examine the as-
sociation of risk factors in the diagnosis of the disease
with the occurrence of DVT/pulmonary throm-
boembolism.
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Material and Methods

The retrospective study included 32 patients with
newly diagnosed multiple myeloma who were diag-
nosed, treated and systematically followed-up at the
Hematology Clinic of the Military Medical Academy,
Belgrade, Serbia. The diagnosis and treatment of mul-
tiple myeloma was carried out according to the current
European Society for Medical Oncology guidelines in
the period from 2014 to 2017. This study was approved
by the relevant Ethics Committee. The following char-
acteristics were monitored: age, C-reactive protein
(CRP), B2 microglobulin (32M), hemoglobin, platelets,
total protein, nephrotic syndrome, fibrinogen, D-dim-
er, albumin, lactate dehydrogenase (LDH), creatinine
and calcium. Non-parametric variables monitored in
the study were: gender, performance status (PS) (0 or
1 vs > 2), type of multiple myeloma (immunoglobulin
A, immunoglobulin M, Bence-Jones), clinical stage
(CS). According to the international prognostic index
patients were stratified into stages I — 11, and applied
therapy (based on thalidomide, bortezomib and com-
bined VAD chemotherapy). All patients receiving VAD
polychemotherapy had a central venous access. All
these variables were compared between two groups:
group of patients with thromboembolic complications
(DVT and PTE), and group of patients without these
complications. Statistical data processing was per-
formed using the software package SPSS 20. The cal-
culated parameters for numerical features were de-
scribed as: mean, standard deviation, and median; in
the analysis of the non-parametric features, the charac-
teristics were expressed as a percentage. The frequency
of non-parametric phenomena among groups was com-
pared with the Chi-square test (Cross table, Chi-square).
Student’s t-test for two independent samples compared
the values of numerical features by groups. The statis-
tically significant difference was set at p < 0.05.

Results

Within the observed sample of 32 patients with
multiple myeloma, there were 18 men (56.3%) and
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Graph 1. Other characteristics of patients with multiple
myeloma show that more than 56% of patients had
Bence-Jones type myeloma (A), the most common clin-
ical stage was the third in 75% of patients (B).
Grafikon 1. Ostale karakteristike pacijenata sa multi-
plim mijelomom pokazuju da je vise od 56% pacijenata
imalo Bens Doznsonov mijelom tipa (A), najcesci klinicki
stadijum je bio treci kod 75% pacijenata (B)

Legenda: BJ — Bens DZonsonov

14 women (43.7%). The laboratory test results at the
time of diagnosis of myeloma (Table 1) showed el-
evated CRP in 17 patients (53.1%), 30 patients had

Table 1. Laboratory test results at the time of multiple myeloma diagnosis
Tabela 1. Laboratorijske karakteristike pacijenata u vreme dijagnoze multiplog mijeloma

Variables/Varijable Value/Vrednost Number of patients/Broj pacijenata
CRP/C-reaktivni protein >5mg/l 17 (53.1%)
B2M/Beta 2 mikroglobulin >2.2mg/l 30 (93.8%)
Hemoglobin/Hemoglobin <100 g/ 21 (65.6%)
Platelets/Trombociti > 350 x 1079/1 3 (9.4%)
Total proteins/Ukupni proteini > 84 g/l 13 (40.6%)
Nephrotic syndrome/Nefrotski sindrom >3.5¢g/l 15 (46.9%)
Fibrinogen/Fibrinogen >4.5 g/l 15 (46.9%)
D-dimer/D-dimer > 0.5 ng/ml 18 (56.2%)
Albumins/Albumini <30 g/l 17 (53.1%)
Lactate dehydrogenase/Laktat dehidrogenaza > 280 1J/1 18 (56.2%)

Creatinine/Kreatinin
Calcium/Kalcijum

> 177 mmol/l
> 2.75 mmol/l

13 (40.6%)
8 (25%)
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elevated 2M and 18 patients (56.2%) had elevated
levels of D-dimer (> 0.5 ng/ml). Also, more than
half of the patients had anemia (65.6%), hypoalbu-
minemia (53.1%) and elevated LDH (56.2%).

Slightly more than 56% of patients had Bence-Jones
type (BJ) myeloma; the most common CS was III in
75% of patients, and unfavorable PS was found in
59.4% (Graph 1). The most commonly used therapy
was the VAD protocol in 19 patients, thalidomide-
based therapy in 9 patients, while bortezomib-based
therapy was the least common in 4 patients (Graph 2).

Of the 32 patients, some type of thromboembolic
complication was confirmed in 8 (25.0%), DVT of the
lower extremities was confirmed in 6 patients, and 2
patients had combined DVT and PTE. None of the
patients with central venous access developed DVT
at the site of placement. In 3 patients, DVT occurred
in the first month after the diagnosis of the disease,
while the other 5 developed thrombosis during treat-
ment ranging from 3 to 5 months (Graph 3).

When comparing the characteristics of patients
with DVT/PTE in relation to the characteristics of pa-
tients without thrombosis (Table 2), it can be seen that
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Graph 3. Incidence of thromboembolic complications
in patients with multiple myeloma

Grafikon 3. Incidencija tromboembolijskih komplikac-
ija kod pacijenata sa multiplim mijelomom

Legenda: DTV — duboka venska tromboza, PTE — plucna trom-
boembolija

elevated CRP values were statistically significantly
more often present in patients with thrombosis com-
pared to patients without DVT (p = 0.041), i.e. 7 of 8
patients with DVT had elevated CRP levels. Also, it
can be noticed that all 8 patients with DVT had an in-
creased level of D-dimer, which showed a statistically
significant difference compared to patients without
DVT (p=0.004). Comparing the characteristics of pa-
tients with DVT/PTE in relation to the characteristics
of patients without thrombosis, no statistically signifi-
cant difference was observed between sexes, levels of
B2M, hemoglobin, platelets, total protein, albumin,
fibrinogen, creatinine, calcium, and 24-h proteinuria.

Furthermore, there was no statistically significant
difference in the development of DVT in relation to
PS, CS, or in relation to the applied therapy (thalido-
mide versus bortezomib versus VAD therapy). No
difference in mortality was observed between pa-
tients whose course of disease was complicated by
DVT, compared to patients without DVT.

Discussion

The association of cancer and thromboembolic
complications, including DVT and PTE, is a well-
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Table 2. Comparative characteristics of patients with multiple myeloma in relation to the presence of deep venous

thrombosis/venous thromboembolism

Tabela 2. Uporedne karakteristike pacijenata sa multiplim mijelomom u odnosu na prisustvo duboke venske

tromboze/plucne tromboembolije

Variables DVT/PTE p/p
Varijable Yes/Da No/Ne
Gender Male/Muski 6(33.3) 12 (66.7) 0412
Pol Female/Zenski 2 (14.3) 12 (85.7) )
CRP/C-reaktivni protein Z 2 EZ} 71(?6172)) }2 8223 0.041
B2M/Beta 2 mikroglobulin z ;g 222 80((206.67)) gz(l(ggg); 1.000
Hemoglobin/Hemoglobin i 188 gi g 8;2 186((7726-.72)) 1.000
. > 350 x 10"9/1 1(33.3) 2 (66.7)
Platelets/Trombociti <350 x 109/1 7 (24.1) 22 (75.9) 1.000
Total proteins/Ukupni proteini Z gj gi j((32(1)§)) 19;((679é29)) 0.684
Nephrotic syndrome/Nefrotski sindrom Slile(j//]\.ég :; 882; 3 gggg 0.691
Fibrinogen/Fibrinogen Z jg gi g 832 12 Eggzg 0.423
D-dimer/D-dimer > (0.5 ng/ml 8 (44.4) 10 (55.6) 0.004
< 0.5 ng/ml 0 (0.0 14 (100.0) )

. . <30 g/l 3 (17.6) 14 (82.4)
Albumins/Albumini >30 g/l 5(33.3) 10 (66.7) 0.423
LDH/Laktat dehidrogenaza z ;28 gﬁ ; 8;% 3 gég 1.000

. - > 177 mmol/l 4 (30.8) 9 (69.2)
Creatinine/Kreatinin <177 mmol/l 4(211) 15 (78.9) 0.684

. .. >2.75 mmol/l 2 (25.0) 6 (75.0)
Calcium/Kalcijum <2.75 mmol/l 6(250)  18(150) 1000

known complication in the treatment of oncology
and hematology patients. Risk factors of DVT in
cancer patients are related to: a) characteristics of
the tumor itself, b) characteristics of the patient and
associated comorbidities, c) used therapy, and d)
various biomarkers.

Similar to other malignant diseases, common risk
factors (e.g. diseases of cardiovascular origin, long-
term immobility, infections) play a significant role in
the pathogenesis of thrombosis in myeloma. In addi-
tion to paraproteinemia, which contributes to blood
hyperviscosity, various mechanisms contribute to hy-
percoagulability, such as the interaction of neoplastic
plasma cells, bone marrow stromal cells, and effects
of multiple inflammatory cytokines on the endothe-
lial cells, most commonly interleukin-6 and vascular
endothelial growth factor. High levels of paraproteins
affect fibrin polymerization and fibrinolysis. Dis-
turbed balance between procoagulant and anticoagu-
lant factors, impaired protein C activity due to ac-
quired resistance to activated protein C are some of
the known and shown mechanisms in the pathogen-
esis of myeloma thrombosis [24]. In our group of sub-
jects with newly diagnosed myeloma, the incidence of
VTE was 25%, which is in line with the results of

previously presented studies. The results of several
studies on myeloma that analyzed the association of
VTE with the clinical characteristics of the disease
showed that advanced myeloma and the degree of hy-
perviscosity were parameters associated with a more
frequent occurrence of thromboembolic complica-
tions. In our study, there was no statistically significant
difference in the incidence of VTE in relation to CS,
elevated total proteins and the presence of nephrotic
syndrome. Although it was observed that 7 of 8 pa-
tients with VTE belonged to CS III, no statistically
significant difference in the occurrence of thrombosis
was observed in relation to CS I and II (p = 0.731).
The results of published studies also show that
hematological blood parameters, such as increased
leukocyte and platelet counts and decreased hemo-
globin levels, may be associated with a significantly
higher incidence of DVT [14]. However, in our study,
no association was observed between platelet count
and decreased hemoglobin levels with a more fre-
quent occurrence of DVT. Also, other examined pa-
rameters (albumin, creatinine, fibrinogen, calcium
level, B2M and LDH) were not associated with the
occurrence of DVT. One of the risk factors for the
development of DVT as a complication in patients
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with multiple myeloma is unfavorable PS (> 2), which
may be associated with severe damage/fractures of
the flat bones and a pronounced pain syndrome that
binds patients to bed. However, although almost 60%
of patients in our myeloma group had PS > 2, no
significant difference in DVT was observed com-
pared to patients with PS 0 and 1.

The only two biomarkers that showed an associa-
tion with DVT in our myeloma patients were elevated
levels of CRP and D-dimer. Our results showed that
elevated CRP levels were found in 7 out of 8 patients
with DVT (p = 0.041). The CRP is known to be a
marker of systemic inflammation. Although some
studies have confirmed its association with DVT in
cancer patients, other studies in patients with chronic
myeloproliferative neoplasms have not confirmed its
importance [14]. In our study, all patients with myelo-
ma and VTE had elevated levels of D-dimer (p =
0.004) which is consistent with the results of some
studies [25]. As D-dimer is the primary degradation
product of fibrin and reflects the global activation of
the coagulation and fibrinolytic system, it is expected
that its increased level is associated with thromboem-
bolic complications, which was shown in our study.

Immunomodulatory/cereblon-binding agents are
the basic therapy for multiple myeloma at all phases of
therapy. While these agents are generally well toler-
ated, increased risk of VTE presents a clinical chal-
lenge. This challenge is compounded by the lack of
rigor, prospective trials of thromboprophylactic regi-
mens for VTE prevention in these vulnerable patients
[26]. The highest risk of VTE in multiple myeloma
patients is associated with receiving immunomodula-
tory agents such as thalidomide or lenalidomide, which
is exacerbated by the concomitant use of high dose
steroids [27]. The incidence of thrombosis in multiple
myeloma is less than 5% for thalidomide alone, versus
10 - 20% for thalidomide with dexamethasone and 20
- 40% for thalidomide with chemotherapy [28]. In a
randomized trial on lenalidomide with either high-dose
or low-dose dexamethasone, the incidence of VTE was
26% and 12%, respectively [29].

The patients included in this study mostly re-
ceived VAD polychemotherapy (19 patients), fol-
lowed by combination therapy based on thalidomide
(combinations with dexamethasone and cyclophos-
phamide or with dexamethasone and doxorubicin) (9
patients). Bortezomib-based therapy was the least
commonly used (4 patients). There was no statisti-
cally significant difference in the incidence of DVT
in regard to the applied therapy (p = 0.841), i.e. 4 out
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of 15 patients on VAD therapy, 3 out of 6 patients on
thalidomide and 1 out of 4 patients on bortezomib
developed DVT. Considering the applied combina-
tion therapy, the incidence of DVT in our patients
was similar to that in other study groups. Borte-
zomib, a proteasome inhibitor, is the drug that has so
far shown the lowest incidence of thromboembolic
complications (0 - 1%), either as monotherapy or in
combination with dexamethasone. Data from studies
that link VTE and inferior overall survival in multi-
ple myeloma patients are conflicting, and a clear as-
sociation has not been established [30, 31]. Although
it has been shown that DVTs are associated with ma-
lignant diseases, being the leading cause of death
after cancer, our study showed no significant differ-
ence in the survival of patients with myeloma in rela-
tion to the presence or absence of DVT.

Given that the combined triplet therapy with
thalidomide and lenalidomide is accompanied by a
significant rate of thromboembolic complications,
the American Society of Clinical Oncologists and
the European Society of Oncologists recommend
preventive use of aspirin or low molecular weight
heparin in low-risk and high-risk patients [32, 33].
However, direct-acting oral anticoagulants are be-
coming increasingly popular. Their profile is favo-
rable, as secondary to safety and efficacy, they are
administered orally and do not require routine mon-
itoring. They are currently licensed for use in the
treatment of cancer-associated thrombosis [34-36].

Conclusion

The incidence of thromboembolic complications
(deep vein thrombosis/pulmonary thromboembo-
lism) in patients with newly diagnosed multiple
myeloma was 25%. When making the diagnosis of
myeloma, risk factors that were significantly as-
sociated with the occurrence of deep vein thrombo-
sis were elevated C-reactive protein and D-dimer.

