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1874,

The title page of the first journal volume in Latin

JpyUITBa OCHOBaHOT 1872. roguHe, NpBM NyT WTaMnaH 1874. rogune,

y KojeM ce 06jaBbyjy pasoBu €wiaHoBa CpIICKOT JIeKapCKOT ApYyIITBa,
MIPETTIIATHMKA YaCOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEUIMHCKIX ¥ CPOTHIX
crpyka. O6jaBibyjy ce: yBOJHMIIN, OPUTMHAIHY PajioOBY, IPETXOHA U KpaTkKa ca-
OINIITEH:A, IIPUKa3y 6O/IECHNKA U CTy4ajeBa, BUJIe0-WIAHIIN, CIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PAJIOBM 3a IIPAKCY, PajIOBY U3
uCTOpUje MeUIIMHE Y je3VKa MeMIIHE, MeIUIIMHCKE eTVKE VI PeryaTOPHUX
CTaHZap/a y MeIMIMHM, M3BEIITaj) Ca KOHTPeca I HayYHMX CKYNOBa, TNYHA
CTaBOBU, HAPYYEHM KOMEHTAPH, MCMA YPENHNUKY, IPUKa3U KIbUra, CTPyIHe
BeCTU, In memoriam n gpyru npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
1e/IOKYITHO IeKapCTBO He MOTY Jia Ce IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyruM MecTuMa. PajioBy He cMejy fia Oy/y peTXOHO ITaM-
TIaHM Ha IPYTUM MeCTUMA (IeIMMIIHO M/ Y IOTIIYHOCTH).

ITpucneny pykormc Ypehusauku o6op mame perieH3eHTIIMa pajiyt CTPyYHe
nporieHe. YKONMMKO PelleH3eHTH IIPefIoyKe M3MeHe VI JIONTyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONIOOM JIa YHece TpaykeHe M3MeHe Y TeKCT pajia U
Jla apryMEeHTOBaHO 0OPas/IOKI CBOje Hec/arame ¢ npuMef6amMa peleHseHTa.
KonauHy ofryKy o mpyuxBaramy pajia 3a IITaMITy JJOHOCHU IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe paiose ce He ucrahyje XoHopap, a ayTOpcKa Ipasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomvcu u mpunosu ce ve Bpahajy. 3a penpopykuujy mim
IIOHOBHO 00jaB/blBatbe HEKOT CeTMeHTa pajia My6/mMKoBaHor y ,,Cprickom ap-
XVBY" HEOIIXOJIHA je CAIJTACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>KajeM Ha eH-
I7IeCKOM 1 cprickoM jesuky (hupwnia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U €HITIECKOM je3UKY.

AyTOpyM MpyUXBarajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYITHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0fipa3 Mulijberba CpIICKOT leKapcKor ApyiuTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HayqHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy Ipe Hero LITO je KOPUCTE UK Ce Ha Y 0C/Iabajy.
CpIIcKo JTeKapCKo APYLITBO, ypeaHuk uin Ypehusauku ogbop ,,Cprckor ap-
XVBa 32 L[e/IOKYITHO IEKapCTBO He IPMUXBATajy 611710 KAaKBY OATOBOPHOCT 32
HaBOJie y pajioByuMa. PekmaMun matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MemMIIMHCKMM) ¥ TIPAaBHUM CTaHAAapAMUMa. PekTaMHI MaTepuja yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBATUTET WM BPEJHOCT OT/IAIIEHOT TPOM3BO/A,
OJJHOCHO TBpJjHbe Ipou3Bohaua.

ITopiHeceHM PYKOIINC IIOIpa3yMeBa fia je HheroBo Iy0mKoBame of1o6puo
OJIrOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBambe 00aB/beHo. VismaBay
ce Hehe cMaTpaTu IPaBHO OrOBOPHMM Y C/Iy4ajy IOJHOLIEHa GUIO KaKBOT
3axTeBa 3a KoMiensanujy. Tpe6a fia ce HaBey CBM U3BOPM UHAHCHPaAKba Pajia.

Cpncxu apXNB 3a IETIOKYITHO TeKaPCTBO je Yacomic CPIICKOT IeKapCKOT
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EDITORIAL / YBOOAHUK

Dear and Honorable Colleagues,

For us at the Serbian Archives of Medicine, the beginning of 2021 is a time to first and fore-
most thank our reviewers whose help was invaluable at an unprecedented time for mankind.
The majority of us have never had such an experienced in our lives. Although fighting for their
patients’ lives, exhausted for months and even hospitalized due to COVID-19, they would still
reply to emails and process reviews for the Serbian Archives of Medicine, showing an admirable
collegiality despite all professional and personal misfortunes. We are convinced their dedication
was part of their noble mission to help the 148 year-long tradition of the Serbian Medical Society
and its official journal stand the cruel test of time that spared no one.

We are deeply indebted to our international reviewers as well, for their respective corners of the
world may have suffered differently depending on the time of the year, but devastatingly facing
the same consequences eventually. Yet, time and again, medicine and science showed that they
know no borders in the most inspiring of ways.

Back in January 2020 (Srp Arh Celok Lek 2020 Jan-Feb;148(1-2):6-9), I tried to raise our
readership’s awareness of burnout, a work-related syndrome, which has nowadays reached an
epidemic level, and therefore has been recognized by the World Health Organization. My aware-
ness of the problem among our doctors was a result of 40 years in pedagogy - as a Professor of
Gross Anatomy at Belgrade University’s Faculty of Medicine and visiting professor at the Faculty
of Pharmacy (Belgrade, Serbia) and Georgetown University’s School of Medicine (Washington
DC, USA) - and I still deem further burnout-related research in Serbia sorely needed.

Unfortunately, the March 2020 outbreak of COVID-19 pandemic made us all fight for nothing
but mere survival. So many lives were lost both here and worldwide, and so many more irrevers-
ibly changed. Serbia is grieving its fallen frontline healthcare workers and is sadly yet to face all
the burdens of later complications, as the rest of the planet did. But, we expect all involved in
healthcare to keep researching and endeavoring to diminish both acute and chronic losses, for
all our casualties are far from fully counted and accounted for. We, at the Serbian Archives of
Medicine, aiming to help our readers with timely scientific content, processed and offered expe-
dited publication of all COVID-19 related papers of both national and international authors with
the highest priority. I would like to take this opportunity to apologize to all other authors whose
manuscripts got delayed in the process, due to that reason.
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Professor
Slobodan Savi¢

Professor
Nevena Kalezi¢

Finally, we owe special gratitude to reviewers who con-
tributed the most in 2020. Ranked as the first, second and
the third review winner due to slight differences in the
number of reviews they did in 2020 are the following: the
first being professor Nevena Kalezi¢ [University of Bel-
grade, Faculty of Medicine, (UBFM), University Clinical
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Serbia) and Ljubomir Todorovi¢ (University of Belgrade,
School of Dental Medicine, Belgrade Serbia).

We hope the 2020 experience of adversity, availability
of new vaccines worldwide, and more social solidarity will
help us soon embrace the “new normal” in a serene and

happier way.

Editor-in-Chief

Prof. Gordana Teofilovski-Parapid, M.D., Ph.D.
Honorary President, International Committee of
Symposia on Morphological Sciences President,
European Federation for Experimental Morphology
University of Belgrade, Faculty of Medicine
gordana.teofilovski.parapid@srpskiarhiv.rs
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ORIGINAL ARTICLE / OPUTUHAJTHN PA[]

Low-level laser therapy effectiveness in patients
with temporomandibular disorders

Ana Mileti¢', Ana Todorovic', Igor Dordevic', Vojkan Lazi¢', Dejan Stamenkovi¢', Dragana Matanovic?

'University of Belgrade, School of Dental Medicine, Clinic for Prosthodontics, Belgrade, Serbia;
2University of Belgrade, Faculty of Medicine, Clinic for Rehabilitation, Belgrade, Serbia

SUMMARY

Introduction/Objective Low-level laser therapy has been suggested as an alternative pain relief therapy
in temporomandibular disorder patients. The aim of this study was to examine the effects of low-level
laser therapy on reducing pain intensity in temporomandibular disorder patients, compared to non-
steroidal anti-inflammatory drugs.

Methods A total of 63 patients diagnosed with Research Diagnostic Criteria for Temporomandibular Dis-
orders were divided into two groups. In the first group of 35 patients, low-level laser therapy was applied
three times a week, 15 treatment sessions during five weeks (wavelength: 780 nm; power density: 70 mW/
cm? radiant energy: 4.2 J; energy density: 4.2 J/cm? total treatment dose: 16.8 J/cm?). The second group
included 28 participants subjected to nonsteroidal anti-inflammatory drugs therapy (ibuprofen) during
two weeks (first three days 3 x 400 mg, remaining time 2 x 400 mg per day). Pain was evaluated using 100
mm visual analog scale, at the baseline, during therapy, two weeks and three months after treatments.
Results Statistically significant reduction of pain intensity was achieved in both low-level laser therapy
and in nonsteroidal anti-inflammatory drugs therapy groups and remained steady in the follow-up period
of three months (p < 0.01). Differences in visual analog scale scores between the observed groups were
not statistically significant in each of the evaluation periods, (p = 0.375, p = 0.665, p = 0.52, respectively).
Conclusion The low-level laser therapy protocol applied in this research was efficient in reducing pain
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in patients with temporomandibular disorders.
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INTRODUCTION

Temporomandibular disorders (TMDs) rep-
resent a group of musculoskeletal disorders
affecting temporomandibular joints (TM]s)
and masticatory muscles, including other as-
sociated structures [1]. The most commonly
occurring symptom of TMDs is pain localized
in the masticatory muscles and TM]s, accom-
panied by restricted or irregular movements
and stiffness of the lower jaw, headaches, ear
pain, clicking and/or crepitus sounds produced
during mandibular function.