There was no statistically significant difference in
the occurrence of deep vein thrombosis in relation to
the type of myeloma, clinical stage of the disease, val-
ues of hematological blood parameters, 3-2 microglob-
ulin, lactate dehydrogenase, fibrinogen, creatinine
levels, total protein, albumin, performance status, or
the applied therapy. The occurrence of deep vein
thrombosis in patients with multiple myeloma was not
associated with significantly higher mortality com-
pared to patients without deep vein thrombosis.
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Summary

Introduction. Multiple sclerosis is a chronic, inflammatory
disease of the central nervous system characterized by areas with
inflammatory changes associated with demyelination. Cholesterol
is a significant structural component of the central nervous system
incorporated into the myelin sheath. The aim of study was to ex-
amine values of lipid status parameters in patients with multiple
sclerosis and the correlation between these parameters and the trig-
lyceride glucose index. Material and Methods. A retrospective
study included 28 patients with multiple sclerosis. Medical records
of the Clinic of Neurology and databases of the Center of Labora-
tory Medicine, Clinical Center of Vojvodina were analyzed. Based
on the obtained data of the glycemic index and lipid profile, trig-
lyceride glucose index was calculated. Results. Borderline elevat-
ed values of total cholesterol and low-density cholesterol (5.25 +
1.08 mmol/L; 3.90 + 4.54) were found in patients with multiple
sclerosis. Linear correlation analysis showed a statistically positive
correlation between triglyceride glucose index and total choles-
terol (r = 0.572; p = 0.01), low-density cholesterol (r = 0.256; p =
0.05) and low-density cholesterol to high-density cholesterol ratio
(r=0.502); p=0.01). No statistically significant correlation between
triglyceride glucose index and high-density cholesterol was ob-
served. Conclusion. The examined group with multiple sclerosis
had borderline elevated values of total cholesterol and low-density
cholesterol. There is a significant correlation between the triglyc-
eride glucose index and values of total cholesterol, low-density
cholesterol, as well as the low-density cholesterol to high-density
cholesterol ratio.

Key words: Multiple Sclerosis; Triglycerides; Blood Glucose; Li-
pids; Glycemic Index; Insulin Resistance; Cholesterol, LDL; Cho-
lesterol, HDL

Introduction

Demyelinating diseases are disorders of the cen-
tral and peripheral nervous system which are char-

SaZetak

Uvod. Multipla skleroza je hroni¢no, inflamatorno oboljenje cen-
tralnog nervnog sistema koje karakterisu izolovana podrucja za-
paljenjskih promena udruzenih sa demijelinizacijom. Unutar cen-
tralnog nervnog sistema, holesterol je vecinski inkorporiran u mi-
jelinski omotac, te predstavlja znacajnu strukturnu komponentu.
Cilj rada bilo je ispitivanje vrednosti parametara lipidskog statusa
kod pacijenata obolelih od multiple skleroze i stepena povezanosti
navedenih parametara sa indeksom triglicerida i glukoze. Materijal
i metode. Retrospektivna studija obuhvatila je 28 pacijenata obole-
lih od multiple skleroze. Uvidom u medicinsku dokumentaciju
Klinike za neurologiju i baze podataka Centra za laboratorijsku
medicinu Klini¢kog centra Vojvodine preuzete su izmerene vred-
nosti glikemije u bazalnim uslovima, vrednosti parametara lipidskog
statusa i izraCunata je vrednost indeksa triglicerida i glukoze. Re-
zultati. Kod obolelih od multiple skleroze uocavaju se grani¢no
povisene vrednosti ukupnog holesterola i holesterola niske gustine
(5,25 + 1,08 mmol/l; 3,90 +4,54). Linearnom korelacionom analizom
triglicerida i glukoze utvrdena je statisticki pozitivna korelacija in-
deksa sa vrednostima ukupnog holesterola (r = 0,572; p = 0,01),
holesterola niske gustine (r=0,256; p=0,05), i vrednostima odnosa
holesterola niske i visoke gustine (r = 0,502; p = 0,01). Nije uocena
statisticki znacajna korelacija indeksa triglicerida i glukoze sa vred-
nostima holesterola visoke gustine. Zakljucak. Ispitivana grupa
imala je grani¢no poviSene vrednosti ukupnog i holesterola niske
gustine. Postoji znacajna korelacija indeksa triglicerida i glukoze sa
vrednostima ukupnog, holesterola niske gustine, kao i sa vrednos-
tima odnosa holesterola niske i visoke gustine.

Kljuéne re¢i: multipla skleroza; trigliceridi; glikemija; lipidi;
glikemijski indeks; insulinska rezistencija; LDL holesterol;
HDL holesterol

acterized by damage to the myelin sheath of neu-
rons. Various causes, such as infectious, toxic,
metabolic and autoimmune processes may lead to
the damage of the myelin sheath. The most common
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Abbreviations

CNS — central nervous system
MS — multiple sclerosis

HDL — high-density cholesterol
LDL — low-density cholesterol
TyG — triglyceride glucose

HOMA-IR —homeostasis model assessment of insulin resistance

demyelinating disease of the central nervous system
(CNS) is multiple sclerosis (MS) [1].

Today, it is believed that MS is an autoimmune
disease that occurs in genetically predisposed indi-
viduals, i.e. individuals who possess an altered major
histocompatibility complex on chromosome 6 [1]. The
development of the disease in genetically predisposed
individuals is associated with a certain “trigger” (vi-
ral infection, psychological stress, toxins, physical
trauma...). The transendothelial migration of activat-
ed lymphocytes from the blood into the brain tissue
is the main cause of inflammatory lesions of CNS.
As aresult of the activation of the immune system in
the nervous tissue there is an abundant intrathecal
synthesis of class G immunoglobulins by individual
clones of activated lymphocytes [1].

Generally, MS is diagnosed between the age of
20 and 40 years (~70%) twice as often in women than
in men [2]. The disease has a variable course, and on
the one hand the predominant clinical presentation
is benign MS which implies the existence of minimal
disability, while on the other hand, the rapid progres-
sion of the disease may lead to severe disability or
death. Multiple sclerosis greatly impairs the quality
of life, and a large number of patients are confined
to a wheelchair. About 15% of patients in the final
stages of the disease require full supervision and
care. About 50% of MS patients die from complica-
tions that occur during the course of disease [2].

Cholesterol is an important structural component
of the CNS. Approximately 25% of total cholesterol in
the body is found in the CNS [3], mostly as a struc-
tural component of the myelin sheath, while smaller
amounts of cholesterol originate from the plasma mem-
branes of astrocytes and neurons. In addition to its
structural role, cholesterol plays a significant role in
maintaining the morphology of neurons, as well as
synaptic transmission. Multiple sclerosis is character-
ized by the destruction of myelin, as well as changes
in lipid metabolism within the CNS. Lipids, especially
lipoproteins, are involved in the regulation of nerve
functions in the CNS by different metabolic mecha-
nisms. High-density lipoproteins (HDL) and low-den-
sity lipoproteins (LDL) play a key role in the transport
of cholesterol and lipids in plasma, primarily HDL par-
ticles have immunomodulatory and antioxidant effects
on endothelial cells [4]. The pathophysiological mech-
anisms of changes in plasma lipid levels in MSS patients
have not yet been fully clarified. Some studies point
primarily to the significant role of the autonomic nerv-
ous system on lipolysis and lipoprotein metabolism [5].
It is thought that lipolysis caused by increased sympa-
thetic activity may be one of the potential pathophysi-

ological mechanisms leading to dyslipidemia in pa-
tients with MS. The aim in this study is to determine
the parameters of lipid status in patients with MS and
to examine the association between these parameters
and the triglyceride glucose (TyG) index as an indica-
tor of insulin resistance.

Material and Methods

This retrospective study was conducted at the Clin-
ical Center of Vojvodina after obtaining the approval
of the Ethics Committee of this institution.

The study included 28 medical history data of pa-
tients with the diagnosis of MS. Patients with acute
infections, thyroid dysfunction, liver disease, and ma-
lignancy were excluded from the study.

In all the respondents, plasma glucose was deter-
mined by a standard enzyme-specific glucose oxidase
and phenol aminophenazone peroxidase method using
a biochemical analyzer Abbott Architect ¢ 8000. The
reference values for glucose are 3.9 - 6.1 mmol/L.

Serum concentrations of total cholesterol, HLD-
cholesterol and triglycerides were determined au-
tomatically, using the biochemical analyzer Abbott
Architect 4,000 and commercial sets. Recommend-
ed reference values for total cholesterol do not ex-
ceed 5.19 mmol/L, border risk values are 5.20 - 6.19
mmol/L, and high-risk values are > 6.20 mmol/L;
for triglyceride do not exceed 1.70 mmol/L, border-
risk values are 1.70 - 2.29 mmol/L, and high-risk
values are > 2.30 mmol/L; desirable values for
HDL-cholesterol are above 1.60 mmol/L for both
sexes, the border risk values are 1.00 - 1.60 mmol/L,
and high risk values are < 1.00 mmol/L.

The LDL-cholesterol was determined indirectly
by the Friedewald formula. Recommended refer-
ence values for LDL-cholesterol do not exceed 3.40
mmol/L, border risk values are 3.40 - 4.09 mmol/L,
and high-risk values are > 4.10 mmol/L [1].

In all patients the TyG index was calculated us-
ing the formula:

TyG index =

Complete statistical analysis was done using the
Excel Data Analysis (Microsoft Corp, Redmond, WA)
statistical software. The results are shown in tables.

In (triglycerides (mg/dL) x glucose (mg/dL)
2

Results

This retrospective study included 28 patients
with MS.

Borderline elevated values of total cholesterol and
LDL-cholesterol were found in patients with MS: 5.25
+ 1.08 mmol/L; 3.90 + 4.54 mmol/L, respectively,
while the TyG index values were 4.49 + 0.32 mmol/L.
The values of other tested parameters did not differ
from the reference values (Table 1).

Linear correlation analysis showed a statistically
significant positive correlation between the TyG index
and the values of total cholesterol (r = 0.572; p < 0.01),
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Table 1. Characteristics of the respondents
Tabela 1. Karakteristike ispitanika

MS/MS

Gender/Pol M/M =10 F/Z=18
Years/Godine 451 +9.6
Glucose (mmol/L)/Glukoza (mmol/L) 5.02+0.74
Cholesterol (mmol/L)/Holesterol (mmol/L) 525+ 1.08
Triglycerides (mmol/L)/Triglicerdi (mmol/L) 1.22+0.79
HDL cholesterol (mmol/L)/HDL holesterol (mmol/L) 1.54 £ 0.36
LDL cholesterol (mmol/L)/LDL holesterol (mmol/L) 390+4.54
LDL/HDL 2.19+0.84
TyG index/TyG indeks 449 +£0.32

Legend: HDL - high-density cholesterol; LDL - low-density cholesterol; LDL/HDL - low to high density cholesterol ratio; TyG index

- triglyceride glucose index

Legenda: HDL - holesterol visoke gustine, LDL - holesterol niske gustine; LDL/HDL — odnos holesterola niske i visoke gustine; TyG

indeks - indeks triglicerida i glukoze

Table 2. Linear correlation analysis
Tabela 2. Linearna korelaciona analiza

n=28 TyG index/TyG indeks

r P
Total cholesterol/Ukupni holesterol 0.572 0.01
LDL cholesterol/LDL holesterol 0.256 0.05
LDL/HDL 0.502 0.01
HDL cholesterol/HDL holesterol - 0.191 0.102

Legend: HDL - high-density cholesterol; LDL - low-density cholesterol; LDL/HDL - low to high density cholesterol ratio; TyG
index - triglyceride glucose index; r - correlation coefficient; p - statistical significance
Legenda: HDL — holesterol visoke gustine, LDL — holesterol niske gustine; LDL/HDL — odnos holesterola niske i visoke gustine;

TyG indeks — indeks triglicerida i glukoze; r — koeficijent korelacije; p — statisticka znacajnost

LDL-cholesterol (r = 0.256; p < 0.05), and the LDL/
HDL ratio (r = 0.502; p < 0.01). There was no statisti-
cally significant correlation between the TyG index and
HDL-cholesterol values.

Discussion

Multiple sclerosis is a chronic, inflammatory
disease of the CNS characterized by numerous iso-
lated areas with inflammatory changes (plaques)
associated with demyelination. Considering that MS
is a disease that contributes to early disability, dis-
closure of the diagnosis at the right time is neces-
sary. The diagnosis of MS is based on several fac-
tors, clinical symptoms, magnetic neuroimaging,
and blood and cerebrospinal fluid laboratory testing.

Laboratory tests have a very important place in
the diagnosis of MS, primarily the cerebrospinal
fluid analysis. The cerebrospinal fluid analysis of
the lumbar puncture includes macroscopic examina-
tion, cytological examination, biochemical tests, as
well as electrophoretic techniques and examination
of the degree of intrathecal synthesis of immu-
noglobulins. Oligoclonal bands in the cerebrospinal
fluid indicate the intrathecal synthesis of immu-
noglobulins and it is found in approximately 90%
of patients with MS [6].

The diagnosis of MS is based on a combination
of clinical and paraclinical criteria. Diagnostic al-
gorithms that are used today are recommended by
the International Commission for the Diagnosis of
MS (revised McDonald Criteria) [7-9].

In this study, elevated values of certain lipid pa-
rameters (total cholesterol and LDL-cholesterol)
were observed in patients with MS. Similar results
were reported by other studies [10, 11], clearly
showing elevated levels of total cholesterol in MS
patients compared to the healthy population. Also,
some studies indicate a significant correlation of
high plasma cholesterol levels with cognitive im-
pairment and significant clinical disability in MS
[12], which indicates the importance of determining
this parameter of lipid metabolism.

In this study, mean triglyceride values were
within the reference range, which is in accordance
with other studies, indicating no significant devia-
tions of the triglyceride values in the group of sub-
jects with MS [11, 13]. However, the results of the
study by Weinstock et al. showed significantly
higher triglyceride values in patients with MS [14].

Changes in energy metabolism in MS patients
have not been fully clarified. Certain studies point
to the possibility of the sympathetic nervous system,
the hypothalamus, affecting the energy metabolism
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[14]. Autonomic dysfunction, primarily increased
sympathetic activity, in combination with reduced
physical activity, may be considered as a significant
pathophysiological mechanism for early dysregula-
tion of glucose metabolism [15]. Recent studies also
indicate an important role of the hypothalamus in
triglyceride metabolism primarily through the in-
nervation of the liver, white and brown adipose tis-
sue mainly through the sympathetic innervation of
the autonomic nervous system. Some neurons, such
as neuropeptide Y and neurons which express
melanocortin as well as some hormones may affect
the sympathetic response of the hypothalamus to
target organs and thus affect the peripheral metab-
olism of triglycerides [16].

In this study, the TyG index was calculated in
the group of subjects with MS in order to assess
insulin resistance. According to the study results,
the mean TyG index was 4.49 = 0.32 mmol/L, which
is in agreement with other studies examining insu-
lin resistance in patients with MS [17]. According
to the literature data, the TyG index was in the
range of 4 - 8. Given the relatively wide range of
normal values, finer changes in energy metabolism
could be monitored by this parameter as a surrogate
index of insulin resistance [18].

Certain studies showed a significant correlation
between the TyG index and the homeostasis model
assessment of insulin resistance (HOMA-IR) index,
and pointed to the fact that this index could be used
in the assessment of insulin resistance in routine
clinical practice, considering that it only includes
data from basic laboratory analyses, i.e. basal blood
glucose and triglyceride levels [19, 20].

Systemic chronic inflammation is considered to
be one of the important pathophysiological factors
in the pathogenesis of insulin resistance [21]. There
are numerous studies that indicate the existence of
insulin resistance, compensated by hyperinsuline-
mia in certain neurodegenerative diseases [22]. A
study by Oliveira et al. [23] showed the existence
of insulin resistance in approximately 40% of MS
patients compared to the control group, based on
the value of the HOMA index.

To quantify the insulin resistance, several indi-
ces are used today, primarily the HOMA index [24],
but other indices are also used, such as TyG index,
which assesses insulin resistance based on basal
blood glucose and triglyceride levels. The TyG in-
dex provides assessment of insulin resistance with-
out determination of basal insulin and it can be
considered a quick and simple test for establishing
the existence of insulin resistance [25].

The pathophysiological mechanisms of insulin
resistance in patients with MS have not been fully
explained. Some authors point to the dysregulation
of the autonomic nervous system as a potential cause
of metabolic disorders, i.e. the development of insu-
lin resistance while on the other hand the resulting
hyperinsulinemia additionally activates the sympa-
thetic nervous system [26]. In addition, physical
inactivity, reducing the content of mitochondria,
reduces the sensitivity of cells to insulin, and ac-
cording to some authors, it is an important factor of
insulin resistance in these patients [27]. Also, insu-
lin resistance with proatherogenic lipid profile is
considered to be a contributing factor in the occur-
rence and development of atherosclerosis [28].

The results we obtained showed borderline ele-
vated values of total cholesterol and LDL-choles-
terol in patients with MS. There was a significant
correlation between the TyG index and values of
total cholesterol, LDL-cholesterol, and the LDL/
HDL ratio. In relation to all of the above, in patients
with MS, it would be useful to determine the lipid
status parameters, as well as indicators of insulin
resistance, as an additional diagnostic tool in mon-
itoring the progression of the underlying disease.

Conclusion

Borderline elevated values of total cholesterol
and low-density cholesterol were found in patients
with multiple sclerosis. There is a significant cor-
relation between the triglyceride glucose index and
the values of total cholesterol, low-density choles-
terol, as well as the low-density cholesterol to high-
density cholesterol ratio.
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Erratum
In the double issue of the journal Medical Review 3-4/2022, an inadvertent error occurred when entering
the DOI number for the paper entitled Congenital Pulmonary Airway Malformation In Adults - Case Series
by Ivan Ergelasev and associates published on pages 128 - 131. The published DOI number is https://doi.
org/10.2298/MPNS2204133P.
The correct DOI number for this paper is https://doi.org/10.2298/ MPNS2204128E.

On this occasion, we sincerely apologize to the authors for an unintentional mistake, and a correction
will be made on the websites of DOI Serbia and the Society of Physicians of Vojvodina.

Editorial Board

Erratum
U dvobroju casopisa ,,Medicinski pregled 3-4/2022 doslo je do nenamerne greske prilikom unoSenja
DOI broja za rad autora Ivana Ergelaseva i saradnika pod naslovom: Congenital Pulmonary Airway Mal-
formation In Adults — Case Series, objavljenog na stranama 128-131, dodeljen je DOI broj https://doi.
org/10.2298/MPNS2204133P.
Adekvatan DOI broj za ovaj rad je https://doi.org/10.2298/MPNS2204128E.

Ovom prilikom izvinjavamo se autorima na nenamerno u¢injenoj gresci, a na sajtu Kobsona i Drustva
lekara Vojvodine bice izvr$ena ispravka.

Urednistvo ¢asopisa
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A RARE CAUSE OF MYOCARDIAL INFARCTION — CORONARY ARTERY
EMBOLIZATION BY MYXOMA FRAGMENTS

REDAK UZROK INFARKTA MIOKARDA — EMBOLIZACIJA KORONARNE ARTERIJE
FRAGMENTIMA MIKSOMA

Vladimir IVANOVIC, Dragana DABOVIC, Maja STEFANOVIC,
Marija BJELOBRK, Golub SAMARDZIJA and Branislav CRNOMARKOVIC

Summary

Introduction. Myxoma is the most common intracardiac tumor
accounting for about 50% of all heart tumors. The symptoms de-
pend on the size of the tumor, its location and mobility. Embolic
manifestations of coronary arteries are extremely rare, occurring
in about 0.06% of cases, and they are caused by tumor fragments.
Case Report. A 54-year-old female patient was admitted for an
acute myocardial infarction with ST segment elevation in the infe-
rior leads. Urgent coronary angiography was performed showing
no coronary vessel stenosis. In the projection of the left atrium, a
mobile mass with partial calcification was registered, which was
stained to a lesser extent with a contrast agent. These were nutrient
vessels with a typical “tumor blush” sign. An echocardiographic
examination showed a round, inhomogeneous mass in the left
atrium, which was fixed to the interatrial septum. The findings were
presented to the cardiology team and urgent surgical extirpation
was performed. During the follow-up period of two years, the pa-
tient was doing well and echocardiographic examination showed a
normal finding, without recurrence of the tumor. Conclusion. Acute
myocardial infarction in people without risk factors for ischemic
heart disease is very rare. The most common cause of this type of
acute coronary syndrome is spontaneous coronary artery dissection.
Acute myocardial infarction caused by embolization of the coronary
artery by myxoma fragments is a rare phenomenon. Echocardio-
graphic examination is the method of choice in the diagnosis of
myxoma. The most effective treatment for these patients is surgical
resection of the tumor with low operative mortality.

Key words: Myocardial Infarction; Embolism; Coronary Vessels;
Myxoma; MINOCA; Coronary Angiography

Introduction

Myxoma is the most common intracardiac tumor
accounting for about 50% of all heart tumors [1]. It
occurs most often in women between the ages of

SaZetak

Uvod. Miksom predstavlja najées¢i tumor srca i ¢ini oko 50% svih
sr¢anih tumora. Simptomi zavise od veli¢ine tumora, pozicije i mo-
bilnosti. Embolijske manifestacije koronarnih arterija su izuzetno
retke, javljaju se u oko 0,06% slucajeva i uzrokovane su fragment-
acijom tumorske mase. Prikaz slu¢aja. Bolesnica, 54 godine, prim-
ljena je zbog akutnog infarkta miokarda sa ST elevacijom donjeg
zida. Uradena je urgentna koronarografija, kojom se registruje ure-
dan luminogram koronarnih krvnih sudova. U projekeiji leve pretko-
more uocava se delimi¢no kalcifikovana pokretna formacija, koja
se u manjoj meri obojava i kontrastnim sredstvom — nutritivni
krvni sudovi. Ehokardiografskim pregledom se u levoj pretkomori
registruje okruglasta, nehomogena, eho formacija, koja je bazom
fiksirana za interatrijalni septum. Dokumentacija je prikazana
kardiolosko-kardiohirur§kom kozilijumu, koji je misljenja da je in-
dikovana hitna hirurska ekstirpacija tumorske mase, to je i u¢injeno.
U toku pracenja, u periodu od dve godine, bolesnica je subjektivno
dobro i ehokardiografskim pregledom se registruje uredan nalaz,
bez recidiva tumora. Zaklju¢ak. Akutni infarkt miokarda kod osoba
bez faktora rizika za ishemijsku bolest srca je vrlo retka pojava.
Najéesci uzrok takvog tipa akutnog koronarnog sindroma je spon-
tana disekcija koronarne arterije. Jos§ reda pojava je akutni infarkt
miokarda, kao posledica embolizacije fragmentima miksoma. Ehok-
ardiografski pregled predstavlja metodu izbora u postavljanju dijag-
noze miksoma. Najefikasniji tretman ovih pacijenata predstavlja
hirurska resekcija tumora sa niskim operativnim mortalitetom.
Kljuc¢ne reci: infarkt miokarda; embolizacija; koronarni krvni su-
dovi; miksom; infarkt miokarda bez opstrukcije koronarnih ar-
terija; koronarna angiografija

thirty and sixty [2]. In asymptomatic patients, the
diagnosis is made incidentally. Symptoms depend
on the size of the tumor, its position and mobility.
Myxoma is characterized by three groups of symp-
toms: intracardiac obstruction, embolization, and

21204 Sremska Kamenica, Put dr Goldmana 4, E-mail: dragana.dabovic@mf.uns.ac.rs
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Abbreviations

ECG — electrocardiogram

MINOCA — myocardial infarction with non-obstructive coronary
arteries

systemic manifestations (fever, anemia, arthralgia,
dyspnea). Systemic embolization is not rare, since
it manifests in about 30 - 40% of cases. Coronary
artery embolism manifestations are extremely rare,
and they account for about 0.06% of cases and they
are caused by tumor fragments [3]. In the literature,
several cases of acute myocardial infarction caused
by embolization of coronary arteries with myxoma
fragments (nonatherosclerotic coronary artery dis-
ease) have been described [1].

We present the case of a 54-year-old woman,
who developed acute myocardial infarction, as a
consequence of the embolization of the coronary
artery by fragments of a thrombotic mass from the
surface of the myxoma and spontaneous recanaliza-
tion of the coronary artery.

Case Report

A 54-year-old woman was admitted to Intensive
Care Unit due to an acute myocardial infarction
with ST elevation in the inferior leads (Figure 1).
Chest pain radiating to the left arm occurred about
4 hours before admission. Dual antiplatelet therapy
(acetylsalicylic acid and ticagrelor) and low mo-
lecular weight heparin were initiated. She denied
other diseases and risk factors since previously she
had no health problems. Upon admission, she was
hemodynamically and rhythmically stable, cardiac
compensated (blood pressure was 110/60 mmHg
and heart rate 75 beats per minute). Physical ex-
amination was unremarkable, except for a soft
grade 3/6 systolic murmur at the cardiac apex. Ur-
gent coronarography was performed showing no
coronary vessel stenosis (Figure 2). In the projec-
tion of the left atrium, a mobile mass with partial
calcification was registered, which was stained to
a lesser extent with a contrast agent (Figure 2).
These were nutrient vessels with a typical “tumor
blush” sign. The laboratory findings showed mul-
tiple elevated values of cardio specific enzymes

Figure 2. Coronarography shows coronary artery with-
out stenosis. In the projection of the left atrium, a mobile
mass with partial calcification stained to a lesser extent
with a contrast agent, was found

Slika 2. Na koronarografiji se ne registruju stenoze ko-
ronarnih krvnih sudova. U projekciji leve pretkomore
uocava se delimicno kalcifikovana pokretna formacija,
koja se u manjoj meri obojava i kontrastnim sredstvom
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Figure 1. ECG shows ST segment elevation in the infe-
rior leads
Slika 1. Na elektrokardiografskom zapisu se registruje
elevacija ST segmenta u inferiornim odvodima

(high sensitive troponin 6,523 ng/l; reference values
less than 34 ng/l). The resolution of ST elevation,
identified upon admission, was registered on the
electrocardiogram (ECG). According to current
guidelines, this was a patient with myocardial inf-
arction with non-obstructive coronary arteries (MI-
NOCA). An echocardiographic examination showed
a large (3.6 x 3.5 cm), round, inhomogeneous mass
in the left atrium, fixed to the interatrial septum
with a stalk (Figure 3). The described mass pro-
lapsed into the left ventricle during diastole and
caused mechanical obstruction of the mitral valve
(Figure 3). Hypokinesis of the basal segment of the
inferior wall was registered.

The findings were presented to the cardiology
team and urgent surgical extirpation of the tumor
mass was performed. Histopathological findings
were consistent with a left atrial myxoma (Figure
4). A grayish nodule, gelatinous on cross-section,
supplied with blood and calcified, was confirmed.
It was composed of spindle and stellate-shaped cells
with an oval hyperchromatic nucleus, scanty cyto-

Figure 3. Echocardiographic examination showed a large
(3.6 x 3.5 cm) round, inhomogeneous mass in the left atri-
um, fixed to the interatrial septum with a stalk. The de-
scribed mass prolapsed into the left ventricle during dias-
tole and caused mechanical obstruction of the mitral valve
Slika 3. Ehokardiografskim pregledom se registruje
velika (3,6x3,5cm), okruglasta, nehomogena, eho forma-
cija, koja je bazom fiksirana za interatrijalni septum.
Opisana masa prolabira u levu komoru tokom dijastole
i uzrokuje mehanicku opstrukciju mitralne valvule
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Figure 4. Histopathological findings are consistent with
a left atrial myxoma

Slika 4. Patohistoloski nalaz ukazuje na miksom leve
pretkomore

plasm, immersed in an abundant myxoid stroma
(Figure 4).

The patient was without symptoms, hemodynam-
ically and rhythmically stable, with cardiac compen-
sation. An echocardiographic examination registered
a normal finding, without segmental kinetics disor-
der. The patient was discharged on the seventh day
of hospitalization. Since it was a myocardial infarc-
tion caused by thromboembolism from a tumor mass,
with spontaneous recanalization and without angi-
ographically registered atherosclerotic disease, the
patient was discharged with one antiplatelet drug
(acetylsalicylic acid).

On follow-up, two years later, the patient was do-
ing well and the echocardiographic examination
showed a normal finding, without recurrence of the
tumor. A written consent to publish this report was
obtained from the patient.

Discussion

Acute myocardial infarction in people without
risk factors for ischemic heart disease is very rare.
The most common cause of this type of acute coro-
nary syndrome is spontaneous coronary artery dis-
section. Acute myocardial infarction caused by em-
bolization of the coronary artery by myxoma frag-
ments is a rare phenomenon. Embolic complications
of coronary arteries are extremely rare, in contrast
to embolic complications of targeted vessels, such
as cerebral arteries, mesenteric arteries and other
peripheral arteries. According to current guidelines,
our patient presented with MINOCA. Coronary em-
bolism is included in microvascular causes of MI-
NOCA, as it usually involves microcirculation, al-
though angiographically visible embolization of the
epicardial coronary artery branches may occur [4].
In our patient, coronarography showed no visible
embolization. The cause of very rare embolization
of the coronary arteries can be explained by the per-
pendicular position of the ostia of the coronary arter-
ies, protection of the ostia by aortic valve cusps in
systole, and the small diameter of the coronary arter-
ies [S]. Embolization of the right coronary artery is
more common than of the left coronary artery. This
can be understood as a consequence of the smaller
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angle at which the right coronary artery is placed.
Panos et al. reported that the right coronary artery
is most often affected (in 50% of cases), the left
coronary artery is affected in 20% of cases, and the
circumflex artery in about 10% of cases [6].