The modern treatment concept of TMDs in-
volves different modalities that are most often
applied simultaneously or successively. Thera-
peutic modalities include pharmacotherapy,
physical therapy, occlusal, surgical, behavioral
therapy, and psychotherapy [2, 3].

Low-level laser therapy (LLLT) has been
recently suggested as an alternative pain relief
therapy in different musculoskeletal disorders,
such as myofascial pain, acute and chronic neck
and low back pain, osteoarthritis, etc. [4, 5]. The
main effects of LLLT are anti-inflammatory, an-
algesic, and biostimulative [6]. The benefits of
LLLT are its non-invasiveness, minimum contra-
indications, affordability, and cost-effectiveness.

The results of recent studies on the applica-
tion of LLLT in the treatment of TMDs are still
contradictory. Many studies have confirmed

the effectiveness of LLLT in decreasing pain
and improving the function of orofacial system
in patients with TMDs [7-12]. On the other
hand, the results of some placebo-controlled
studies negate the positive effects of LLLT in
reducing pain and improving function of orofa-
cial system compared to placebo [13, 14]. Since
the results of previous research are inconsistent,
increasing attention in the research is attributed
to finding adequate radiation characteristics
and LLLT protocols in TMD management.

The aim of this study was to investigate the
effects of LLLT on reducing pain in TMD pa-
tients.

METHODS
Patients

A total of 70 patients with a diagnosis of TMD
examined at the Clinic for Prosthodontics,
School of Dental Medicine, University of Bel-
grade, Serbia, participated in the study. The
subjects were evaluated from December 2014
to May 2015 using the Research Diagnostic
Criteria for TMD (RDC/TMD) [15]. Inclusion
criteria were as follows: pain or tenderness on
palpation of the masticatory muscles; pain in
the preauricular area; pain or tenderness on
palpation of the lateral condyle; restricted and
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Table 1. Initial characteristics of patients in LLLT and NSAID groups

was ranged from “minimally important chang-

Th es” (< 30% reduction in pain intensity), through

Characteristics « . » o
LLLT NSAID p moderate improvement” (30-50% decrease) to
Limited mouth Yes 25 (71.4%) | 19 (67.9%) “substantial improvement” (> 50% reduction in
opening n (%) No 10(28.6%) | 9(32.1%) |a0.759|  pain intensity), in accordance with the recom-
Pain duration < 6 months 14 (40%) | 15 (53.6%) mendations (Initiative on Methods, Measure-
n (%) > 6 months 21(60%) | 13 (46.4%) | a0.283 ment, and Pain Assessment in Clinical Trials) [16].
TMD of muscular origin | 25 (71.4%) | 17 (60.7%) Successtul therapeutic outcome considered any
Diagnosis TMD of articular origin | 5(14.3%) | 4(14.3%) |b0.556 improvement > 30%. All respondents in whom

0
n (%) TMD of muscularand | o ;43000 | 7 (2509) a successful therapeutic outcome was registered
articular origin )

LLLT - low-level laser therapy;

NSAID - non-steroid anti-inflammatory drugs;
*statistically significant difference;

X2 test;

bFisher’s exact test

painful movements of the lower jaw; stiffness of the lower
jaw accompanied by pain. Exclusion criteria were the fol-
lowing: ongoing treatment of TMD or treatment of TMD
performed in the last three months; head and neck trauma;
odontogenic, otogenic, neurogenic, or vascular pain; preg-
nancy; patients younger than 20 years, and patients who
did not agree to participate in the study.

The patients were randomly divided into two groups:
LLLT (40 patients) and nonsteroidal anti-inflammatory
drugs therapy (NSAID) group (30 patients). Seven sub-
jects were excluded from the study. Five patients dropped
out from the LLLT group because of the irregular atten-
dance of LLLT sessions, and two patients from the NSAID
group because of the irregular drug use. The final sample
included 63 patients. The average age of the LLLT group
was 45.77 + 18.72 years and that of the NSAID group
38.75 £ 14.4 years. No significant differences were found
between the groups regarding sex and age (p = 0.929 and
p = 0.10, respectively). Initial characteristics of patients in
LLLT and NSAID groups are shown in Table 1.

All procedures performed in the study were in accor-
dance with the ethical standards of the Ethics Committee,
Faculty of Dental Medicine, University of Belgrade, Serbia,
No. 36/33, as well as with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.
Informed consent was obtained from all individual par-
ticipants included in the study.

Pain assessment

All patients were asked to report any pain evoked by the
masseter muscle or condyle’s lateral pole palpations, and
their answers were evaluated on the 100 mm visual analog
scale (VAS), where left end indicates “no pain” and right
end indicates “the worst possible pain” The pain evalua-
tion was conducted by the independent investigator who
was blinded to treatment groups. In the LLLT group, pain
evaluation was performed before treatment (TO0), after the
fifth session (T1), after the 10th session (T2), after treat-
ment (T3), two weeks after the last session (T4), and three
months after the last session (T5). In the NSAID group,
outcome measures were taken at baseline, at the end of
treatment, two weeks after treatment, and at three months
follow-up. The success rate of the therapeutic outcome
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were monitored for a period of three months after
the completion of therapy.

LOW-LEVEL LASER THERAPY

LLLT was conducted at the Department of Physical Medi-
cine and Rehabilitation, Clinical Center of Serbia, using
gallium-aluminium-arsenide (GaAlAs) semiconductor di-
ode laser (Eco Medico Laser, Electronic Design, Belgrade,
Serbia). A total of 15 sessions were applied three times a
week for five consecutive weeks. The first three sessions
were performed in three consecutive days. The application
was done placing laser probe orthogonally to the skin on
the four most painful tender points in the region of the
masseter muscle or TMJ. In accordance with the optimal
doses for the temporomandibular joint region recommend-
ed by the World Association for Laser Therapy (WALT), the
applied energy was 4.2 ] per point [17]. The characteristics
of the laser beam and LLLT protocol are presented in Table
2. All subjects wore safety goggles with protection against
infrared radiation during the treatment. Testing of optical
output of laser device was performed at baseline (Table 2).

Table 2. Characteristics of laser beam and low-level laser therapy
protocol

Characteristics Values
Wavelength 780 nm
Output power — maximum 120 mW
Output power — operating 70 mW
Probe aperture 1 cm?
Power density 70 mW/cm?
Energy density 4.2 )/cm?

Radiant energy 4.2 ) per point

Time 60 seconds per point
Laser frequency 1600 Hz

Number of treatment sessions 15

Number of treated points 4

Application mode Stationary in skin contact 16.8 J
Daily energy delivered 252

Total energy delivered 16.8 J/cm?

Total treatment dose 252 J/cm?
Cumulative dose 120 mW

Pharmacotherapy

Pharmacological treatment involved the use of NSAID,
ibuprofen (Brufen®, 400 mg, Abbott Logistics, Zwolle, the
Netherlands) during two weeks. A dose of 400 mg, three
times per day after meal during the first three days and
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Table 3. Distribution of patients according to treatment success rate

Mlmmally Moderate Substantial
Th important . . p
improvement | improvement
changes
LLLT 3(8.6%) 6(17.1%) | 26(743%) |X =152
: : : p =0.467
NSAID 5(17.9%) 3(10.7%) 20 (71.4%)

LLLT - low-level laser therapy; NSAID - non-steroid anti-inflammatory drugs

Table 4. Descriptive parameters of visual analogue scale pain intensity
scores in the low-level laser therapy and non-steroid anti-inflammatory
drugs groups measured at different evaluation time points

VAS pain intensity scores ‘ n ‘ Med. ‘ Min. ‘ Max. ‘ Range ‘ p
VAS after treatment
LLLT 32 16 0 50 50

0.375*
NSAID 23 20 0 50 50
VAS two weeks after treatment
LLLT 32 9 0 60 60

0.665
NSAID 23 10 0 40 40
VAS three months after treatment
LLLT 32 5 0 50 50

0.520*
NSAID 23 0 0 35 35

LLLT - low-level laser therapy; NSAID - Non steroid anti-inflammatory drugs;
VAS - visual analogue scale;
*Mann-Whitney U-test

a dose of 400 mg, two times per day during the rest of
the treatment period were administered. Proton pump in-
hibitor, pantoprazole (Controloc Control °, 20 mg, Takeda
Pharmaceutical Company Limited, Tokyo, Japan), one tab-
let a day in the morning before meal was administered, in
order to protect the gastrointestinal tract.

Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics,
Version 20.0 (IBM Corp., Armonk, NY, USA). Normality
of the data was tested using the Kolmogorov-Smirnov test.
The level of significance was set to 5% (a = 0.05). For an
intra-group comparison of the median values of VAS scores
- repeated measures, Friedman test was used. A Wilcoxon
signed-ranks test was used for post-hoc analyses. For be-
tween-group comparison of VAS pain intensity scores, Wil-
coxon signed-rank test was used. In the case of multiple tests
of the same set of data, the Bonferroni correction a-values
test was used. To test the difference between the groups’
parameters, Fisher’s exact test and the x* test were used.

RESULTS

Clinically significant improvement was achieved in 32
out of 35 patients in the LLLT group, and in 23 out of 28
subjects in the NSAID group. The distribution of subjects
within LLLT and NSAID groups according to success rate
of the therapeutic outcome is shown in Table 3. Although
there were more subjects who reported clinically signifi-
cant pain reduction in the LLLT than in the NSAID, the
between-group difference in the treatment outcome was
not significant (x> = 1.52, p = 0.467) (Table 3).

‘ DOI: https://doi.org/10.2298/SARH200105105M
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Figure 1. Line chart indicating visual analogue scale (VAS) score
values in low-level laser therapy (LLLT) group at different evalua-
tion time points

Comparing the LLLT and NSAID groups, no signifi-
cant difference was found in the variance of VAS scores
at any of the treatment evaluation time points (Table 4).
The repeated measures analysis of VAS pain scores in
the LLLT group are shown in Figure 1. Post-hoc testing
(Wilcoxon test) has shown that there was a statistically
significant difference in the pain intensity measured on
the VAS scale in the LLLT group before the start of the
treatment and after each subsequent measurement, i.e.
the fifth/tenth visit, immediately after treatment, two
weeks after treatment, and three months after treat-
ment: Z =-4.71,p <0.01; Z=-5.01, p < 0.01; Z = -5.09,

p<0.01;Z=-4.94,p <0.01; Z =-4.94, p < 0.01, respec-
tively (Table 4).