In our case, chest pain and electrocardiographic
ST segment elevation in the inferior leads are most
likely the result of embolization of the coronary
artery by small thrombotic fragments from the sur-
face of the tumor mass.

The patient received dual antiplatelet therapy
and low molecular weight heparin. This therapy
contributed to a recanalization of the coronary ar-
tery. Coronarography did not show a thrombus or a
narrowing of the blood vessel. The patient was with-
out any symptoms and the ECG registered resolu-
tion of ST segment elevation. El Zaharani et al.
reported that coronary blood vessel without stenosis
occurs in 55% of patients with myocardial infarction
and myxoma, found in 17 cases between 2003 and
2014. They showed that the coronary blood vessel
without stenosis was the result of spontaneous re-
canalization of the coronary artery [7].

A common finding on angiography in these pa-
tients is late or delayed contrast opacification of the
tumor mass in vascularized tumors. This is de-
scribed in the literature as “tumor blush” which
represents the neovascularization of the tumor mass
[8]. This feature helps to differentiate myxoma from
atrial thrombus [9]. In our patient, the “tumor blush”
was registered on coronarography.

Echocardiographic examination is the most fre-
quently used method in establishing the diagnosis.
This is a non-invasive method that provides sensitiv-
ity between 95 and 100%. A “tumor plop” sound can
be heard during auscultation of these patients. A
case study including 112 patients with myxoma
shows that 65% of patients had auscultatory abnor-
malities, but only 15% of patients had a tumor plop
[10]. Our patient had a systolic murmur, but not a
“tumor plop”.

In the current recommendations, there are no
clear guidelines for dual antiplatelet therapy in such
patients. According to the literature, administration
of dual antiplatelet therapy is associated with a sig-
nificant intraoperative bleeding in patients who
undergo surgical tumor extirpation. Since myocar-
dial infarction was caused by thromboembolism
from a tumor mass, with spontaneous recanalization
and without angiographically registered atheroscle-
rotic disease, the patient was discharged with one
antiplatelet drug (acetylsalicylic acid). The most ef-
fective treatment for these patients is surgical resec-
tion of the tumor with low operative mortality.

The recurrence rate after surgical excision is
relatively low (5%), but long-term follow-up with
echocardiographic imaging is recommended [11].

Conclusion

Acute myocardial infarction in people without risk
factors for ischemic heart disease is a very rare. The
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most common cause of this type of acute coronary
syndrome is spontaneous coronary artery dissection.
Acute myocardial infarction caused by embolization
of the coronary artery by myxoma fragments is a rare

phenomenon. Echocardiographic examination is a
method of choice in the diagnosis of myxoma. The
most effective treatment for these patients is surgical
resection of the tumor with low operative mortality.
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Summary

Introduction. Kallmann syndrome is a genetic disorder marked
by hypogonadotropic hypogonadism and anosmia. Patients with
Kallmann syndrome have low circulating testosterone levels
and low gonadotropin levels, whereas other pituitary hormones
are normal. The treatment is based on sex steroid replacement
with the aim to restore normal pubertal development and in-
cludes attempts to restore fertility by using gonadotropin-re-
leasing hormones. Ultrasound examination of the testicles is a
very useful complement to determine and monitor the precise
testicular volume, which is an important prognostic factor for
future fertility. Case Report. At the age of 18, the patient was
suspected of having Kallmann syndrome and was referred to
an endocrinologist. After three months of testosterone therapy,
the patient was sent for an ultrasound of the testicles. The right
testicle measured 16 x 6 mm, the left testicle 10 x 5 mm, both
with a discrete marginal circular dichroism signal. One year
after the first testicular ultrasound, the patient came for a check-
up. The right testicle measured 14 x 5 mm, the left testicle 11 x
5 mm, stationary structure. Conclusion. The diagnosis of Ka-
llmann syndrome is often delayed, because hypogonadotropic
hypogonadism is usually not apparent until puberty, and indi-
viduals with anosmia are often unaware of this sensory deficit.
In this case, late recognition of the syndrome, as well as late
initiation of therapy, did not give satisfactory results.

Key words: Kallmann Syndrome; Ultrasonography; Testis; Hy-
pogonadism; Congenital Abnormalities; Anosmia

Introduction

Kallmann syndrome (KS) has several syno-
nyms: de Morsier-Gauthier syndrome, olfacto-gen-
ital dysplasia, and congenital hypogonadism with
anosmia. It is a genetic disorder marked by hypog-
onadotropic hypogonadism and anosmia [1].

Dr. Aureliano Maestre de San Juan was the first
who recognized the association between anosmia
and small testicles, whereas Franz Josef Kallmann

SaZetak

Uvod. Kalmanov sindrom se moze okarakterisati kao genetski
poremecaj obelezen hipogonadotropnim hipogonadizmom i
anosmijom. Pacijenti sa Kalmanovim sindromom imaju nizak
nivo testosterona sa niskim nivoom gonadotropina, dok su
drugi hormoni hipofize normalni. Le¢enje se zasniva na za-
meni seksualnih steroida sa ciljem obnavljanja normalnog pu-
bertetskog razvoja i ukljucuje pokusaje vracanja plodnosti
primenom hormona koji oslobadaju gonadotropin. Ultrazvuéni
pregled testisa je veoma korisna dopuna odredivanju i pra¢enju
preciznog volumena testisa, §to je vazan prognosticki faktor za
buducu plodnost. Prikaz slu¢aja. Posumnjano je da pacijent
ima Kalmanov sindrom i sa 18 godina je upu¢en endokrinologu.
Nakon tromesecne terapije testosteronom, pacijent je poslat na
ultrazvuéni pregled testisa. Desni testis je dimenzija 16 x 6 mm,
levi testis 10 x 5 mm, oba sa prisutnim diskretnim marginalnim
CD signalom. Godinu dana nakon prvog ultrazvucnog pre-
gleda testisa, pacijent dolazi na pregled. Desni testis je dimen-
zija 14 x 5 mm, levi testis je 11 x 5 mm, stacionarne strukture.
Zakljucak. Dijagnoza Kalmanovog sindroma se ¢esto odlaze
jer hipogonadotropni hipogonadizam obi¢no nije o¢igledan do
puberteta, a osobe sa anosmijom ¢esto nisu svesne ovog sen-
zornog deficita. U ovom slu¢aju se pokazalo da kasno prepozna-
vanje sindroma, kao i kasna primena terapije, nisu dali
zadovoljavajuce rezultate.

Kljué¢ne reci: Kalmanov sindrom; ultrasonografija; testis; hip-
pogonadizam; kongenitalne anomalije; anosmija

was the first who described this condition in 1944,
suggesting it had a hereditary origin [2].

In the last decade, findings from research on the
embryogenesis of olfactory sensory neurons and
genetic mutations were incorporated to the descrip-
tion and diagnostic criteria assigned to KS, while
X-linked, autosomal dominant, and autosomal re-
cessive inheritance patterns were recognized [3].

Congenital hypogonadotropic hypogonadism
(CHH) is defined by isolated deficiency or dysfunc-
tion of gonadotropin-releasing hormone (GnRH). It

21000 Novi Sad, Hajduk Veljkova 1-7, E-mail: sonja.lukac@mf.uns.ac.rs, viktor.till@mf.uns.ac.rs
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Abbreviations

KS — Kallmann syndrome

GnRH - gonadotropin-releasing hormone
MRI — magnetic resonance imaging

is clinically characterized by absent or incomplete
development during puberty, resulting in small tes-
ticles by the age of 18 years, and infertility in adults.
These patients have low circulating testosterone
levels with low gonadotropin levels, whereas other
pituitary hormones are normal [4].

Also, anosmia has been correlated with GnRH
deficiency, since the migration and differentiation of
GnRH neurons rely on the formation of the olfac-
tory bulb. Olfactory bulb neurons and GnRH neurons
stem from the embryonic nasal epithelium, migrate
toward the meninges, and cross the cribriform plate.
The GnRH neurons subsequently move to the preop-
tic area of the hypothalamus guided by olfactory bulb
neuron projections. Therefore, defects in the forma-
tion of the olfactory bulb and tract may disturb the
migration and differentiation of GnRH neurons [3].

Morphological abnormalities of olfactory appa-
ratus in KS are best evaluated by magnetic reso-
nance imaging (MRI). Individuals with KS may
present with other malformations including cleft pal-
ate, high-arched palate, renal agenesis, sensorineural
hearing loss, color blindness, learning disability, and
impaired spermatogenesis and fertility [5].

The prevalence of KS varies between 1:10,000
and 1: 80,000 in males, and 1: 50,000 in females,
with males being more affected than females (fe-
male to male ratio 5:11.5) [6].

The treatment is based on sex steroid replace-
ment with the aim to restore normal pubertal devel-
opment and includes attempts to restore fertility by
administration of GnRH. Timely treatment is im-
portant not only to restore metabolic, bone, and
sexual balance, but also to mitigate the psychosocial
effects associated with KS [7].

Ultrasound examination of the testicles and in-
ternal genital organs by an experienced radiologist
is a very useful complement to physical examina-
tion for precise testicular volume determination and
monitoring (during hormone therapy), which is an
important prognostic factor for future fertility and

Figure 1. First ultrasound examination - right testicle
Slika 1. Prvi ultrazvucni pregled — desni testis

Figure 2. First ultrasound examination - left testicle
Slika 2. Prvi ultrazvucni pregled — levi testis

detection of associated abnormalities of the genital
tract that may worsen the reproductive function. It
also shows the inguinal or intra-abdominal position
of one or both testicles in case of ectopy, and this
may help guide the therapeutic approach (medical
or surgical) in case of cryptorchidism [8, 9].

Case Report

A full-term male patient weighing 4,050 g and
measuring 56 cm at birth through a vaginal delivery
was diagnosed with bilateral retractile testicles by
a pediatric surgeon and was followed until bilateral
orchidopexy at the age of five.

After orchidopexy, he visited a pediatrician at
the age of seventeen, when he complained of dimin-
ished sense of smell. His height and weight were
180.8 cm and 80.5 kg, with left and right testicular
volumes of 2 ml, and a penis length -2 SD.

His workup did not show alterations in gonado-
tropin, testosterone, or estradiol levels: luteinizing
hormone < 0.2 mIU/ml (1.7 - 8.6 mIU/ml); follicle
stimulating hormone = 0.7 mlIU (1.5 - 12.4 mIU/ml);
estradiol <20 pg/ml (7.63 - 42.6 pg/ml); testosterone
0,13 ng/ml. Bone age assessment by X-ray showed
a chronological age of 15 years and 6 months.

Skull MRI showed that the patient had hypoplas-
tic olfactory bulbs and shallow olfactory grooves,
along with a normal pituitary gland and a normal
pituitary stalk. Kallmann syndrome was suspected
and the patient was referred to an endocrinologist.
He was treated with gonadotropins for a year; after

Figure 3. Control ultrasound examination - right testicle
Slika 3. Kontrolni ultrazvucni pregled — desni testis
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Figure 4. Control ultrasound examination - left testicle
Slika 4. Kontrolni ultrazvucni pregled — levi testis

that he started treatment with testosterone cypionate
150 mg/month and the dose was then increased to
250 mg/month.

After three months of testosterone therapy, the
patient was sent for an ultrasound of the testicles.
The right testicle measured 16 x 6 mm, slight het-
erogeneous structure, with a discrete marginal cir-
cular dichroism signal (Figure 1).
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The left testis measured 10 x 5 mm, with dis-
crete heterogeneous structure, also with circular
dichroism signal (Figure 2).

One year after the first ultrasound examination
of the testicles, the patient came for a check-up. At
the time of examination, the patient was on testoster-
one therapy 250 mg/month. The right testicle meas-
ured 14 x 5 mm (Figure 3), the left testicle measured
11 x 5 mm, stationary structure (Figure 4).

Conclusion

Although rare, Kallmann syndrome has a great
impact on child and adolescent health, since early di-
agnosis may trigger multidisciplinary treatment and
hormone replacement therapy for hypogonadism and/
or help the patient cope with persisting alterations such
as anosmia and the risk of infertility. The diagnosis of
Kallmann syndrome is often delayed, because hypog-
onadotropic hypogonadism is usually not apparent
until puberty, and individuals with anosmia are often
unaware of this sensory deficit. In this case, late rec-
ognition of the syndrome, as well as late initiation of
therapy, did not give satisfactory results.
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Summary

Introduction. Among infectious diseases, tuberculosis ranks
first in terms of morbidity and mortality. It mainly affects the
lungs, but it can affect any organ in the body. Case Report. A
29-year old female patient, bacillus Calmette-Guerin vaccinated,
human immunodeficiency virus-negative, non-smoker, active
athlete, presented with magnetic resonance imaging of the spine
indicating vertebral body collapse of Th10 with signs of intraos-
seous infiltration, extraosseous prevertebral, and extracorpor-
eal spread into the spinal canal. Corpectomy of Th10 and Th11
with an anterior fusion of Th9-12 was performed by neurosurgi-
cal intervention. Histopathological examination of the vertebral
body confirmed a necrotic granulomatous inflammation. No
acid-fast bacilli were seen by Ziehl-Neelsen staining, while My-
cobacterium tuberculosis culture was positive. Chest X-ray and
computed tomography were normal, induced sputum smear mi-
croscopy was negative for Mycobacterium tuberculosis. The
antituberculosis therapy lasted for 12 months. Conclusion. Spi-
nal tuberculosis is a differential diagnostic problem in relation
to pyogenic infections and metastatic bone tumors.

Key words: Spine; Neoplasms; Tuberculosis; Tuberculosis,
Spinal; Diagnosis, Differential; Tuberculosis, Extrapulmonary

Introduction

In terms of mortality, tuberculosis (TB) ranks
first among infectious diseases, despite the fact
that it has been around for over 4,000 years. Eve-
ry year, about 10 million patients in the world are
affected by TB, 1.2 million die, and 16% of pa-
tients have an extrapulmonary form of TB [1]. In
2019 in Serbia, the incidence of TB was 9.02 per
100,000 people with 14 fatalities (0.13 per
100,000) [2].