DISCUSSION

The treatment of TMD is aimed at reducing or eliminat-
ing the symptoms and improving function of the orofacial
system, which significantly affects the quality of a patient’s
life. Priority is given to non-invasive methods, avoiding
irreversible therapeutic procedures such as surgical ther-
apy and occlusal adjustment. Reversible therapy of TMDs
usually involves the combined use of occlusal splints,
pharmacotherapy, self-management program, behavioral
therapy, and physical therapy, including LED-LLLT, trans-
cutaneous electrical nerve stimulation, ultra-sound, and
physical exercise [1, 18]. LLLT has become the subject of
many researches in recent years. In fact, many studies have
investigated the application of LLLT in different types of
TMDs, but the results are contradictory.

In 2011, Petrucci et al. [19] suggested in their review
that further studies are needed, since there is no evidence
to support the effectiveness of LLLT in the treatment of
chronic TMD pain. Melis et al. [20] concluded in their
systematic review that LLLT is probably more effective for
the treatment of TMD of articular origin, and less effective
for the treatment of TMD of muscular origin. The recent
meta-analysis by Chen et al. [21] indicated that LLLT has
limited efficacy in reducing pain but can increase the func-
tion of orofacial system in patients with TMD. It seems that
overall conclusion of the most meta-analysis and reviews is
that comparison of the results is not easy to be performed,
because of the dissimilarity of wavelength, frequency, and
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output of the laser beam and, therefore, different energy
dosage applied on the target site. Conclusions about the
effects of LLLT on TMD signs and symptoms can be made
only on the effects of the application of certain LLLT pro-
tocols, in order to establish the adequately aligned char-
acteristics of laser radiation, dose, number, and dynamics
of the sessions.

This study investigated the effect of 780-nm GaAlAs
LLL on reducing pain in patients with TMDs, compared
to pharmacological treatment with NSAID. As far as we
know, this is the first study on the effects of LLLT on TMDs
conducted on Serbian population.

We used an output power of 70 mW with 4.2 J/cm? of
power density, 4.2 ] per point, and total energy of 16.8 ]
per session. The infrared spectrum laser had been select-
ed since the laser rays of the infrared spectrum penetrate
deeper into the tissues than the red spectrum laser [22].
Maia et al. [23] stated that LLLT effectiveness is more pro-
nounced when using the infrared laser associated with the
application protocols involving higher irradiation levels
(energy density and/or power density), the greater number
of sessions, and the frequency of application. In accordance
with the optimal prescribed doses recommended by WALT
for the region of the temporomandibular joint, energy ap-
plied in our study was 4.2 ] per point [17].

The results of the present research indicate a positive
effect of the applied LLLT protocol in the reduction of
painful symptoms of TMD. Clinically significant pain in-
tensity reduction was achieved after the applied therapeutic
modalities in both groups. Also, there was no statistically
significant difference between the groups in the therapeu-
tic success rate, indicating that the applied LLLT protocol
was effective in reducing pain and could be proposed as
adequate therapeutic procedure for treating painful TMD.
Namely, 91.4% of subjects in the LLLT group and 82.1%
of subjects in the NSAID group reported a decrease in
intensity of pain greater than 30% after treatment. In both
examined groups, more than 70% of subjects reported
a decrease in intensity of pain greater than 50%, which
was considered a significant improvement from a clinical
aspect. In addition, there was no statistically significant
difference between the groups of subjects in the average
intensity pain scores measured before and after therapy.

The study that compared the effects of LLLT and
naproxen pharmacotherapy in subjects with myofascial
pain indicated that LLLT was effective in reducing pain in-
tensities and increasing the range of painless mouth open-
ing, while improvement was not observed in the group of
naproxen-treated patients [24].

Wavelength is one of the important parameters of the
laser beam, considered to be the most crucial character-
istic that might influence the laser penetration and ab-
sorption in biological tissue [25]. In previous studies on
the effects of LLLT on TMD, laser’s wavelength ranged
632.8-1064 nm, and the number of sessions ranged 1-20
sessions [21]. The results of this study are consistent with
the results of several studies that used an infrared 780 nm
laser [7, 26]. Although the output power (70 mW) and
the dose per point (4,2 ]) in this study were the same as
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in the study by da Silva et al. [26], the energy density dif-
fered between studies, amounting to 4.2 J/cm® and 105 J/
cm?, respectively.

In addition to the wavelengths and energy density dos-
ages, an important parameter is also the total number of
sessions and dynamics LLLT sessions. In the present study,
15 sessions were applied, three times a week for five weeks,
with the first three sessions applied three days in a row.
Most of the other studies included two to three sessions
per week [7, 14, 26]. In addition to all the advantages of
LLLT, one important disadvantage is that a larger number
of sessions can contribute to the patient’s withdrawal. In
our study, 40 patients started with LLLT and 35 (80%) of
them attended all 15 sessions. On the other side, the ne-
cessity of attending LLLT session allows the therapist to
monitor the patient during treatment and to modify the
application site, since the localisation of the most painful
tender point may change over time. Also, in this way a
better contact between the therapist and the patient can
be achieved.

Comparing groups, no statistically significant difference
was registered between the LLLT and the NSAID group in
each evaluation moment, indicating that LLLT could be an
optimal treatment in patients with contraindications for
NSAID pharmacotherapy.

The pain intensity of many musculoskeletal disorders
varies greatly over time, from little or no pain to very pain-
ful days. This variation may occur for months. We chose
the two weeks and three months follow-up period, starting
at the end of the treatment, in order to decrease the pos-
sibility that pain variation masks the pain intensity and
stability of achieved results of the LLLT. In the current
study, all subjects with significant therapeutic success were
followed for a period of three months after treatment, in
order to evaluate the stability of the effects of the applied
therapeutic modalities. The results of an analysis of re-
peated measurements in both groups indicate a tendency
of pain intensity to decrease during the follow-up period.
These results can in part be due to the usual fluctuation
of TMD symptoms, which is particularly characteristic
of muscle pain. A longitudinal study by Rammelsberg et
al. [27] indicated that in a total of 165 subjects, the symp-
toms and signs of myofascial pain persisted for five years
in 31% of the subjects, they disappeared in 33% of the
respondents, while the recurrent course of the disease was
registered for the remaining 36% of the subjects.

Similar to present study, other authors also examined
the stability of LLLT effects. Ahrari et al. [28] evaluated
the effect of 810 nm LLL in patients with myofascial pain
one month after treatment and concluded that the effects
of reducing the intensity of the pain and the increase in
the mouth opening range were maintained. Some placebo-
controlled studies indicated that LLLT was not effective
compared to placebo [13, 14, 29]. In contrast, a recent
study by Magri et al. [29] showed that there was no differ-
ence in the effects of active LLL or placebo on the decrease
in pain intensity measured by VAS scale and sensory and
affective pain components. In both groups of patients, a
decrease in the pain intensity measured on the VAS scale
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was noticed, while no significant difference in pain sen-
sitivity measured using a digital compression algometry
was noticed. The results were sustained in both groups of
subjects for a period of 30 days, based on which the authors
conclude that LLLT is not effective in treating TMD.

In further research on the effectiveness of the LLLT pro-
tocol used in the current study, it would be useful to extend
the follow-up period, in order to minimize the impact of
the usual natural fluctuation of TMD symptoms on re-
sults. A recent survival study indicated a low maintenance
rate for LLLT effects within 180 days after completion of
therapy [30].

Although the results of our study indicate the positive
effects of the applied LLLT protocol, there should be cau-
tion in interpreting results. One of the limitations of the
present study is that pain was assessed subjectively, using
VAS scale, so the results almost depend on the patients’
personal responses. In addition, pain threshold was vari-
able as well. We did not use a method for objectifying pain
intensities, such as measuring sensitivity using a digital
algometer. Another limitation is that the evaluation mo-
ments of the groups were different. LLLT lasted five weeks
and NSAID pharmacotherapy lasted two weeks, so the
evaluation moments appeared three weeks earlier for the
NSAID group. The use of NSAIDs in lower doses is part
of the routine therapy of painful acute and chronic TMD
disorders. In this regard, LLLT therapy has shown to be
a more effective alternative to analgesics, both due to the
shorter duration of therapy and due to the avoidance of
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EduKacHOCT Tepanuje nacepom mane cHare Kog, 6onecHuKa ca

TeMnopomaHaunbynapHum gucpyHKuUMjama

Ana Munetuh', Ana Togoposuh', Virop hophesuh', BojkaH Jlasuh', fejaH CramenkoBuh', [paraHa MataHoBuh?

'YHuep3utet y beorpagy, Cromatonoluku dakynteT, KnHrka 3a cTomatonoLuky npoteTuky, beorpag, Cpbuja;
2YHneep3uTeT y beorpagy, MegnunHcku Gakyntet, KnuHuka 3a ¢usnkanHy MeguumHy n pexabunutaumjy, beorpag, Cpbuja

CAMETAK

YBoa/LUwmb Tepanuvja nacepom mane cHare npeasioXeHa je Kao
Tepanujcku MoAanmnTeT y fieyetby 6oa Kog 6o5ecHrKa ca Tem-
nopomaHanbynapHuM guchyHKLmjama.