Extrapulmonary TB has a non-specific clinical
picture, which makes the diagnosis and treatment

SaZetak

Uvod. Medu infektivnim bolestima, tuberkuloza je na prvom me-
stu po broju obolelih i umrlih. Najéesée su zahvacena pluca, ali
svaki organ moze oboleti. Prikaz slu¢aja. Pacijentkinja starosti
29 godina, vakcinisana be-se-ze vakcinom, negativna na HIV,
nepusac, aktivni sportista. Magnetna rezonancija ki¢cme ukazuje
na kolaps Th10 prsljenskog tela sa znacima intraosealnog infiltra-
ta, ekstraosealnog prevertebralnog i retrokorporalnog Sirenja u
ki¢meni kanal. Neurohirur§skom intervencijom uradena je korpo-
rektomija Th10 1 Th1l sa prednjom fuzijom Th9-12. Patohistolos-
kim pregledom prsljenskog tela verifikovana je nekroti¢na granu-
lomatozna upala. Bojenjem po Cil-Nilsenu (Ziehl-Neelsen) nisu
videni acidorezistentni bacili, dok su kulture na Mycobacterium
tuberculosis bile pozitivne. Radiogram i pregled kompjuterizova-
nom tomografijom grudnog kosa bili su urednog nalaza, induko-
vani sputumi direktnom mikroskopijom i kulturama negativni na
Mycobacterium tuberculosis. Lecenje antituberkuloticima je spro-
vedeno u ukupnom trajanju od 12 meseci. Zakljuéak. Tuberkulo-
za ki¢me je diferencijalno-dijagnosticki problem u odnosu na pi-
ogene infekeije i metastatske tumore kostiju.

Kljuéne reci: ki¢ma; neoplazme; tuberkuloza; tuberkuloza
ki¢me; diferencijalna dijagnoza; ekstrapulmonalna tuberkuloza

more difficult. The aim of this study was to present
such a case.

Case Report

A 29-year-old woman suffered a thoracic spine
injury (Th10) in a traffic accident due to a sudden
jerk during the impact. In the next three years, she
felt occasional pain at the point of injury, without
neurological or general problems. She was bacillus
Calmette-Guerin vaccinated, human immunodefi-
ciency virus (HIV)-negative, non-smoker, active
bowler, living in good social conditions, and denied-
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Abbreviations

TB — tuberculosis

MRI — magnetic resonance imaging
HIV — human immunodeficiency virus
MT — Mycobacterium tuberculosis
CT — computed tomography

Figure 1. Sagittal section of T2 MRI showing expansive
mass between Th10 and Thll vertebral bodies

Slika 1. Sagitalni presek T2 magnetne rezonancije koji
prikazuje ekspanzivau masu izmedu Th10-11 kicmenog
prsljena

previous contact with a TB patient. During this period,
she was examined several times by a specialist in gen-
eral medicine, neurologists, and orthopedists and was
treated with nonsteroidal anti-inflammatory drugs. The
neurological status was normal. Magnetic resonance
imaging (MRI) of the thoracolumbar segment showed
an inhomogeneous lesion in the body of the Th10 ver-
tebra, which was radiologically characterized as post-
traumatic. In the meantime, she got pregnant and gave
birth to a healthy child by natural birth. After child-
birth, the symptoms got worse, including increased
pain intensity and development of deformities in the
form of swelling at the level of the previous injury,
which was clinically painful to palpation, without signs
of skin inflammation or suppuration.
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Figure 2. Chest X-ray before therapy without signs of
active pulmonary tuberculosis

Slika 2. Radiogram grudnog kosa pre zapocinjanja
terapije bez aktivnih pluénih promena

The repeated MRI showed a complete collapse of
the Th10 vertebral body with signs of intraosseous
infiltration and extraosseous prevertebral and extra-
corporeal expansion into the spinal canal, with a
significant compressive effect on the spinal cord with
absolute narrowing of the spinal canal (Figure 1).
Partial collapse of the Th11 vertebral body was also
confirmed. The neurological status was still normal.
Considering the clinical and radiological progression,
a corpectomy of Th10 and Th1l with an anterior fu-
sion of Th9-12 was performed. No acid-resistant
bacilli were seen by direct microscopy of the verte-
bral bodies. Bacteriological cultures remained sterile,
while cultures for Mycobacterium tuberculosis (MT)
were positive. Histopathological examination of the
material verified necrotic granulomatous inflamma-
tion, while Ziehl-Neelsen staining did not show acid-
resistant bacilli or Periodic acid—Schiff + microor-
ganisms. A susceptibility test was performed to de-
termine susceptibility to all antitubercular agents and
treatment was started according to the scheme for
category I patients. Chest X-ray computed tomogra-
phy (CT) findings were normal (Figure 2). No acid-
resistant bacilli were seen by direct microscopy of
induced sputum, and MT cultures were negative.
However, the QuantiFERON test was positive. No
postoperative complications were observed and fur-
ther treatment was uneventful. After the surgery, the
patient denied the previously mentioned problem
(pain in the affected part of the spine). The antituber-
culosis treatment lasted for 12 months.

Discussion
Considering that this is a young person without

risk factors for TB, we initially checked the HIV
status (negative) since the increase in the number of
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Table 1. Data from several studies investigating spinal TB
Tabela 1. Rezultati nekoliko studija koje su istrazivale spinalnu tuberkulozu

Authors Country  Study design No. of Symptoms Localization Surgery Antitubercular
Autori  Zemlja  Vrsta studije patients/Broj Simptomi Lokalizacija Hirurgija agents
pacijenata Antituberkulotici
Short/Kratki
LinL, China Meta-analysis 851 ND ND All rezim: 397
et al. Kina  Meta-analiza NP NP Svi Standard/Stand-
ardni: 454
Systematic Focal back pain, mo-
Narayan USA review/Pregled- ND tor deficit/Lokali- ND All All
V,etal. SAD na studija NP zovan bol u ledima, NP Svi Svi
motorni deficit
. Systematic . . .
Yuan B, China : Back pain Cervical spine All
et al. Kina reV1eW/Pr€gledna 436 Bol u ledima Vratna kicma 329 Svi
studija
Bao D, China Meta-analysis 247 ND Cervical spine 153 94
et al. Kina  Meta-analiza NP Vratna kicma
Back pain, general
LiM, et China  Case series 26 symptoms/Bol u ~ Lumbosacral spine 26 26 (Standard
al. Kina Serija slucajeva ledima, opsti  Lumbosakralna kicma Standardni)
simptomi
Back pain, spinal ac- Thoracic 3, thoracolum-
PuF. et China Case series tivity limitation  bar 1, lumbar 5, sacral 1/
al ’ Kina  Seriia slucaieva 10 Bol u ledima, Torakalna 3, torakolum-
) 4 4 ograniceni pokreti  balna 1, lumbalna 5,
kicme sakralna 1
Thoracic 50.19%, lum-
Retrospective Back pain. sweatin bar 40.09%, sacral
Wang P, China study 597 BOI; o ledima € 4, 14%, cervical 2.59%/ 483 136
etal. Kina  Retrospektivna reznoiavan "e Torakalna 50.19%, lum-
studija p yavary balna 40.09%, sakralna

4.14%, vratna 2.59%

Legend: ND — No data
Legenda NP — nema podataka

patients with HIV correlates with the increase in the
number of TB patients [1].

Spinal TB is the most common extrapulmonary
TB, accounting for about 50% of musculoskeletal TB
and 1% of all forms of TB [3]. It is caused by lym-
phohematogenous spread from the primary focus [4].
Table 1 summarizes the most important data from
several studies that investigated spinal TB [3, 5-10].

The main risk factors for the development of TB
are HIV infection, low social status, alcoholism,
and old age. However, our patient did not have any
of these risk factors. In our case, the risk factors
included the traffic accident (post-traumatic lesion),
as well as active bowling (sports injury). Numerous
studies have shown that there is a genetic predispo-
sition due to which some people develop an active
form of the disease and some do not [11].

As far as the clinical features are concerned,
spinal TB compresses the spinal cord and leads to
pain, limited mobility, kyphosis, paralysis, and even
death [3]. When evaluating back pain, general
symptoms should raise suspicion of a specific proc-

ess such as weight loss, night sweats, and persist-
ence of pain after 6 weeks of treatment with nons-
teroidal anti-inflammatory drugs [12].

The use of the QuantiFERON test in case of sus-
pected active TB is justified if the lesion is not avail-
able for biopsy, or as an additional test to confirm or
exclude the diagnosis [13—15]. In our case, the Quan-
tiFERON test served for confirmation of spinal TB.

In addition to medical treatment as the basic
type of treatment, in certain cases, surgery plays an
auxiliary role, and in our patient, the surgical ap-
proach was both diagnostic and therapeutic.

Conclusion

Spinal tuberculosis is a differential diagnostic
problem in relation to pyogenic infections and met-
astatic bone tumors. Histopathological and bacte-
riological examinations are a great challenge due to
the localization of the disease and potential compli-
cations during invasive procedures.
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SISTEMSKI EMBOLILISKI DOGAPAJI POVEZANI SA PERZISTENTNIM FORAMENOM OVALE
— PRIKAZ SLUCAJA
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Summary

Introduction. Embolization into the systemic circulation through
the persistent foramen ovale is known as paradoxical embolization.
Coexistence of paradoxical embolism with pulmonary thromboem-
bolism is rare and it requires detailed examination. The objective
of this study was to present an unusual case of stroke that was
complicated by the occurrence of pulmonary thromboembolism,
with thrombosis of the superior mesenteric artery, and arterial inf-
arction of numerous visceral organs, a few days after its onset. Case
Report. A 60-year-old female patient was admitted to the Emer-
gency Center with clinical symptoms of acute ischemic stroke, with
sudden left hemiparesis. Computed tomography showed a fresh
ischemia in the basin of the right anterior cerebral artery. The initial
clinical course was favorable, with gradual regression of neuro-
logical symptoms. On the seventh day of hospitalization, the patient
presented with a sudden worsening of symptoms. Computed tom-
ography confirmed multiple infarctions of the liver, spleen and both
kidneys, partial thrombosis of the superior mesenteric artery, as
well as thrombosis of both pulmonary arteries and two fresh
ischemic zones, namely right temporal and parieto-occipital, cor-
tico-subcortical. A persistent foramen ovale was found by trans-
esophageal echocardiography, which also confirmed the existence
of an atrial septal aneurysm. In the further course, there was an
improvement of symtoms. The patient was referred for further re-
habilitation therapy. A surgical closure of persistent foramen ovale
was indicated. Conclusion. Paradoxical embolism remains a pathol-
ogy rarely mentioned by clinicians, although it can affect the func-
tional and vital status and prognosis of the patient. Good cardiac
evaluation and detection of persistent foramen ovale in every patient
with embolic ischemia is of great importance.

Key words: Foramen Ovale, Patent; Embolism, Paradoxical; Tom-
ography, X-Ray Computed; Heart Aneurysm; Infarction; Stroke;
Pulmonary Embolism; Diagnosis; Signs and Symptoms

Introduction

Simultaneous occurrence of stroke, pulmonary
thromboembolism, arterial thrombosis and multiple
infarctions of visceral organs is rare and requires
detailed investigation [1].

Sazetak

Uvod. Pojava embolizacije u sistemsku cirkulaciju kroz perzistent-
ni foramen ovale naziva se paradoksalna embolizacija. Pojava para-
doksalne embolizacije istovremeno sa pluénom tromboembolijom
jeretka i zahteva detaljan pregled. Cilj rada je prikaz neuobicajenog
slu¢aja mozdanog udara koji je nekoliko dana nakon pocetka bio
komplikovan pojavom pluéne tromboembolije, sa trombozom gorn-
je mezenteriCne arterije i arterijskim infarktom brojnih visceralnih
organa. Prikaz slu¢aja. Pacijentkinja stara 60 godina primljena je
u Urgentni centar sa klinickom slikom akutnog ishemijskog
mozdanog udara, sa iznenadnom levom hemiparezom. Kompju-
terizovanom tomografijom je potvrdena sveza ishemija u slivu
desne prednje mozdane arterije. Inicijalni klini¢ki tok je bio
povoljan, uz postepenu regresiju neuroloskih tegoba. Sedmog dana
hospitalizacije doslo je do naglog pogorSanja simptoma. Kompju-
terizovanom tomografijom su potvrdeni visestruki infarkti jetre,
slezine i oba bubrega, uz prisustvo parcijalne tromboze gornje
mezenteri¢ne arterije, kao i tromboza obe pluéne arterije i dve
sveze mozdane ishemijske zone i to desno temporalno i parijeto-
okcipitalno, kortiko-supkortikalno. Perzistentni foramen ovale je
dokazan transezofagealnom ehokardiografijom, ¢ime je potvrdeno
ipostojanje atrijalne septalne aneurizme. U daljem toku doslo je do
poboljsanja tegoba. Pacijentkinja je upucena na dalji rehabilitacioni
tretman. Postavljena je indikacija za operativno reSavanje per-
zistentnog foramena ovale. Zakljuéak. Paradoksalna embolija je
patologija koja se retko pominje medu klini¢arima, iako moze uti-
cati na funkcionalno i vitalno stanje i prognozu pacijenta. Kod
svakog pacijenta sa embolijskom ishemijom veoma je vazna dobra
kardioloska evaluacija i detekcija perzistentnog foramena ovale.
Kljuéne redi: perzistentni foramen ovale; sistemska embolizacija;
CT; sréana aneurizma; mozdani udar; pulmonarni tromboemboli-
zam; dijagnoza; znaci i simptomi

The mechanism of venous and arterial thrombo-
sis is different. In the literature, their simultaneous
occurrence is described in patients with persistent
foramen ovale (PFO), atrial septal defect, pulmo-
nary arteriovenous fistulas, and some other arterio-
venous shunts [2].
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Abbreviations

PFO — persistent foramen ovale
PDE — paradoxical embolism
SMA  —superior mesenteric artery
CT — computed tomography
ACA — anterior cerebral artery

CDUS - color duplex ultrasound

Foramen ovale is an inter-atrial communication
in the fetal period. The PFO occurs in about 25% of
the population, and the prevalence is significantly
higher in patients with stroke of unclear cause [3].

Embolization into the systemic circulation
through a PFO is known as paradoxical embolism
(PDE). The occurrence of PDE simultaneously with
pulmonary thromboembolism is rare and it is main-
ly part of a paraneoplastic syndrome, or it is found
in patients with thrombophilia [2].

Patients with combined venous and arterial
thrombosis require combined anticoagulant and an-
tiplatelet therapy. Studies have shown that closing a
PFO significantly reduces the risk of stroke [4, 5].

In this paper, we present an unusual case of stroke
that was complicated by the occurrence of pulmonary
thromboembolism, thrombosis of the superior me-
senteric artery (SMA) and arterial infarction of nu-
merous visceral organs a few days after its onset.

Case Report

A 60-year-old female patient was admitted to the
Emergency Center with clinical symptoms of an
acute ischemic stroke, with sudden left hemiparesis.
The complaints started on the same day and were
not accompanied by other symptoms. The patient
denied comorbidities and risk factors for cerebrov-
ascular diseases. At the time of admission, the pa-
tient was conscious, oriented and communicative,
hemodynamically stable, and the neurological find-
ings showed a left sided crural hemiparesis, Na-
tional Institutes of Health stroke scale score 8. Com-
puted tomography (CT) of the brain confirmed fresh
1schemia in the basin of the right anterior cerebral
artery (ACA) (Figure 1). A color duplex ultrasound
(CDUS) of the carotid and vertebral arteries was
performed, as well as a transcranial Doppler of the
circle of Willis, where no stenotic lesions were de-
tected. Routine laboratory findings were within
normal limits.

Upon admission to the Neurology Clinic, sphe-
nopalatine ganglion stimulation was initiated and
it lasted for 5 days. The initial clinical course was
favorable, with gradual regression of neurological
symptoms. A control CT of the brain performed on
the fifth day showed a clearly demarcated cortico-
subcortical infarction in the basin of the right ACA,
with signs of hemorrhagic transformation (Figure
2). The patient was hemodynamically and rhythmi-
cally stable. The lipid status was normal.

On the seventh day of hospitalization, the patient
presented with a sudden worsening of symptoms,
with abdominal pain, nausea and vomiting, and on

Figure 1. CT of the brain, fresh ischemia in the basin of
the right anterior cerebral artery

Slika 1. Snimak mozga kompjuterizovanom tomografijom
— sveza ishemija u slivu desne prednje cerebralne arterije

the following day, hemianopsia appeared on the left.
The patient was examined by an internist and a gas-
troenterologist and an ultrasound of the abdomen
and an X-ray of the lungs and heart were performed,
where no pathological changes were found.

The laboratory findings showed an increase in
pro-inflammatory parameters (C-reactive protein
and procalcitonin), as well as high D-dimer values.
Gastroscopy showed hyperemia of the duodenum,
probably of vascular ischemic etiology. A CT of the
abdomen and pelvis was performed and it showed
multiple infarctions of the liver, spleen and both kid-
neys, with the presence of partial thrombosis of the

Figure 2. Control CT of the brain performed on the fifth
day, cortico-subcortical infarction in the basin of the
right anterior cerebral artery with signs of hemorrhagic
transformation

Slika 2. Kontrolni snimak mozga kompjuterizovanom to-
mografijom petog dana, kortiko-supkortikalni infarkt u
slivu desne prednje cerebralne arterije sa hemoragicnom
transformacijom
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Figure 3. Multiple infarctions of the liver, spleen and both
kidneys, partial thrombosis of the superior mesenteric
artery, thrombosis of both pulmonary arteries, fresh
ischemic zones — right temporal and parieto-occipital,
cortico-subcortical

Slika 3. Multipli infakti jetre, slezine i oba bubrega, par-
cijalna tromboza gornje mezentericne arterije, tromboza
obe pulmonalne arterije, sveze ishemijske zone — desno
temporalno i parijeto-okcipitalno, kortiko-supkortikalno

SMA, as well as thrombosis of both pulmonary ar-
teries (Figure 3). In the same act, a CT of the brain
was performed, where two fresh ischemic zones
were found, right temporal and parieto-occipital,
cortico-subcortical (Figure 3). An urgent echocar-
diography of the heart was performed, which was
without thrombotic masses in the heart cavities.

Anticoagulant therapy with high doses of low
molecular weight heparin was initiated, with grad-
ual transfer to oral anticoagulant therapy. Labora-
tory tests were performed in the direction of throm-
bophilia and immune disorders. Immunological
tests indicated the presence of antinuclear antibod-
ies on HeP-2 cells, positive nucleoplasm, while
other findings were negative. During the entire hos-
pitalization, the patient was hemodynamically sta-
ble, conscious, oriented and communicative.

The existence of PFO was suspected by transcra-
nial Doppler bubble ultrasonography and it was also
confirmed by transesophageal echocardiography,
as well as an atrial septal aneurysm. Deep and su-
perficial vein thrombosis was ruled out by CDUS
of the veins of the lower extremities.

In the further course, there was an improvement of
the complaints, as well as a gradual normalization of
the laboratory parameters. A control CT of the brain,
thorax, abdomen and pelvis with native, arterial and
venous phase was performed 10 days later. The previ-
ously described ischemias of the brain were in the

chronification phase, without new fresh ischemias.
Both pulmonary arteries and SMA were completely
recanalized. The liver parenchyma was without signs
of previously described ischemic zones. Ischemic le-
sions of the spleen were in the chronic phase. Ischem-
ic lesions persisted on the right kidney also in the
chronic phase. On the left kidney, the ischemic zones
subsided. There were no infiltrative lesions on the con-
trol CT of the chest, abdomen and pelvis.

After the rehabilitation treatment started, there
was a significant regression of the neurological de-
ficit, with residual mild left-sided hemiparesis, do-
minantly expressed on the leg with the National
Institutes of Health stroke score 2. Walking was
performed with aid (Modified Rankin Score 3). The
patient was referred for further rehabilitation treat-
ment. A surgical closure of PFO was indicated.

Discussion

Ischemic strokes can be classified into two ma-
jor categories: a) those with a known cause, such as
large-artery atherosclerosis, intracardiac thrombus,
small-artery occlusion, and b) those without a
known cause, i.e. cryptogenic infarction.

The detection of a PFO in a patient with a con-
firmed stroke does not necessarily mean that the
cause of the stroke has been identified [6].

A PDE is expected to cause brain infarcts that
are similar on brain imaging to those of other (car-
diac or arterial) embolic causes. At brain imaging,
the occlusion of a superficial arterial branch or the
presence of a large infarct involving more than one
lobe is strongly suggestive of embolic infarction,
which was identified in our patient [7].

Scattered lesions or cortical-subcortical territo-
rial lesions are also indicative of embolic infarction.
Multiple acute infarcts, especially those that are
bilateral and affect various networks of cerebral
circulation, are strong indicators of a proximal em-
bolic source or a systemic cause [7, 8]. Our patient
presented with scattered lesions, cortical-subcorti-
cal territorial lesions, and multiple acute infarcts.

Although the presence of hemorrhagic transfor-
mation is a strong indicator of embolic infarction,
published data do not demonstrate an association
between PFO and hemorrhagic infarcts [9].

The presence of one or more aberrant anatomic
structures in association with a PFO can increase the
probability of PDE. These abnormal structures include
a Chiari network, an atrial septal aneurysm, and a per-
sistent Eustachian valve. Cryptogenic stroke with an
“embolic” pattern is more common when PFO and
atrial septal aneurysm coexist [10], which was found
in our patient by transesophageal echocardiography.

An atrial septal aneurysm is another important
anatomic feature to consider when evaluating PFO.
An atrial septal aneurysm is defined as a bulge that
protrudes more than 15 mm beyond the plane of the
atrial septum [11].

Atrial septal aneurysms are found in approxi-
mately 4.6 — 10% of cases by transesophageal
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echocardiography. An atrial septal aneurysm as-
sociated with a PFO has a prevalence of 30 — 60%
and is most likely associated with an increased rate
of embolic events. Among patients with normal pa-
tency of the carotid arteries, which was the case in
our patient, atrial septal aneurysm is more prevalent
in those with cerebral ischemia (28%) than in those
without cerebral ischemia (10%) [12, 13].

The PFO is implicated in the pathogenesis of
many diseases [14, 15]. The precise incidence of PDE
that complicates PFO is unknown. The PDE occurs
in a minority of patients with venous thromboem-
bolic disease who also have a PFO. In patients with
a PFO, pulmonary embolism is thought to be associ-
ated with a small but definite risk for PDE [16].

Patients with a PFO and hemodynamically im-
portant pulmonary embolism are more likely to
experience an ischemic stroke (13% vs 2.2%), pe-
ripheral arterial embolism (15% vs 0%), and arte-
rial hypoxemia, possibly due to PDE [17, 18].

Although PDE is an uncommon cause of acute
arterial occlusion, it can have catastrophic sequelae,
and the possibility that it is present should be consid-
ered in all patients with an arterial embolus in the
absence of a cardiac or proximal arterial source. It is
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frequently associated with cryptogenic stroke and pe-
ripheral embolism [19]. Uncommon complications
include brain abscess, decompression sickness in scu-
ba divers, myocardial infarction, and mesenteric inf-
arction [20-23]. On the seventh day of our patient’s
hospitalization, a CT of the abdomen and pelvis
showed multiple infarcts of the liver, spleen and both
kidneys, with the presence of partial thrombosis of the
SMA, as well as thrombosis of both pulmonary arter-
ies, with subsequent chronification or regression - the
pulmonary arteries were completely recanalized, as
well as SMA. The liver parenchyma was without signs
of ischemia and the ischemic lesions of the spleen were
in the chronification phase. Ischemic lesions persisted
on the right kidney also in the chronic phase. On the
left kidney, the ischemic zones subsided.

Conclusion

Paradoxical embolism remains a pathology rare-
ly mentioned by clinicians, although it may affect
the functional and vital prognosis of the patient.
Good cardiac evaluation and detection of persistent
foramen ovale in every patient with embolic
ischemia is important.
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Summary

Introduction. Seminomas are the most common testicular tumors.
Initial therapy includes orchiectomy with resection of local lymph
nodes, followed by adjuvant radiotherapy. Testicular tumors usually
metastasize to retroperitoneal and mediastinal lymph nodes, lungs,
liver, spleen, gastrointestinal tract, and adrenal glands. Bone metas-
tases from testicular tumors are very rare, while seminoma metastasis
to the bone marrow is a curiosity, without any references in the scien-
tific literature. Case Report. A 66-year-old patient, previously treated
for follicular non-Hodgkin lymphoma, was admitted due to complaints
of malaise, abdominal and back pain, and hepatosplenomegaly. After
examination and radiologically verified enlarged retroperitoneal
lymph nodes, the patient was referred to a hematologist. Based on the
patient’s medical history, a relapse of lymphoma was suspected, and
bone marrow biopsy was performed. The hematoxylin-eosin staining
of the biopsy sample showed diffuse large cell infiltrates with bright
cytoplasm, polygonal nuclei and prominent nucleoli. By immunohis-
tochemical staining, the cells showed positivity for cluster of differ-
entiation 10, cluster of differentiation 117, octamer binding transcrip-
tion factor 3/4, placental alkaline phosphatase, and cytokeratin 8/18,
after which the diagnosis of seminoma metastasis to the bone marrow
was made. Shortly after the histopathological diagnosis was made, the
patient died. Conclusion. A seminoma is a testicular tumor with a
favorable prognosis. Due to suppression of hematopoiesis, bone mar-
row metastases generally lead to the worst prognosis. The outcome of
our patient highlights the importance of timely diagnosis and therapy,
which would increase the chances of survival.

Key words: Bone Marrow; Neoplasm Metastasis; Testicular Neo-
plasms; Seminoma; Lymphoma, Non-Hodgkin; Biopsy; Immuno-
histochemistry

Introduction

Seminomas are the most common testicular tu-
mors. They usually occur in patients aged 40 to 50
years, presenting as painless testicular masses [1, 2].

Sazetak

Uvod. Seminomi su najéeséi tumori testisa. Primarnu terapiju pred-
stavlja orhiektomija sa resekcijom lokalnih limfnih nodusa, nakon
¢ega sledi adjuvantna radioterapija. Tumori testisa najc¢esce
metastaziraju u retroperitonealne, medijastinalne limfne noduse,
pluca, jetru, slezinu, gastrointestinalni trakt i nadbubrezne zlezde.
Retki su slucajevi kostanih metastaza tumora testisa, dok metasta-
za seminoma u kostanu srz predstavlja kuriozitet bez postoje¢ih
navoda u literaturi. Prikaz slucaja. Pacijent starosti 66 godina,
ranije lecen od folikularnog nehockinskog limfoma, javlja se na
pregled zbog tegoba u vidu malaksalosti, bolova u stomaku i ledima
i hepatosplenomegalije. Nakon pregleda i radioloski verifikovanih
uvecanih retroperitonealnih limfnih ¢vorova, pacijent je upucen
hematologu. Na osnovu anamnesti¢kih podataka, postavljena je
sumnja na relaps limfoma, nakon ¢ega je nacinjena biopsija kostane
srzi. U bioptickom uzorku, bojenom hematoksilin-eozin metodom,
uocena je difuzna ¢elijska infiltracija krupnim Celijama, svetle cito-
plazme, poligonalnih jedara sa prominentnim jedarcima. Imuno-
histohemijskim bojenjem ¢elije su pokazale pozitivnost na CDI10,
CD117, OCT3/4, PLAP, CK8/18 nakon Cega je postavljena dijag-
noza metastaze seminoma u kostatnoj srzi. Ubrzo nakon postavl-
janja patohistoloske dijagnoze, pacijent je preminuo. Zakljucak.
Seminom spada u prognosti¢ki povoljne tumore. Metastaze u
kostanoj srzi, zbog supresije hematopoeze, generalno dovode do
losije prognoze za pacijente. Ishod bolesti naseg prikazanog paci-
jenta upravo ukazuje na losiju prognozu, kao i na vaznost pra-
vovremene dijagnostike i terapije, ¢ime bi $anse za prezivljavanjem
bile vece.

Kljuéne redi: koStana srz; metastaze; neoplazme testisa; sem-
inom; non-Hoc¢kinov limfom; biopsija; imunohistohemija

Macroscopically, seminomas are soft, well-de-
marcated, grayish-white tumors that bulge from the
cut surface of the affected testis. Large tumors may
contain foci of necrosis, usually without hemorrhage.
They are composed of large, uniform cells with dis-
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Abbreviations

CD10  —cluster of differentiation 10

CDI117 - cluster of differentiation 117

PLAP —placental alkaline phosphatase

OCT3/4 — octamer binding transcription factor 3/4
CK8/18 — cytokeratin 8/18

HE — hematoxylin and eosin
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Figure 1. Bone marrow metastasis from a testicular
seminoma (HE x 100); Diffuse large cell infiltrates with
bright cytoplasm, polygonal nuclei and prominent nu-
cleoli in the bone marrow

Slika 1. Metastaza seminoma u kostanu srz, hematoksi-
lin-eozin x 100 — Difuzna infiltracija kostane srzi krup-
nim Celijama, svetle citoplazme, poligonalnih jedara sa
prominentnim jedarcima

tinct cellular borders, clear, glycogen-rich cytoplasm,
round nuclei with conspicuous nucleoli. The cells are
often arranged in small lobules, separated by fibrous
septa. Lymphocytic infiltrate is usually present and
may overshadow the neoplastic cells [1, 2].

Initial therapy includes orchiectomy with resection
of local lymph nodes, followed by adjuvant radio-
therapy or chemotherapy [1, 2]. There are few tech-
niques for fertility preservation, such as cryopreserva-
tion of gametes and embryos which proved to be ef-
ficient and safe, while there are also some experimen-
tal techniques like cryopreservation of gonadal tissue
and cells that are not yet used in daily practice [3].

Testicular tumors most often metastasize to retro-
peritoneal and mediastinal lymph nodes, lungs, liver,
spleen, gastrointestinal tract, and adrenal glands. Bone
metastases from testicular tumors are very rare, while
metastasis from seminoma to the bone marrow is a
curiosity, not reported in scientific literature [4, 5].