Linrb uctpaxkmsatba 610 je fa ce ucnutajy ebekTun Tepanuje
NlacepoM Marie CHare Ha CMakbetbe MHTeH3UTeTa 6osa Kop 6one-
CHUWKa ca TeMnopoMaHAn6ynapHUm guchyHkLmjama, y nope-
hery ca HeCTepPONAHUM aHTUMHGIAMATOPHUM JIEKOBMMA.
Metope YKynHo 63 6onecHrKa Ko Kojuix je U3BpLUeHa auvjar-
HOCTMKa TeMmnopoMaHanbynapHux ancdyHkLmja nomohy npo-
TOKOJa 3a AWjarHOCTUKY MPeAnoXXeHor of cTpaHe [1BOpKMHa
n Jlepewa, NnoaerbeHo je y ABe rpyne. Y NnpBoj rpynu, Kojy je
4nmHWUNO 35 NCNUTaHMKa, MPYMEHEHA je Tepanuja acepom
Mane cHare Tpu nyTa Hefle/bHO TOKOM MeT Hefjerba (TanacHa
ZyXuHa nacepa: 780 nm; rycTuHa cHare (UHTeH3uTeT): 70 mW/
cm?; npepaTa eHepruja no Tauku: 4,2 J; ykynHa npepata eHep-
rvja no TpetmaHy: 16,8 J; ryctriHa eHepruje (go3sa): 4,2 J/cm?;
[l03a No TpeTmaHy: 16,8 J/cm?; kymynaTtueHa go3a: 252 J/cm?).
Opyry rpyny YiHWO je 28 ncnutaHuKa Kof Kojux je cnposepe-
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Ha Tepanuja HeCcTepPoOUAHUM aHTUMHbNAMATOPHMM NeKoBUMa
(nbynpodeH) Tokom ABe Hepesbe (MpBa Tpy AaHa 3 X 400 mg,
npeocTtanux AaHa 2 x 400 mg). EBanyauuja uHTeH3uUTETa 6Gona
BpLUeHa je momohy BM3yenHO-aHaNnorHe cKase rnpe royeTka
Tepanuje, TOKOM Tepanuje 1acepom Mane cHare, HeMocpeaHo
Mo 3aBpLUETKY Tepanuje, ABe HeAerbe Mo 3aBpLUIETKY Tepanuje
1 TpY MeceLia Mo 3aBpLLETKY Tepanuje.

Pesyntatu CTaTUCTUYKI 3HAUYajHO CMatberbe MHTEH3WTeTa 6ona
MOCTUFHYTO je y 0be rpyne ncnuTaHmKa 1 ocTano je ctabunHo
ToKoM npaheta o Tpy mecela (p < 0,01). Pasnuke y NHTEH3U-
TeTy 60ona n3mehy nocmMaTpaHux rpyna Hucy bune cTaTucTny-
K1 3HaYajHe HK y jedHOM Of nepuopa esanyauuje (p = 0,375,
p=0,665,p=0,52).

3aksbyyak [poToKON Teparnuje NacepoM Masie CHare NpUMerbeH
Y OBOM VCTPaxBatby 610 je epuKacaH y cMarbetby MHTEH3MTETa
60na Kof 6bonecHuKa ca TeMrnopomMaHan6ynapHUM AncdyHK-
Lujama.

KmbyuHe peun: modaLmjantm 60n; ynpasrbatbe 6010M; aHT-
VNHGNAaMaTOPHN NIEKOBY; BU3YeNIHO-aHanorHa ckana
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SUMMARY

Introduction/Objective Estimating the prevalence of non-communicable diseases (NCD), multimorbidi-
ties, and their association with self-rated health as well as satisfaction with healthcare.

Methods This cross-sectional study was conducted among ethnic Serb communities at Kosovo and
Metohija during 2015-2016. Data of socio-demographic and lifestyle characteristics, self-rated health
status and satisfaction with healthcare was obtained through a survey which included 1067 adults, 535
of whom reported presence of NCD. Multinomial regression was performed to analysis factors associated
with self-rated health and self-rated satisfaction with the healthcare.

Results Presence of one NCD was reported by 50.1% respondents, whereas 23.1% of the respondents
reported multimorbidity. While self-reported NCD presence was negatively associated with self-rated
health (p = 0.001-0.016), no association between NCDs and satisfaction with healthcare was observed
(p =0.178-0.974). Being single (p = 0.011-0.017), lower educational level (p = 0.031-0.047), regular
breakfast (p = 0.032), frequent vegetable intake (p = 0.009-0.029), no alcohol use (p = 0.010), shorter
waiting time (p = 0.001-0.004) and sufficient finance for dental care (p = 0.021) were factors statistically
significantly correlated with greater satisfaction with the healthcare.

Conclusion Presence of NCD was negatively associated with self-rated health status, while shorter wait-
ing time and adequate finances were associated with higher level of satisfaction with the healthcare. The
results of our study could be of the importance for policy makers in creating the more effective healthcare
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INTRODUCTION

In the last two decades, global burden of dis-
ease expressed as disability-adjusted life year
has increased mainly due to non-communica-
ble diseases (NCD) [1, 2]. Population ageing
and unhealthy lifestyles are considered to be the
main factors contributing to the NCD devel-
opment [3]. In the primary healthcare setting,
especially in high-income countries, presence
of two or more chronic diseases (multimorbid-
ity) is increasingly accepted as the norm rather
than exception [4]. Presentation of NCD and
multimorbidity is related with shorter life ex-
pectancy, compromised mental health, frequent
hospitalization and overall deterioration in life
quality, which places a significant burden on
the healthcare system [5].

Reliable data on the NCD and multimorbid-
ity frequency are necessary for optimal health-
care provision and resource management [6].
Owing to their nature, NCDs are often consid-
ered a significant predictor of self-rated health
and satisfaction with health care [7, 8]. On the
other hand, self-rated health status and satisfac-
tion with health care are important indicators

of the healthcare system quality and can guide
healthcare policy [9].

Studies have shown that residing in post-
conflict areas increases the NCD risk, leads to
worsening of existing NCDs and consequently
to an increase in disability and death [10, 11,
12]. Post-conflict countries usually go through
a protracted transition process, which typically
includes rapid urbanization, due to which so-
cial systems tend to deteriorate [10, 13]. In such
a situation, long-term stress exposure leads to
mental health problems, unhealthy habits im-
pair physical health and all of that represent
ideal conditions for increase in NCD preva-
lence in the future [10, 13]. Thus, the aims
of our study were to assess the prevalence of
NCDs and multimorbidities among the popula-
tion residing on the Autonomous Province of
Kosovo and Metohija (KM) and to determine
their association with self-rated health and sat-
isfaction with healthcare.
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METHODS
Study setting

This cross-sectional study focused on ethnic Serbian com-
munities residing in KM. Data collection was conducted
from October 2015 to January 2016. Approval for this
study was obtained from the Ethics Committee of the Fac-
ulty of Medicine of the University of Pristina temporarily
settled in Kosovska Mitrovica (approval no. 67-11, issued
on May 27, 2014).

Following the ethnic conflict in 1999, the Serbian KM
province was segregated into a smaller predominantly Ser-
bian territory north of the river Ibar (composed of four
municipalities) and a much larger Albanian territory to the
south. Ethnic Serbian population also resides in six isolated
municipalities in the predominantly Albanian southern part
of KM, which are (with certain restrictions) still subject to
the Republic of Serbia (RS) governance [14]. Owing to these
political conditions, many social systems and infrastructure
services are compromised, including healthcare provision
[15]. Given the limited presence of RS institutions on the
KM, local population has not been included in population
surveys conducted in the RS in the last 20 years [16, 17].

Study participants

Respondents of interest for this study were adults (aged
18 and over) residents of four KM municipalities, two of
which (Kosovska Mitrovica and Zubin Potok) are located
north of the river Ibar, while the remaining two (Grac¢anica
and Strpce) are in the southern part of KM.

Households were randomly selected for inclusion in
the survey through stratification and two-phase sampling.
Four of the ten municipalities with predominantly eth-
nic Serb population were designated as primary strata,
whereby local communities served as sampling units in
the first phase of the two-phase sampling process. From
each stratum, 50% of the local communities were selected,
by choosing all odd-numbered local communities from the
randomly generated list. In the second phase, households
served as sampling units, whereby the units of analysis
were identified as study participants from the households.

Out of a total of 400 households, 365 agreed to partici-
pate in the study with response household rate of 91.25%.
In the end, 1067 adults were interviewed.

Data collection instrument

Data required to meet the study objectives were collected
via a purposefully-developed questionnaire designed in
accordance with the European Health Interview Survey,
Methodological Manual [18].

Socio-demographic variables included sex, age, residen-
tial status (North/South KM), educational level (< 8 years;
8-12; > 12 years), employment status (unemployed/em-
ployed) and marital status (married/single). Lifestyle vari-
ables included daily habits, such as regular breakfast con-
sumption (daily/occasionally), fruit and vegetable intake
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(rarely or never/weekly/daily), substance abuse (yes/no),
smoking (yes/no), alcohol consumption (yes/no), exces-
sive drinking, i.e., consumption of more than six alcoholic
beverages on a single occasion (never or rarely/monthly/
weekly/daily). Physical activity (active/inactive) was de-
fined as continuous moderate physical activity of at least
10-minute per day that results in increased respiration or
elevated heart rate [18, 19].

Presence of 17 predefined NCDs in the preceding 12
months was self-reported by the participants. Based on
the number of reported NCDs, the sample was segregated
into three groups: no NCDs/one NCD/multimorbidity.

The Likert scale was used to estimate the self-rated
health (good/very good/moderate/poor/very poor) and
self-rated satisfaction (very satisfied/satisfied/neutral/un-
satisfied/very unsatisfied). Further, respondents’ self-rated
health status was stratified into three categories for the
purpose of the study analyses: good or very good/mod-
erate/poor or very poor. Similarly, self-rated satisfaction
with the healthcare was grouped under: very satisfied or
satisfied/neutral/unsatistied or very unsatisfied.

Unmet health care needs are defined as the difference
between the health services that are considered necessary
to deal appropriately with health problems and services
that are actually received [20]. Unmet healthcare needs
were classified in accordance with the factors that contrib-
ute to not receiving adequate health services (long waiting
time, distance to the healthcare facility or transport issues,
and inadequate finances for healthcare, dental care, men-
tal care and medical prescription). Unmet health needs
were assessed through closed-ended questions in which
respondents have chosen between the offered alternatives
(I did not need it/No/Yes).