Case Report

A 66-year-old patient, previously treated for fol-
licular non-Hodgkin lymphoma, was admitted due
to complaints of malaise, abdominal and back pain,
and hepatosplenomegaly. After the initial physical
examination and radiologically verified enlarged
retroperitoneal lymph nodes, the patient was re-

AL
Figure 2. Seminoma tumor cells in the bone marrow express
immunohistochemical positivity for CD 117 (HE x 100)
Slika 2. Tumorske celije seminoma u kostanoj srzi poka-
zuju imunohistohemijsku pozitivnost na CD 117, hema-
toksilin-eozin x 100

ferred to a hematologist. Based on the patient’s med-
ical history, a relapse of lymphoma was suspected,
and trephine bone marrow biopsy was performed.

The hematoxylin-eosin (HE) staining of the bi-
opsy sample showed diffuse large cell infiltrates
with bright cytoplasm, polygonal nuclei and prom-
inent nucleoli (Figure 1). The cells showed immu-
nohistochemical positivity for cluster of differen-
tiation 10 (CDI10), cluster of differentiation 117
(CD117) (Figure 2), placental alkaline phosphatase
(PLAP) (Figure 3), octamer binding transcription
factor (OCT) 3/4 (Figure 4), and cytokeratin (CK)
8/18, after which the diagnosis of seminoma metas-
tasis to the bone marrow was made. Shortly after
the histopathological diagnosis was made, the pa-
tient unfortunately died.

Yo : .
Figure 3. Seminoma tumor cells in the bone marrow ex-
press immunohistochemical positivity for PLAP (HE x 100)
Slika 3. Tumorske cCelije seminoma u kostanoj srzi poka-
zuju imunohistohemijsku pozitivnost na placentnu al-
kalnu fosfatazu, hematoksilin-eozin x100
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Figure 4. Seminoma tumor cells in the bone marrow express
immunohistochemical positivity for OCT3/4 (HE x 100)

Slika 4. Tumorske celije seminoma u kostanoj srzi poka-

zuju imunohistohemijsku pozitivnost na OCT3/4, hema-
toksilin-eozin x 100

Discussion

As mentioned above, seminomas are the most com-
mon testicular tumors, followed by mixed germ cell
tumors, often including seminomas. In the majority of
cases the disease is diagnosed in the early stage [1, 2].
Even though, subclinical metastases in the retroperito-
neum occur in about 15 —20% of patients with stage |
seminoma. Since the risk of disease recurrence is con-
siderably high, the initial therapy includes radical or-
chiectomy followed by adjuvant radiotherapy, some-
times combined with chemotherapy [1, 2]. Germ cell
testicular tumors have worse prognosis than semino-
mas, with recurrence and distant metastases being
much more common [6].

The common sites of testicular tumors metastases
are retroperitoneal and mediastinal lymph nodes, lungs,
liver, spleen, and suprarenal glands [1, 2]. Individual,

261

retrospective studies of testicular tumors noted some
unusual sites of metastasis such as: kidneys, inferior
vena cava, muscles, pelvis, seminal vesicles, prostate
and pericardial tissue [4].

The bone metastases from testicular tumors are
very rare (3 — 9%). The majority are found in patients
with mixed germ cell tumors (77%), while pure semi-
nomas account only for 23% of cases [6, 7]. According
to the study of 154 autopsies of patients with testicular
tumors, bone metastases were found only in 40 patients
(26% of cases), but none of the metastases were in the
bone marrow [7]. An extremely extensive study dealing
with the presence of solid tumor metastases in the bone
marrow, showed that out of 73 cases, just one bone
marrow metastasis was from a testicular tumor (1.4%)
[8]. A study that specially focused on seminomas
showed that there were no cases of bone marrow me-
tastases [9]. A study which analyzed 2,550 patients with
bone metastases of primary tumors showed that there
were only 3 cases of seminoma metastases in the bones
[10]. There were also a few cases of seminoma metas-
tases detected in the spinal cord [11] and also con-
comitant metastases in the bones and central nervous
system [12]. A rare case of a non-seminomatous germ
cell testicular tumor with jaw metastasis was also re-
ported [13].

After an extensive literature research, we found
only one case of bone marrow infiltration with
mixed germ cell testicular tumor [6], but still we
did not find a single case of bone marrow metasta-
sis from testicular seminoma.

Conclusion

A seminoma is a testicular tumor with a favora-
ble prognosis. Due to suppression of hematopoiesis,
bone marrow metastases generally lead to the worst
prognosis. The outcome of our patient highlights
the importance of timely diagnosis and therapy,
which would increase the chances of survival.
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Summary

Introduction. Hepatitis A virus is the most common cause of
acute viral hepatitis, and in people over 25 years of age the disease
may have different degrees of severity. Even though hepatitis A
virus infection was long believed to be transmitted strictly by
fecal-oral route, now this virus is classified among sexually trans-
mitted diseases. Homosexual population, especially those posi-
tive for human immunodeficiency virus, is at the greatest risk of
hepatitis A virus infection. Case 1. A twenty-six-year-old male
homosexual was admitted with clinical and laboratory findings
of acute hepatitis. The patient tested positive for enzyme-linked
immunosorbent assay immunoglobulin M antibodies to hepatitis
A virus and human immunodeficiency virus antibodies, and
later on human immunodeficiency virus infection was confirmed
by polymerase chain reaction test. After the discharge, the antiret-
roviral therapy was initiated. Case 2. A twenty-seven-year-old
male homosexual was transferred to our clinic from the Region-
al Hospital, where he was hospitalized due to acute hepatitis A
virus infection, after a positive serological test for anti-human
immunodeficiency virus antibodies. Human immunodeficiency
virus infection was confirmed by polymerase chain reaction test,
and upon discharge, antiretroviral therapy was initiated. Conclu-
sion. In order to take the most effective preventive measures, it
is very important to identify individuals and groups at high risk
of coinfection with human immunodeficiency virus and hepati-
tis A virus. Timely vaccination against hepatitis A virus among
people living with human immunodeficiency virus is recom-
mended and therefore it is necessary to design effective strategies
for education of groups at risk.

Key words: Hepatitis A virus; HIV; HIV Infections; Risk Fac-
tors; Vaccination; Hepatitis A Vaccines; Coinfection

Introduction

Hepatitis A virus (HAV) is the most common
cause of acute viral hepatitis. In children and young
adults the infection is often asymptomatic, but in
people older than 25 years the disease may have

Sazetak

Uvod. Virus hepatitisa A je najées¢i uzroénik akutnog virusnog
hepatitisa i kod osoba starijih od 25 godina bolest moze biti razli-
Citog stepena tezine. lako se dugo verovalo da se virusna infekcija
hepatitisa A prenosi iskljucivo fekooralno; sada se ovaj virus kla-
sifikuje medu seksualno prenosive bolesti. Jedna od grupa koja je
u najve¢em riziku od virusa hepatitisa A je homoseksualna popu-
lacija, a narocito pojedinci pozitivni na virus humane imunodefi-
cijencije. Prvi slu¢aj. DvadesetSestogodisnji muskarac, koji pripa-
da homoseksualnoj populaciji, hospitalizovan je pod klinickom i
laboratorijskom slikom akutnog hepatitisa. Testiran je enzimski
povezanim imunosorbent testom kojim su potvrdena imunoglovu-
lin M antitela na virus hepatitisa A i na antitela na virus humane
imunodeficijencije, a retrovirusna infekcija potvrdena je testom
polimeraza lancane reakcije. Nakon otpusta iz bolnice zapoceta je
antiretrovirusna terapija. Drugi slu¢aj. Dvadesetsedmogodisnji
muskarac, koji pripada homoseksualnoj populaciji, nakon pozitiv-
nog seroloskog testa na IgM antitela na retrovirus prebacen je iz
regionalne bolnice u kojoj je bio hospitalizovan zbog akutne virusne
infekcije hepatitisa A. Retrovirusna infekeija je takode potvrdena
testom polimeraza lanc¢ane reakcije, a po otpustu je ordinirana an-
tiretrovirusna terapija. Zakljuéak. Da bi se preduzele najefikasnije
mere prevencije veoma je bitno identifikovati pojedince i grupe koje
suu visokom riziku od koinfekcije retrovirusom i virusom hepati-
tisa A. Pravovremena vakcinacija protiv virusa hepatitisa A medu
ljudima koji zive sa virusom humane imunodeficijencije je
preporucena, stoga je potrebno osmisliti efektivnu strategiju za
edukaciju rizi¢nih grupa.

Kljuéne reéi: hepatitis A virus; virus humane imunodeficijen-
cije; HIV infekcija; faktori rizika; vakcinacija; hepatitis A vak-
cine; koinfekcija

different degrees of severity [1]. It was long believed
that HAV is transmitted strictly by fecal-oral route,
but recent studies also classify it as a sexually trans-
mitted disease (STD). The population of men who
have sex with men (MSM) is considered to be at an
increased risk of hepatitis A infection, since they
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Abbreviations
HAV  —hepatitis A virus
STD — sexually transmitted disease
MSM  —men who have sex with men
HIV — human immunodeficiency virus
ELISA —enzyme-linked immunosorbent assay
IgM — immunoglobulin M
PCR — polymerase chain reaction

RNA  —ribonucleic acid

HCV  —hepatitis C virus

HBsAg - hepatitis B surface antigen

ART — antiretroviral therapy

PLHIV —people living with human immunodeficiency virus
HBV  —hepatitis B virus

practice oro-anal sex more commonly. A few re-
search papers, such as the research of Mazick et al.,
report several outbreaks of acute hepatitis caused
by HAV in homosexual population [2—4], and others
emphasize the fact that in human immunodeficien-
cy virus (HIV) positive patients HAV viremia is
prolonged compared to immunocompetent patients,
and thus the risk of transmission is higher [5]. The
aim of this case presentation is to emphasise the
changes in epidemiological characteristics of HAV
infection, highlight the need for mandatory testing
regarding the sexual transmission of the virus, and
stress the importance of educating the public and
most importantly the MSM group about positive
effects of HAV vaccination.

Material and Methods

Data on the epidemiology of HAV infection in the
Autonomous Province of Vojvodina in the period from
2017 to 2021 were obtained from the Institute of Public
Health of Vojvodina by the courtesy of Prim. Dr. Svet-
lana Ili¢. In this study, we present two cases of acute
hepatitis A in HIV infected patients. Both of these pa-
tients were Caucasian males, and belonged to the MSM
population. Both patients were hospitalized at the Clin-
ic of Infectious Diseases, Clinical Center of Vojvodina,

Table 1. Laboratory findings on admission
Tabela 1. Laboratorijski nalazi uzeti na prijemu

Drljaca M, et al. Hepatitis A and HIV Coinfection

during July and August of 2022. As a case definition
of acute hepatitis we included signs and symptoms of
acute hepatitis infection associated with elevated levels
of serum alanine aminotransferase and aspartate ami-
notransferase above 1,000 IU/L. The HAV infection
was confirmed using enzyme-linked immunosorbent
assay (ELISA) for the detection of immunoglobulin M
(IgM) antibodies to hepatitis A virus. Both patients
tested positive to the 4th generation ELISA anti-HIV
test confirmed by polymerase chain reaction (PCR)
ribonucleic acid (RNA) HIV tests.

Case 1

A twenty-six-year-old male, belonging to the group
of MSM, was admitted to the Clinic of Infectious Dis-
eases on the second day of illness. Based on clinical
signs and laboratory findings, acute viral hepatitis was
suspected. On admission, the patient complained of
nausea, vomiting, loss of appetite and general malaise,
yellow discoloration of the skin and sclera, as well as
dark urine and pale stools which he noticed on the
previous day. Initial laboratory tests showed elevated
levels of transaminase, hyperbilirubinemia and mild
leukopenia, increased lactate dehydrogenase and crea-
tine kinase, as well as prolonged prothrombin time
(Table 1). Abdominal ultrasound showed a splenom-
egaly (approximate dimensions 14 cm X 7 cm) and
thickening of the gallbladder wall. The patient was ad-
mitted to the hospital for further diagnosis and treat-
ment. He tested positive for ELISA IgM anti-HAV
antibodies as well as ELISA anti-HIV antibodies. The
diagnosis of HIV infection was confirmed using PCR
RNA HIV test. The cluster of differentiation 4 lym-
phocyte (CD4) count at that time was 399 cells/mm?.
The patient tested negative for anti-hepatitis C virus
(HCV), hepatitis B surface antigen (HBsAg), anti-
antibody to hepatitis B core antigen (HBc) total, IgM
anti-HBc antibodies.

The further course of the disease was favourable
with the expected dynamics of decline in transami-
nase levels and the patient was discharged after 13

Patient 1/Pacijent I Patient 2/Pacijent 2

Leucocytes (10%/L)/Leukociti (10°/L) 3.74 4.15
Total bilirubin (pumol/L)/Ukupni bilirubin (umol/L) 104.6 57
Direct bilirubin (pumol/L)/Direktni bilirubin (umol/L) 91.5 39.3
Aspartate aminotransferase (IU/L)/Aspartat aminotransferaza (1U/L) 2830 225
Alanine aminotransferase (IU/L)/Alanin aminotransferaza (IU/L) 6016 631
Gamma-glutamyl transferase (IU/L)/Gama glutamil transferaza (IU/L) 163 259
Prothrombin time (R)/Protrombinsko vreme (R) 1.36 1.06
Creatine kinase (IU/L)/Kreatin kinaza (IU/L) 1550 -
Lactate dehydrogenase (IU/L)/Laktat dehidrogenaza (IU/L) 1100 166
CD4 count (cells/mm?®)/Broj CD4 éelija (Celija/mm?’) 399 691
PCR HIV RNA (copies/ml)/PCR HIV RNK (kopija/ml) <40 626460

Legenda: PCR — lancana reakcija polimeraze; HIV — virus humane imunodeficijencije; RNK — ribonukleinska kiselina
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Table 2. Epidemiological data of HAV infection in Autonomous Province of Vojvodina
Tabela 2. Epidemioloski podaci o infekciji virusom hepatitisa A u Autonomnoj pokrajini Vojvodini

Age/Starost
Year/Godina Sex/Pol  1-4 7-9 10-14  15-19 20-29 30-39 40-49 50-59 60 Total/Ukupno
201 [ S T S T S T S R
a0 [ S S W T S S S S S
2019 [ S N N Y S S R S R
2020 [ S S T T S S T R R
202 [ S S W U S S S T S
R S S S W S S S T T N

days (Table 2). Antiretroviral therapy (ART) (teno-
fovir/emtricitabine/dolutegravir) was initiated 7 days
after the discharge. One month after ART initiation,
CD4 level was 622 cells/mm?®. Up to now, the patient
had no new complaints and tolerated ART well.