Statistical analyses

Statistical analyses were conducted using SPSS statistical
package for MS Windows ver. 17 (SPSS Inc., Chicago, IL,
USA) [21], where p < 0.05 was considered as statistically
significant. Descriptive sample statistics included measures
of central tendency (mean), variance (standard deviation)
and relative values (percentages). Differences between
studied parameters were assessed via the Kruskal-Wallis
test (KW x2).

Multinomial regression analysis was performed when
analyzing factors associated with self-rated health and self-
rated satisfaction with the healthcare, which were treated
as dependent variables. When examining self-rated health
status and healthcare system quality, “poor or very poor”
and “unsatisfied or very unsatisfied,” respectively, served
as referent categories.

RESULTS

The study sample comprised of 1067 respondents aged
42.6 + 16 years and 51.3% of them were female. In Table
1 are summarized participants’ socio-demographic char-
acteristics.
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Hypertension (24.6%) was the most preva-

Table 1. Socio-demographics and lifestyle characteristics

Milosevic J. et al.

lent NCD in the study sample. The prevalence Number of non-communicable diseases
of other NCDs were: hyperlipidemia (10.3%), g None One | Multimorbidity | Total ;
allergies (9.9%), lower spine deformities variables e (288) 5 o7 |P value
(8.1%), renal problems (5.9%), upper spine cond n (%) n (%) n (%) n (%)
i, o . o } ender
deformities (5.6%), diabetes (5.2%), depres- |00 266(51.2) | 153(20.4) | 101(19.4) | 520(487) | 0.013
sion (5%), angina pectoris (4.1%), arthrosis | Female 266 (48.6) | 135(24.7) | 146(26.7) | 547 (51.3)
(3.7%), urinary incontinence (3.1%), chronic | Age 348(12.3) | 46.8(158)| 52.7(154) | 42.6(16) | 0.001
bronchitis (2.4%), asthma (1.9%), myocar- Place of residence
dial infarction (1.4%), cancer (1.3%), stroke Northern Kosovo | 235 (48.5) | 149 (30.7) 101(20.8) | 485(45.5) | 0.031
(1%) and cirrhosis (0.5%). Moreover, relative Southern Kosovo 296 (51) | 139(23.9) 146 (25.1) 581 (54.5)
.. o > Relationship status
to men, a statistically significantly higher per- Single 209(19.6) | 70 (6.6) 59 (5.5) 338(317) | 0.001
centage of women reported suffering from | In arelationship 323(30.3) | 218(204) | 188(17.6) | 729(68.3)
chronic bronchitis (p = 0.024), arthrosis | Education
(p =0.001), skeletal deformities (p = 0.001) < 8 years 7(9.1) | 20(26.0) 50 (64.9) 77(7.2)
dd . ( -0 002) (D t t sh ) 8-12 years 310(51) | 178(29.3) 120 (19.7) 608 (57) | 0.001
and depression (p = U. ata not shown). > 12 years 215 (56.3) | 90 (23.6) 77 (20.1) 382 (35.8)
One-half of our participants (50.1%) re- Employment
ported that they have one NCD, whereas Unemployed 226 (44.8) | 138(27.4) | 140(27.8) | 504(47.2) | 0.001
multimorbidity was declared by 23.1% of Employed 306 (54.4) | 150 (26.6) 107 (19) 563 (52.8)
P ; _ Having breakfast
t}.le .part1c1pants (Table 1)' Greater multimor Irregular 93(48.9) | 50(26.3) 47 (24.8) 190 (17.8) | 0.848
bidity frequency was observed among older | regular 439(50.1) | 238 (27.1) | 200(22.8) | 877(82.2)
individuals, women, residents of south mu- Fruit intake
nicipalities, less educated and unemployed | Rare or never 86(45.5) | 53(28) 50(26.5) | 189(17.7)
. : . Weekl 274 (51) | 151(28.1) 112 (20.9) 537 (50.3) | 0.562
respondents, and those in a relationship. oKl
Dail 172 (50.4) | 84 (24.6) 85 (25) 341(32)
Individuals with multimorbidity more often Y -
. . Vegetable intake
declared that they did not practice regular | Rare or never 62 (44.6) | 36(25.9) 41 (29.5) 139 (13)
physical activity, and were more frequenﬂy We_ekly 293 (50.9) | 161 (28) 122 (21.1) 576 (54) | 0.757
to be smokers, but did not consume drugs or Daily 177(503) | 91(25.9) 84(239) 352(33)
alcohol (Table 1) Physical activity
o No 247 (41.3) | 166 (27.8) 185 (30.9) 598 (56) | 0.001
Table 2 described self-rated health status | yes 285 (60.8) | 122 (26) 62(13.2) 469 (44)
and satisfaction with healthcare. The ma- Drug use
jority (71.2%) of the respondents rated their | No 527(49.9) | 286(27.1) | 243(23) | 1056(99) | 0.549
health as good or very good. As expected, ;(es o >455) | 2(182) 4(36.3) na
. . L7 moking
those with multimorbidity were more fre- |\, 301(537) | 143(255) | 117(208) | 561(52.6) | 0.029
quent to perceive their health as moderate, | Yes 231(45.6) | 145(28.7) | 130(25.7) | 506 (47.4)
poor, or very poor. On the other hand, those | Alcohol use
that did not report any NCDs were least sat- | No 243(426) | 158(27.7) | 170(29.7) | 571(53.5)| 0.001
isfied with the healthcare (p -0 029) Yes 289 (58.3) | 130(26.2) 77 (15.5) 496 (46.5)
DS Alcohol
Unmet healthcare needs due to long wait- (bic:g: dl:isneking)
ing time, distance to health facility or inad- | Never or rare 318(45.6) | 188(27) 191(27.4) | 697 (65.3) | 0.001
equate finances for healthcare, dental care, yvgglirly 1329 ((5672‘)6) ?3 g?g; ‘:’g 8223 2% géj)
mental care and medical prescription were Daily Y 3(30) 3(30) 4(40) 10(1)

more frequently reported by participants
with multimorbidities (p = 0.001) (Table 2).

Table 3 shows factors associated with self-
reported health status. Based on the multinomial regres-
sion analysis findings (x* = 536.093; p = 0.001), absence or
smaller number of NCDs, younger age, being employed,
and alcohol consumption emerged as the factors most
closely associated with positive self-rating health.

Multinomial regression analysis was also performed
to assess the association between presence of NCDs and
satisfaction with healthcare. Both models developed for
this purpose were statistically significant in explaining this
relationship (“General socio-demographic” x> = 108.080, p
=0.001; “Healthcare unavailability” x* = 92.383; p = 0.001).
Multinomial regression results failed to reveal any con-
nection between NCD presence and satisfaction with the
healthcare.

‘ DOI: https://doi.org/10.2298/SARH191026086M

Statistics: KW x?, mean and SD

Being single, lower educational level, healthier lifestyle
(regular breakfast, frequent vegetable intake and no alcohol
use), shorter waiting time, and sufficient financial means
for meeting the dental care needs were factors associated
with higher level of satisfaction with the healthcare. Table
4 describes factors associated with healthcare satisfaction
among respondents.

DISCUSSION
This study found that more than half of the survey respon-
dents in post-conflict area suffered from at least one NCD.

While presence of NCDs was negatively associated with

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):16-23
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Table 2. Self-rated health status and satisfaction with healthcare compared to the number of non-communicable diseases

Number of non-communicable diseases

Variables None (532) One (288) Multimorbidity (247) Total (1067) p-value
n (%) n (%) n (%) n (%)

Self-rated health status

Poor, very poor 3(5.5) 10(18.2) 42 (76.3) 55(5.2)

Moderate 36 (14.3) 93 (36.9) 123 (48.8) 252 (23.6) 0.001

Good, very good 493 (64.9) 185 (24.3) 82(10.8) 760 (71.2)

Satisfaction with healthcare

Unsatisfied, very unsatisfied 55 (46.6) 31(26.3) 32(27.1) 118(11.1)

Neutral 152 (45.8) 90 (27.1) 90 (27.1) 332(31.1) 0.029

Satisfied, very satisfied 325(52.7) 167 (27.1) 125 (20.2) 617 (57.8)

Long waiting time

| did not need it 336 (58.7) 144 (25.2) 92 (16.1) 572 (53.6)

No 172 (42) 116 (28.4) 121 (29.6) 409 (38.3) 0.001

Yes 24 (27.9) 28 (32.5) 34 (39.6) 86 (8.1)

Availability due to transportation

| did not need it 343 (57.3) 156 (26.1) 99 (16.6) 598 (56)

No 178 (42) 123 (29.1) 135(31.9) 436 (40.9) 0.001

Yes 11(33.3) 9(27.3) 13 (39.4) 33(3.1)

Lack of finance for healthcare

I did not need it 338(58.6) 139 (24.1) 100 (17.3) 577 (54.1)

No 179 (42.3) 129 (30.5) 115 (27.2) 423 (39.6) 0.001

Yes 15(22.4) 20 (29.9) 32 (47.7) 67 (6.3)

Lack of finance for dental care

I did not need it 324 (57.3) 139 (24.6) 102 (18.1) 565 (53)

No 188 (42.3) 134 (30.2) 122 (27.5) 444 (41.6) 0.001

Yes 20 (34.5) 15(25.9) 23(39.6) 58 (5.4)

Lack of finance for medication

prescription

| did not need it 334 (58.1) 141 (24.5) 100 (17.4) 575 (53.9)

No 190 (41.9) 134 (29.6) 129 (28.5) 453 (42.5) 0.001

Yes 8(20.5) 13 (33.3) 18 (46.2) 39(3.6)

Lack of finance for mental care

| did not need it 50 (56.4) 150 (24.2) 121 (19.4) 621 (58.2)