Case 2

A twenty-seven-year-old male, belonging to the
group of MSM, was transferred to the Clinical Cent-
er of Vojvodina, under suspicion of HIV infection.
Initially, he was hospitalized in the Regional Hospi-
tal with clinical symptoms and laboratory tests point-
ing to acute hepatitis. He presented with jaundice,
darker urine and general malaise. He tested positive
for both anti-HAV IgM and anti-HIV antibodies. Af-
ter he was transferred to our institution, initial ele-
vated levels of bilirubin and aminotransferases were
found (Table 1), PCR RNA HIV test was positive
with viral load of 626460 1U/ml and CD4 count of
691 cells/mm?. The hepatitis B virus (HBV) and
HCYV infections were excluded by ELISA testing
(anti-HCV, HBsAg, anti-HBc total, anti-IgM anti-
HBc). The patient was hospitalized in our Clinic of
Infectious Diseases for a total of six days and was
discharged in good general condition and improved
laboratory findings. Seven days after the discharge,
the patients started receiving ART (emtricitabine/
tenofovir/dolutegravir). The patient feels fine, without
complains. Three months after the beginning of the
therapy, the viral load was less than 40 IU/ml.

Discussion

The epidemiological situation worldwide con-
cerning hepatitis A virus infection has changed sig-
nificantly in the last few years. The European Cent-
er for Disease Prevention and Control reported sev-
eral outbreaks of hepatitis A virus infection, largest
one being in one of our neighbouring countries -
Hungary [6]. Observing the epidemiological data

gathered from 2017 to 2021 in the Province of Vo-
jvodina, there has been an increase of hepatitis A
cases in recent years. In the Region of Vojvodina,
HAV is more prevalent in males than in females (66%
male, 34% female), most common in the age group
between 30 — 39 years (Table 2). In 2022, 10 patients
had HAV, 6 of them were male, the mean age 36.1
years. Two of them who are presented in this paper
stated that they had unprotected sex with other men.

Although HAV has long been considered fecalo-
ral infection, in this era of good hygienic living con-
ditions, sexual route of infection has become one of
the main ways of contracting the virus. The MSM
population is at risk of HAV infection because sex-
ual practices facilitate fecal-oral transmission. It is
a well known fact that the main mode of HIV trans-
mission is unprotected anal sex. Many studies such
as the study of Grulich et al., point to increase in
MSM HIV incidence in Europe and the world, but
none of them claims if the increase is because of the
greater number of infected people or it is because
more people are tested [7, 8]. Our center manages
the needs of around 460 persons living with HIV
(PLHIV). About two thirds of PLHIV were diag-
nosed in the asymptomatic stage of HIV infection,
mostly at voluntary counselling testing sites. Re-
garding hepatitis coinfections, hepatitis B is con-
sidered endemic in MSM population and the preva-
lence of hepatitis B coinfections in PLHIV is about
20 times higher than in general population [9]. It is
presumed that 6 — 10% of MSM population have
HIV with HBV coinfection. Many studies deal with
the reciprocal effect of HIV and HBV or HIV and
HCYV infection observing the interacting effect of
these viruses on patient’s organism [10]. In terms
of HCV and HIV coinfection, it was found that the
odds of contracting HCV were six times higher in
PLHIV than in general population [11].

A group of researchers from Slovenia performed
sequence-based typing and epidemiological investiga-
tion in order to identify circulating strains of HAV [12].
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They reported an outbreak of HAV in the recent years
which was linked to MSM population. Unsafe sexual
behaviors put certain groups, such as MSM, at risk of
contracting STDs, and condom use has not proven ef-
fective in preventing transmission of certain STDs such
as HAV [13].

In this era of pre-exposure prophylaxis (PrEP), we
observed a significant increase in STDs, like gonor-
rhoea and syphilis, so further increase in the incidence
of of HAV coinfections may be expected. It is often
stressed that anal sex is the main route of contracting
HIV, but when it comes to HAV, different routes of
inoculation are possible. Since the HAV viral particles
can be found in saliva, it is reasonable to assume that
exchange of saliva through kissing is a way to get in-
fected, without sexual contact [14]. Less is known about
the effects of HAV infection on HIV positive patients.
Study of Gallego et al. examined the effects of acute
hepatitis A infection on HIV viral load in patients who
were already on ART and proved that HIV viral load
in patients infected with HAV if significantly higher,
so transient detectable viremia can be expected in these
patients [15]. This study also focused on severity of
hepatitis, but observed no difference in clinical pres-
entation in HIV positive compared to HIV negative
patients. As previously shown, in our patients the
course of HAV infection was uncomplicated and self-
limiting.

Today, it is important to detect individuals and
groups who are at high risk of contracting HIV and
HAY, so frequent screening tests should be performed.

Drljaca M, et al. Hepatitis A and HIV Coinfection

Farangel et al. stressed out the importance of designing
good preventive and surveillance measures, health
education of groups at risk, as well as the benefits of
routine vaccination [12]. Men who have sex with men
should be immunized against HAV, especially those
who are HIV positive [16]. Two doses of inactivated
HAV vaccine are recommended to increase the titre of
protective antibodies to a sufficient level, but it was
showed that three-dose schedule induces higher sero-
conversion rate and higher and longer lasting antibody
titers [17]. This vaccine is safe for HIV positive pa-
tients, so strategy of preventive vaccination should be
included in medical practice of physicians working
with patients who belong to high-risk groups. Although
there is not much data available on reciprocal effects
of ART and HAV vaccine, it was shown that shorter
duration of ART leads to lower titre of protective IgG
antibodies, so the question of another dose of vaccine
leaves much to be answered [18].

Conclusion

As it was previously pointed out, the most impor-
tant thing is to identify individuals and groups who
are at high risk of getting human immunodeficiency
virus and hepatitis A virus coinfection, so that most
effective preventive measures can be taken. Timely
vaccination against hepatitis A virus of people living
with human immunodeficiency virus is recommend-
ed, and therefore it is necessary to design effective
strategies for education of risk groups.
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IN MEMORIAM
IN MEMORIAM

Posle kratke i teske bolesti 30. septembra 2022,
godine preselio se u vecnost primarijus dr Dejan
Kafka, specijalista decje hirurgije.

Dejan Kafka je roden 29. maja 1961. godine u
Sarajevu. U rodnom gradu zavrsio je osnovnu i sred-
nju Skolu. Medicinski fakultet je zavrSio u Sarajevu
30. januara 1985. godine. Dvanaestog februara 1987.
godine zaposlio se, na neodredeno vreme, u
Klini¢kom centru Univerziteta u Sarajevu. Ljubav
prema decjoj hirurgiji nasledio je od oca, profesora
dr Ivana Kafke, osnivaca decje hirurgije u Sarajevu
i Bosni 1 Hercegovini. Specijalizirao je de¢ju hirur-
giju na Klinici za de¢ju hirurgiju u Sarajevu.
Specijalisticki ispit iz Decje hirurgije polozio je 3.
februara 1992. godine. Kao specijalista decje hiru-
rgije radio je sve do 2. januara 1994. godine na
Klinici za de¢ju hirurgiju u Sarajevu kada je, posto
se izjasnjavao kao Srbin, zajedno sa grupom lekara
1 medicinskih sestara bio je uhapsen i zarobljen u
kasarni ,,Viktor Bubanj”. Po izlasku iz zarobljenistva,
zaposlio se kao specijalista decje hirurgije, na
neodredeno vreme, u Klinickom centru Isto¢no
Sarajevo — bolnica Kasindo. U Kasindolu je radio
od 1. jula 1994. godine do 22. jula 1996. godine. Iz
Kasindola prelazi u Beograd gde se zaposljava, na
neodredeno vreme, u Institutu ,,Dr Vukan Cupic”.
Kao specijalista dec¢je hirurgije radio je u Institutu
od 23. jula 1996. godine do 20. novembra 2011. go-
dine, a potom je otiSao u Banjaluku i zaposlio se u
Klinickom centru Banjaluka na neodredeno vreme.
U Banjaluci je radio sve do 31. decembra 2012. go-
dine, kada prelazi u Novi Sad. Od 1. januara 2013.
godine zapocCinje da radi u Institutu za zdravstvenu
zaStitu dece i omladine Vojvodine na radnom mestu
lekara specijaliste decje hirurgije. U Institutu za

Prim. dr DEJAN KAFKA
(1961-2022)

zdravstvenu zastitu dece 1 omladine postaje 4. janu-
ara 2014. godine Sef Kabineta za endoskopsku di-
jagnostiku i terapiju u Odeljenju operacionih sala i
endoskopske dijagnostike 1 terapije Poliklinike za
decju hirurgiju. Od prvog marta 2016. godine
postavljen je za nacelnika Odeljenja dnevnih bolni-
ca u Sluzbi za prijem i zbrinjavanje bolesnika Polik-
linike Klinike za dec¢ju hirurgiju. Sef odseka dnevne
bolnice u Stacionaru Klinike za dec¢ju hirurgiju
postao je 1. januara 2019. godine i tu je duznost vrsio
sve do svoje prerane smrti.

Zvanje primarijusa dodelilo mu je Ministarstvo
zdravlja Republike Srbije 22. septembra 2011. godine.

Za vreme dok je bio zaposlen u Instituti za ma-
jku i dete u Beogradu pomagao je brojnim roditelji-
ma iz BiH koji su trazili pomo¢ za svoju decu, a kao
kosultant u bolnici u Kasindolu pomagao je i deci
iz Sarajeva. Kao gostujuci lekar dolazio je punih 25
godina u Bolnicu ,,Srbija” u Isto¢énom Sarajevu, gde
je obavljao preglede, a i operisao vise od 1.000
pacijenata.

Doktor Kafka bio je ¢lan Srpskog lekarskog
drustva, Lekarskog drustva BiH, Sekcije za dec¢ju
hirurgiju, Udruzenja pedijatrijskih hematoonkologa
Srbije, Udruzenja endoskopskih hirurga Srbije,
EUPSA (European Pediatric Surgical Association)
1 APSA (American Pediatric Surgical Association).
Govorio je engleski.

Za vreme svog dugogodisnjeg rada drzao je pre-
davanja o hirurgiji jednjaka u de¢jem uzrastu.
Napisao je poglavlje Bol u trbuhu i povracanje u
Priru¢niku za lekare zdravstvene zastite Urgentna
medicina u vanbolnickim uslovima, 2001. godine.

Primarijus dr Dejan Kafka bio je Cestit Covek, bio
je vredan i radan, i nikad se nije Zalio na teskoce koje
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mu je vreme nametnulo, kao i na poteskoce koje svi
neminovno imaju. Imao je veliko znanje iz decje
hirurgije i hirursko iskustvo s kojima je ozbiljno pris-
tupao svakom poslovnom zadatku. Bio je posvec¢en
svakom pacijentu ponaosob. Mali pacijenti su ga
voleli, a njihovi roditelji poStovali. Pamtice ga po
prljatnom i strpljlvom nastupu, kao 1 uvek lepim i
umirujucim reima. Mladim kolegama bio je oslonac
u radu i razmisljanju, a starijim kolegama visokopro-

In memoriam

fesionalan sagovornik. Bila je privilegija saradivati
sa ¢ovekom i lekarom koga su krasile osobine velikog
coveka — 1 humaniste i stru¢njaka.

Primarijus dr Dejan Kafka je preminuo u Novom
Sadu i sahranjen je na Uspenskom groblju. Vec¢na
mu slava!

Radmila Gudovié
Viadimir Sakac
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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, struénjaka
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 casopisu. Obic¢no ih pise
jedan autor po pozivu.

2. Originalni ¢lanci — do 12 strana. Predstavljaju rezultate
istrazivanja autora rada i njihovo tumacenje. Istrazivanje treba
da bude obradeno i 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 kriticko izlaganje problema na osnovu anal-
iziranih i diskutovanih podataka iz literature, a koji oslikavaju
postojecu situaciju u odredenom podrucju istrazivanja. Liter-
atura koja se koristi u radu mora da sadrzi najmanje 5 radova
autora ¢lanka iz uze nau¢ne oblasti koja je opisana u radu.

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

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

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

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

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

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

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 skracenica, skraceni naslov rada (do 40 karaktera), imena
i prezimena autora (ne viSe od 6) i afilijacije svih autora. Na dnu
strane treba da piSe ime, prezime i titula autora zaduzenog za
korespondenciju, njena/njegova adresa, elektronska adresa, broj
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
zakljucak.

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 slucaja, Diskusija i
Zakljucak.

Uvod

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

Materijal i metode

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

Rezultati

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

Diskusija

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

Zakljucak

Zakljucci moraju proistec¢i iskljucivo iz rezultata istrazivanja
rada; treba izbegavati uopsStene i nepotrebne zakljucke.
Zakljucci koji su navedeni u tekstu rada moraju biti u saglas-
nosti sa 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. J] Thromb Haemost 2003;1:1435-42.

* Organizacija kao autor

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

* Bez autora

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

* Volumen sa suplementom

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

* Sveska sa suplementom

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

* Sazetak u Casopisu

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

Knjige i druge monografije
+ Jedan ili viSe autora

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

* Urednik (urednici) kao autor (autori)

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

* Poglavlje u knjizi

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

* Zbornik radova sa kongresa

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

* Disertacija

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

Elektronski materijal

* Clanak iz ¢asopisa u elektronskom formatu

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

* Monografija u elektronskom formatu

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

* Kompjuterska datoteka

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

5. Prilozi (tabele, grafikoni, 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 sledec¢ih oblika: JPG, GIF, TIFF,
EPS.

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

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

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

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

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

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

6. Dodatne obaveze

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




INFORMATION FOR AUTHORS

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

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

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

Manuscript submission should be made on the web address:

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

A SUPPLEMENTARY FILE, WITH THE STATEMENT
THAT THE PAPER HAS NOT BEEN SUBMITTED OR AC-
CEPTED FOR PUBLICATION ELSEWHERE AND A CON-
SENT SIGNED BY ALL AUTHORS, HAVE TO BE EN-
CLOSED WITH THE MANUSCRIPT.

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

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

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

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

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

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

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

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

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

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

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

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

Preparation of the manuscript

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

The covering letter:

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

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

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

The manuscript:

General instructions.

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

The manuscript should contain the following elements:

1. The title page.

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

2. Summary.

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

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

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

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

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

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




3. The text of the paper.

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

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

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

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

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

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

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

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

Articles in journals

* A standard article

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

* An organization as the author

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

* No author given

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

* A volume with supplement

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

* An issue with supplement

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

* A summary in a journal

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

Books and other monographs

* One or more authors

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

* Editor(s) as author(s)

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

* A chapter in a book

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

* A conference paper

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

* A dissertation and theses

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

Electronic material

* A journal article in electronic format

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

* Monographs in electronic format

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

* A computer file

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

5. Attachments (tables, graphs, schemes and photographs).

THE MAXIMUM NUMBER OF ATTACHMENTS AL-
LOWED IS SIX!

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

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

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

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

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

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

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

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

6. Additional requirements

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