No 182 (41.7) 136 (31.1) 119 (27.2) 437 (41) 0.001

Yes 0(0) 2(22.2) 7(77.8) 9(0.8)

Statistics: KW x?, mean and SD

Table 3. Multinomial regression model describing factors associated with self-reported health status

Self-rated health status Self-rated health status

Variables (Moderate vs. Poor, very poor) (Good, very good vs. Poor, very poor)

p-value OR (95% Cl of OR) p-value OR (95% Cl of OR)
Number of chronic diseases
None 0.195 2.35 (0.64-8.56) 0.001 23.33 (6.53-83.35)
One 0.016 2.68 (1.20-5.98) 0.001 7.38(3.19-17.06)
Multimorbidity 1 1
Gender
Male 0.184 0.60 (0.29-1.26) 0.991 0.99 (0.46-2.13)
Female 1 1
Age 0.272 0.99 (0.96-1.01) 0.001 0.93 (0.90-0.95)
Place of residence
Northern Kosovo 0.851 1.07 (0.54-2.11) 0.242 0.65 (0.32-1.33)
Southern Kosovo 1 1
Relationship status
Single 0.293 0.67 (0.32-1.41) 0.325 0.67 (0.30-1.49)
In a relationship 1 1
Education
< 8years 0.339 0.59 (0.20-1.73) 0.082 0.34(0.10-1.15)
8-12 years 0.892 1.06 (0.44-2.58) 0.462 0.72 (0.29-1.75)
> 12 years 1 1
Employment
Unemployed 0.128 0.53 (0.24-1.20) 0.032 0.40 (0.18-0.93)
Employed 1 1
Having breakfast
Irregular 0.101 2.43(0.84-7.02) 0.341 1.71(0.57-5.13)
Regular 1 1
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Table 3. Continued

Fruit intake

Rare or never 0.631 1.31(0.44-3.89) 0.324 0.56 (0.18-1.78)
Weekly 0.733 1.16 (0.50-2.69) 0.908 0.39(0.39-2.28)
Daily 1 1

Vegetable intake

Rare or never 0.607 0.73(0.23-2.39) 0.729 0.80(0.23-2.79)
Weekly 0.945 1.03 (0.44-2.40) 0.901 0.95 (0.39-2.27)
Daily 1 1

Physical activity

No 0.495 1.31 (0.60-2.86) 0.909 0.96 (0.43-2.11)
Yes 1 1

Drug use

No 0.474 2.55(0.19-32.93) 0.301 4.27 (0.27-66.83)
Yes 1 1

Smoking

No 0.903 1.04 (0.52-2.09) 0.362 1.40 (0.68-2.89)
Yes 1 1

Alcohol use

No 0.004 0.23 (0.09-0.62) 0.002 0.20 (0.06-0.55)
Yes 1 1

Bold values are statistically significant; 1 - reference category

Table 4. Multinomial regression model describing factors associated with healthcare satisfaction among respondents

. . . Satisfaction with healthcare
Satisfaction with healthcare isfied isfied
i (Neutral vs. Unsatisfied, very unsatisfied) (Satls led, very Bl vE,
Variables . ’ Unsatisfied, very unsatisfied)
p-value OR (95% Cl of OR) p-value ‘ OR (95% Cl of OR)

Model 1. Socio-demographic and and lifestyle characteristics
Number of chronic diseases
None 0.974 0.99 (0.55-1.79) 0.178 1.48 (0.84-2.60)
One 0.778 1.09 (0.59-2) 0.209 1.45(0.81-2.58)
Multimorbidity 1 1
Gender
Male 0.315 0.78 (0.48-1.27) 0.592 1.13(0.72-1.79)
Female 1 1
Age 0.806 0.99 (0.98-1.02) 0.580 1.01 (0.99-1.02)
Place of residence
North of Kosovo 0.498 1.17 (0.75-1.83) 0.206 0.76 (0.49-1.16)
South part of Kosovo 1 1
Relationship status
Single 0.017 2.02 (1.14-3.59) 0.011 2.06 (1.18-3.57)
In relationship 1 1
Education
< 8years 0.164 1.97 (0.76-5.11) 0.496 0.72 (0.28-1.85)
8-12 years 0.031 1.69 (1.05-2.73) 0.047 1.58 (1.01-2.47)
> 12 years 1 1
Employment
Unemployed 0.563 0.87 (0.55-1.39) 0.406 0.83 (0.53-1.29)
Employed 1 1
Having breakfast
Irregular 0.384 0.79 (0.47-1.34) 0.032 0.57 (0.34-0.95)
Regular 1 1
Fruits intake
Rare or never 0.423 1.35(0.65-2.84) 0.212 0.64 (0.32-1.29)
Weekly 0.225 1.426 (0.80-2.53) 0.225 0.72 (0.42-1.23)
Daily 1 1
Vegetable intake
Rare or never 0.009 0.32(0.14-0.75) 0.633 0.82(0.37-1.83)
Weekly 0.013 0.48 (0.27-0.85) 0.029 0.54 (0.31-0.94)
Daily 1 1
Physical activity
No 0.549 1.16 (0.72-1.86) 0.543 0.87 (0.56-1.36)
Yes 1 1
Drug use
No 0.374 2.53(0.33-19.50) 0.931 1.08 (0.19-5.87)
Yes 1 1
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Table 4. Continued

Smoking

No 0.472 0.85(0.54-1.34) 0.520 1.15(0.75-1.77)
Yes 1 1

Alcohol use

No 0.352 1.26 (0.77-2.07) 0.010 1.85(1.16-2.95)
Yes 1 1

Model 2. Unavailability of healthcare

Number of chronic diseases

None 0.368 0.76 (0.45-1.35) 0.720 1.10 (0.65-1.88)
One 0.909 0.97 (0.53-1.78) 0.542 1.20 (0.67-2.16)
Multimorbidity 1 1

Long waiting time

I did not need it 0.001 7.27 (2.15-24.59) 0.004 4,95 (1.65-14.88)
No 0.001 5.39(2.59-11.19 0.001 7.37 (3.68-14.74)
Yes 1 1

Availability due to transportation

I did not need it 0.368 0.52(0.13-2.16) 0.185 2.69 (0.62-11.64)
No 0.660 0.79 (0.27-2.29) 0.320 1.82 (0.56-5.94)
Yes 1 1

Lack of finance for healthcare

| did not need it 0.555 0.68 (0.19-2.45) 0.712 0.79 (0.22-2.79)
No 0.775 0.88(0.35-2.17) 0.940 1.04 (0.42-2.56)
Yes 1 1

Lack of finance for dental care

| did not need it 0.960 1.03(0.31-3.47) 0.021 4.37 (1.25-15.27)
No 0.607 0.79(0.31-1.97) 0.168 1.99 (0.75-5.27)
Yes 1 1

Lack of finance for medication prescription

| did not need it 0.184 0.35 (0.08-1.64) 0.150 0.33(0.07-1.50)
No 0.131 0.34(0.09-1.38) 0.297 0.47 (0.12-1.94)
Yes 1 1

Lack of finance for mental care

| did not need it 0.315 3.14(0.34-29.36) 0.784 1.37(0.15-12.87)
No 0.548 1.94 (0.22-16.88) 0.912 1.13(0.13-9.99)
Yes 1 1

Bold values are statistically significant; 1 - reference category

health self-ratings among our participants, it was unrelated
with participants’ satisfaction with healthcare.

NCD prevalence in the study sample was congruent
with that reported for other Serbian territories [17]. The
survey respondents were most frequent to report hyper-
tension, which coincided with the findings of previous
studies conducted in other countries [22, 23]. Compre-
hensive literature review revealed that armed conflicts tend
to result in greater cardiovascular diseases incidence, as
well as more frequent adoption of risky behaviors [10]. For
example, Spiegel and Salama [24] reported that cardiovas-
cular diseases are more frequent cause of mortality in areas
affected by interethnic conflict, compared to contagious
diseases and conflict-related violence.

In a five-year-long study focusing on the 12 most com-
mon NCDs, it was found that multimorbidity prevalence
varies by the countries, with estimated range 45-70% [25].
The lower multimorbidity prevalence found in this study
relative to the results reported by other authors could be
attributed to the nature of self-reported data, whereas in
most previous studies prevalence was calculated based on
data from official medical records [25]. Likewise, disparities
in the multimorbidity prevalence for different countries
are ascribed to incongruence in the utilized data sources,
differences in target population characteristics and NCD
types included in the analysis [22]. In the present study,
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respondents with multimorbidity more frequently reported
unemployment, lower educational level and sedentary life-
style. On the other hand, they more frequently adopted oth-
er healthy habits. It is possible that severely compromised
health of persons living with multimorbidities precludes
them from preforming everyday physical activities, but fol-
lowing medical advice regarding healthy lifestyle and diet.

A higher percentage of participants in our study rated
their health as very good and good compared to that of the
previous study conducted throughout Serbia [17]. Our re-
sults coincide with those reported by the European Union,
where almost 70% of the surveyed population rated their
health status as good [26]. In our sample, absence or a
smaller number of NCDs, younger age, being employed
and alcohol consumption are correlated with more posi-
tive self-rated health, which is in line with the findings re-
ported in literature [27]. It is interesting to note that the
survey respondents who consumed alcohol tend to rate
their health more favorably. Given the anxiolytic effects of
smoking and alcohol consumption, these habits are more
prevalent among individuals living in post-conflict zones,
as they serve as a coping mechanism [10, 28]. The studies
have found that individuals who consume alcohol regularly
in moderate quantities perceive their health status more
favorably compared to those that abstain from alcohol or
consume it occasionally [29].
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In contrast to the self-rated health, presence of self-
reported NCDs was not associated with satisfaction with
healthcare. Available evidence indicates that satisfaction
with healthcare is determined by the educational level,
income, age, and residence type [30]. Most of the stud-
ies examining patients’ satisfaction with healthcare in the
United States and European countries indicate that shorter
waiting time, better-qualified medical personnel and lower
healthcare cost are associated with more favorable health-
care system ratings [31, 32]. Our findings coincide with
these observations. Available evidence further indicates
that positive interactions with healthcare professionals cor-
relate with greater satisfaction with the healthcare irrespec-
tive of the number and complexity of present diseases [33,
34]. In general, most Serbs residing within KM struggle
to access required medical treatments and attribute these
issues to inadequate healthcare system organization [16].
To sum up, patient satisfaction is derived from a com-
bination of prior experiences with medical services and
perceived efficacy, safety and utility of available medical
transportation [35].

The significance of the present study stems from the
large sample size, thus ensuring its representativeness of
the ethnic Serb population residing in KM. Consequent-
ly, the results reported in our study provide valuable in-
sight into the NCD prevalence and perceived health sta-
tus among individuals living in post-conflict zones, and
their satisfaction with the healthcare, which is inevitably
compromised due to previous conflict. Namely, previous
studies from other countries affected by the conflict have
found a higher burden of NCDs and mental illness among
the population and exacerbations of existing NCDs due to
serious psychological distress, less access to health care,
interruptions in medication supply, lack of financial sta-
bility [11, 12, 23]. However, there are some limitations.
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Cross-sectional design adopted in the present study pre-
cluded us from reaching any conclusions regarding the
causality of the observed relationships. Moreover, given
that analyses were based on self-reported data that to a
degree relied on accurate recall, informer bias could have
affected the obtained results. Finally, our lifestyle measures
were broad. For example, the measure of alcohol intake and
smoking has not been accurately quantified.

CONCLUSION

Based on our findings, it could be concluded that the pres-
ence of NCDs is negatively associated with the self-rated
health, but not with satisfaction with healthcare. Interest-
ingly, being single, lower educational level, regular break-
fast, frequent vegetable intake, no alcohol use, financial
stability, dental care and shorter waiting time that mostly
depends of organization of health service have positive
influence on patients’ satisfaction with healthcare. As pa-
tients’ satisfaction with healthcare is one of the determi-
nants of healthcare system quality, the findings reported
in this work could be utilized when formulating healthcare
policy, in particular when allocating inevitably limited re-
sources, to ensure that they are most optimally utilized to
provide as effective and efficient healthcare as possible.
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MoBe3aHOCT XPOHUYHKUX He3apa3HUX bonectu ca 3a40B0/bCTBOM 340aBCTBEHOM
3alUTUTOM U CaMONPOLLEHOM 34PpaBCTBEHOTr CTakbad — UCKYCTBA U3 I'IOCTKOHd)IWIKTHe

cpeauHe

JoBaHa Munowesuh', Mapuja Munuh', Momunno Mupkosuh', HeHag Munowesuh'?, TatjaHa HoBakoBuh'?,
3ppaBko Butowesuh', CnahaHa Hypuh', MupjaHa CrojaHoBuh-Tacuh'? Jbumbaa Kynuh'
'YHusep3utet y Mpuwtnnm — Kocoscka Mutposuua, MeagnumHckm dakyntet, KocoBcka Mutposuua, Cpbuja;

2KnuHMYKo-601HMYKM LieHTap MpuwTuHa, MpauaHuua, Cpbuja

CAXETAK

Yeoa/Uunm Vicnntrneann cmo yyectanoct XpOHUYHUX He3a-
pa3Hux 6onectn (XHB) n myntumopbugutera, Kao 1 HUXOBY
MOBEe3aHOCT Ca CaMOMpPOLIEHOM 3A4PaBCTBEHOr CTakba U 3af0-
BO/bCTBOM 3[1paBCTBEHOM 3aLLUTUTOM.

MeTope Cryauja npeceka cnpoBefeHa je y CpNcKuM cpeau-
Hama Ha Teputopumju KocoBa n Metoxuje Tokom 2015/2016.
roguHe. YKynHo je aHkeTnpaHo 1067 ogpacnux CTaHOBHUKA
Kopuwwherem ynuTHIKa 0 coumoaeMorpadcknm Kapaktepu-
CTMKaMa, *KMBOTHUM HaBMKaMa, CamonpoLeH 34paBCTBEHOT
CTakba 1 3340BOJbCTBA 3[PaBCTBEHOM 3aLUTUTOM, Of KOjUX je
535 npujaBuno npucycTBo Heke og XHB. MyntuHomunjanHa
perpecuja cnpoBefeHa je 3a aHanu3y dakTopa NoBe3aHuXx ca
3a/10BO/bCTBOM 3[]PaBCTBEHOM 3aLUTATOM U CAMOMPOLIEHOM
3[PaBCTBEHOT CTakba.

Pesyntatm lNpucyctso XHB je npujaBmbeHo of ctpaHe 50,1%
NCNWTaHWUKa, AOK je MPUCYCTBO MynTUMopbuagmnteTa npuja-
Buno 23,1% ncnutaHuka. Mpucycteo XHB je nokasano Hera-
TUBHY NOBE3aHOCT Ca CaMOMNPOLIEHOM 3APaBCTBEHOr CTatba
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(p=0,001-0,016), gok noBe3aHocT XHB ca 3ag0BO/BLCTBOM
3[paBCTBEHOM 3aLUTUTOM HUje youeHa (p = 0,178-0,974). butn
6e3 emoTrBHOr NapTHepa (p = 0,011-0,017), HUxe obpa3oBarbe

(p=

0,031-0,047), pegoBaH gopyyak (p = 0,032), peOBHO KOH-

3ymupatse noepha (p = 0,009-0,029), Hekopuwhere ankoxona

(p=

0,010), Kpahe Bpeme yekara (p = 0,001-0,004) 1 noceno-

Batbe JOBO/bHO GMHAHCWja 338 OCTBapUBatbe CTOMATONOLLKe
3apaBcTBeHe 3awTuTe (p = 0,021) nokasanu cy noBe3aHoCT ca
Beh1M 33J0BO/bCTBOM 3 PaBCTBEHOM 3aLUTUTOM.

3aksbyuyak [pmcyctBo XHb je nokasano HeratMBHY NoBe3aHOCT
Ca camonpoLeHOM 3[PaBCTBEHOT CTakba, 0K Cy Kpahe Bpeme
yeKarba 1 pUHaHcmje 6unm noBesaHn ca Behm 3a40BOLCTBOM
3[paBCTBEHOM 3aLUTUTOM. Pe3ynTaTi Haller ucTpaxmBara Mory
61TN of 3HaYaja KpeaTopuMa 3APaBCTBEHE MOAUTUKE MPUN-
KOM JOHOLLEHa ofJTyKa Y NpaBLly CTBapatba WTo edrikacHuje
3[paBCTBEHE CITyKbe.

KrbyuHe peum: XpoH/YHe 6ONECTY; 30PaBCTBEHO CTakbe; Ofpa-
C/10 CTaHOBHWLUTBO
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SUMMARY

Introduction/Objective Hypothyroidism is a hypometabolic syndrome with insufficient production or
inadequate action of thyroid hormones. It is characterized by hypercholesterolemia, elevated LDL-C. The
most common echocardiographic changes are in left ventricular (LV) diastolic function.

The aim of this study was to investigate the effects of achieving adequate thyroid hormone replacement
therapy in hypothyroid patients on improving systolic and diastolic cardiac function and correcting
serum lipid profile.

Methods Prospective study was conducted on 42 patients with newly diagnosed hypothyroidism, both
sexes, aged 18-60 years, without comorbidity. The determined blood tests before, six, 12, and 24 weeks
after starting the therapy with L-thyroxine were: FT4, TSH, total cholesterol, HDL-C, LDL-C and triglycer-
ides. The effects of thyroid hormone replacement therapy on systolic and diastolic cardiac function were
assessed by echocardiography.

Results It was concluded that 25 (59.5%) patients had subclinical and 17 (40.5%) overt hypothyroidism.
The LV end-systolic diameter decreased statistically highly significant (p < 0.01) after 12 weeks and end-
diastolic diameter of the right ventricle after six months of therapy. There was no significant decrease in
LV end-diastolic diameter after six months of thyroid hormone replacement therapy. Mitral annular plane
systolic excursion (MAPSE), left ventricular ejection fraction (LVEF), and tricuspid annular plane systolic
excursion (TAPSE) values increased significantly (p < 0.01) after six weeks of therapy. Total cholesterol
and LDL-C significantly decreased, HDL-C increased (p < 0.01) and there was no change in triglyceride
concentrations after 24 weeks of therapy.

Conclusions Thyroid replacement therapy in hypothyroid subjects statistically significantly improves
echocardiographic parameters of diastolic and systolic left and right ventricular function, reduces total
serum cholesterol and LDL-C, and increases HDL-C.

Keywords: hypothyroidism; L-thyroxine; diastolic cardiac function; systolic cardiac function; lipid profile
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INTRODUCTION

Thyroid hormone deficiency leads to changes
in cardiovascular hemodynamics, phenotype
and contractility, and accelerated atheroscle-
rosis. Overt hypothyroidism exerts effects on
systolic and diastolic cardiac function and car-
diac anatomy [1, 2].

Hypothyroidism increases the risk of de-
veloping atherosclerotic cardiovascular dis-
ease by increasing circulating LDL cholesterol
(LDL-C) levels, inducing the development of
diastolic hypertension, increasing blood co-
agulability, as well as having direct effects on
vascular smooth muscle. Overt hypothyroid-
ism is characterized by hypercholesterolemia,
significantly elevated LDL-C and apolipopro-
tein B [3].

In subclinical hypothyroidism, diastolic
cardiac function is most commonly impaired,
which is already manifested in patients with
mild thyroid dysfunction with TSH between
5 and 10 mU/L [4]. Subclinical hypothyroid-
ism is associated with a small increase in
LDL cholesterol (LDL-C), a decrease in HDL
cholesterol (HDL-C), increasing the risk of

developing atherosclerosis and coronary ar-
tery disease [5].

The most common echocardiographic
changes in hypothyroidism are characterized
by changes in left ventricular (LV) diastolic
function parameters resulting from impaired
myocardial relaxation presented by prolonged
isovolumic relaxation time (IVRT) and a sig-
nificantly reduced early and late diastolic flow
rate (E/A) of transmitral flow. Echocardio-
graphic diastolic dysfunction is defined by the
existence of at least one of the following param-
eters: E/A < 1.0, IVRT > 100 m/s, or decelerat-
ing time > 220 m/s [6].

The interaction between the right and left
ventricles is one of the most important causes
of impaired right ventricular function that re-
sults from an increase in LV filling pressure
and the consequent increase in pulmonary
flow and pressure in the right ventricle. It has
been shown that impaired right ventricular me-
chanics are completely repaired after adequate
thyroid hormone replacement therapy [7].

The aim of this study was to examine the ef-
fects of achieving adequate thyroid hormone
replacement therapy in hypothyroid patients on:
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1) improving systolic and diastolic cardiac function;

2) correction of serum lipid profile;

3) the effect of time needed to reach the euthyroid state
on the repair of the examined parameters of cardiac
function and lipid status.

METHODS

A prospective study was conducted on 42 patients over a
24-week follow-up period. The study was performed from
September 2017 until March 2019 at the Zlatibor Special
Hospital for Thyroid gland and Metabolic Diseases. The
study was approved by the Ethics Committee and all study
participants were informed of the study methodology and
gave their consent to participate in the study.

The study included patients with newly diagnosed hy-
pothyroidism whose TSH was greater than 10 mU/L, both
sexes, aged 18-60 years, without comorbidity. Echocardio-
graphic examinations were determined by transthoracic
echocardiography on a Vivid 3 apparatus (GE Healthcare,
Solingen, Germany). The systolic function was determined
by the following echocardiographic parameters: LV ejec-
tion fraction (LVEF), mitral annular plane systolic excursion
(MAPSE) and tricuspid annular plane systolic excursion
(TAPSE). Diastolic function was determined by the follow-
ing echocardiographic parameters: E wave (m/s), A wave
(m/s), E/A ratio, IVRT of the left ventricle (ms). The left
and right ventricular systolic function parameters were mea-
sured using the M-mode in the parasternal long-axis view
and the apical 4-chamber view. The LVEE, expressed in %,
was determined by a Teicholtz formula calculation. Trans-
mitral flow rates were measured using a pulsed Doppler
in the apical four chamber view. Using a continuous Dop-
pler in the apical five-chamber view, IVRT was determined.
Echocardiographic parameters were assessed before and
after received L-thyroxine therapy at weeks six, 12, and 24.

The following laboratory parameters were determined
from the blood: total cholesterol (TC), cholesterol fractions
HDL and LDL, and triglycerides. Thyroid function was
assessed by measuring free-thyroxine (FT4) and thyrotro-
pin (TSH) levels. After determining basal FT'4 and TSH
levels, patients with TSH greater than 10 mU/L included
in the study were administered L-thyroxine with a gradual
increase in dose until euthyroid condition was achieved.
Lipid status and thyroid function were assessed before and
after received L-thyroxine therapy at weeks six, 12, and 24.

Descriptive and analytical statistical methods were used
in this study. Descriptive methods used absolute and relative
numbers, measures of central tendency (arithmetic means,
median) and dispersion measures (standard deviation).

Table 1. Thyroid hormone values in the function of time (n = 42)

Analytical statistical methods used difference tests, paramet-
ric and non-parametric tests. The selected level of signifi-
cance, that is, the probability of an error of the first type is
0.05. All data were processed in IBM SPSS Statistics, Version
20.0. (IBM Corp., Armonk, NY, USA) software package.

RESULTS

Of the 42 respondents included in the study, 9 (21.4%)
were male and 33 (78.6%) were female. The mean age of
studied patients was 40.1 + 9.1 years. The youngest patient
was 19 years old and the oldest was 59 years old. The mean
BMI values were 24.67 + 2.81 kg/m>

Of the 42 subjects enrolled, 25 (59.5%) had a subclinical
form of hypothyroidism and 17 (40.5%) had an overt form
of hypothyroidism.

FT4 before starting the therapy was 10.82 + 3.19 pmol/L,
in the repeated measurements after six, 12 and 12 weeks
were in the reference range (10.2-24.5 pmol/L) for all sub-
jects (Table 1) and after 24 weeks were 16.23 + 3.77 pmol/L
indicating a statistically highly significant difference
(p < 0.01). Out of the 42 enrolled subjects, 34 achieved
TSH in reference range (0.3-4.2 mU/L) after 24 weeks of
therapy while 8 did not. Out of the eight subjects with
inadequate TSH values (greater than 4.2 mU/L), five pa-
tients had slightly elevated TSH values above the reference
range (up to 6 mU/L) and only one subject had a TSH
value greater than 10 mU/L. There was a statistically sig-
nificant difference in the TSH value after six and 12 weeks
(p < 0.05) and a highly statistically significant difference
in the TSH value after 24 weeks of thyroid replacement
therapy (p < 0.01) compared to the initial TSH values.

Results of the systolic cardiac function parameters

The results of LV systolic function are presented in Table 2.
There was no statistically significant decrease in LV end-
diastolic diameter (LVEDD) after 24 weeks of therapy
(p > 0.05), whereas end-systolic LV diameter (LVESD)
decreased statistically highly significant (p < 0.01) from
the 12th week of L-thyroxine therapy.

MAPSE and LVEF were statistically significant
(p < 0.01) improved after six, 12 and 24 weeks of therapy,
significant improvement in LV function after beginning
of thyroid hormone therapy (Table 2).

Results of the diastolic cardiac function parameters

Hypothyroid subjects had a statistically highly signifi-
cant (p < 0.01) increase in E wave velocity and increase

Parameter Before therapy (1) Six weeks later () 12 weeks later (Il1) 24 weeks later (IV)

FT4 (pmol/L) 10.82+3.19 1534+274 15.85 £ 3.81 16.23£3.77
min-max min-max min-max min-max

TSH (mU/L) 10.2-100 0.62-39.4 0.05-53.7 0.29-18.5

FT4 - free-thyroxine; TSH - thyrotropin
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Table 2. Left ventricular size and systolic function parameters

Penic A. and Obrenovi¢-Kir¢anski B.

Parameter Before therapy (1) Six weeks later (I1) 12 weeks later (lll) 24 weeks later (IV)
LVEDD (mm) 49.07 £ 3.70 49.02+3.83 48.64 + 3.45 48.48 + 3.58
LVESD (mm) 31.02+2.99 30.45+3.39 29.21+3.35 27.67 £2.82
MAPSE (mm) 14.52+1.42 15.21+1.37 16.24 +1.62 16.81 +1.67
LVEF (%) 65.19 £ 3.57 66.52+3.74 69.09 +3.77 7245+ 355

LVEDD - left ventricular end-diastolic diameter; LVESD - left ventricular end-systolic diameter; MAPSE - mitral annular plane systolic excursion;

LVEF - left ventricular ejection fraction

Table 3. Left ventricular diastolic function parameters

Before Six weeks 12 weeks 24 weeks
Parameter
therapy later later later
E (m/s) 0.71+0.14 | 0.74+0.12 | 0.77+0.11 | 0.80+0.11
A (m/s) 0.76+0.12 | 0.72+0.12 0.66 + 0.1 0.61+0.11
E/A 0.94+0.13 1.04 £0.14 1.19+£0.17 1.32+0.19
IVRT (ms) 102.59+843 | 9454 +8.76 | 87.59+8.14 80+7.29

E wave - early diastolic velocity of transmitral flow; A wave - late diastolic velocity

of transmitral flow; E/A - a ratio of early and late diastolic velocity of transmitral
flow; IVRT - isovolumic relaxation time of the left ventricle

Table 4. Parameters of right ventricular size and systolic function

Parameter Before Six weeks 12 weeks 24 weeks
therapy (1) later (I1) later (1) later (1V)

RV (mm) 2479 +£1.93 | 24.69+2.02 | 2436+2.18 | 24.24+2.13

TAPSE (mm) | 19.88+1.63 | 20.88+1.74 | 21.78+ 1.6 | 22.52+1.61

RV - right ventricular end-diastolic diameter;
TAPSE - tricuspid annular plane systolic excursion

Table 5. Blood lipid values as a function of measurement time

Parameter Before Six weeks 12 weeks 24 weeks
therapy (1) later (1) later (1I1) later (IV)
TC (mmol/L) 6.00+1.27 | 532+0.84 | 549+ 1.05 | 5.23+0.87
HDL-C (mmol/L) | 1.26+0.20 | 1.36 £0.29 | 1.37+£0.29 | 1.40+0.26
LDL-C (mmol/L) | 3.94+£0.97 | 3.31+£0.74 | 3.45+0.88 | 3.25+0.78
min-max min-max min-max min-max
TG (mmol/L)
0.50-5.94 | 0.54-4.69 | 0.40-5.25 | 0.39-3.00

TC - plasma total cholesterol; HDL-C - high-density lipoprotein-associated choles-

terol; LDL-C - low-density lipoprotein-associated cholesterol; TG - triglycerides

in transmitral flow ratio (E/A), whereas the decrease in A
wave velocity was a statistically highly significant (p < 0.01)
after six, 12 and 24 weeks of therapy (Table 3). There was a
trend of increasing the rate of E/A in successive measure-
ments during L-thyroxine therapy.

The isovolumic LV relaxation time (IVRT) was highly
statistically significant (p < 0.01) decreased after six and 24
weeks of therapy, whereas the difference was not statistically
significant (p > 0.05) in successive measurements of [IVRT
between six and 12 weeks, as well as between 12 and 24
weeks of therapy (Table 3). There was a constant decrease in
IVRT during successive measurements after the beginning
of L- thyroxine therapy.

Results of the right cardiac function parameters

There was a highly statistically significant increase
(p <0.01) in TAPSE values six, 12 and 24 weeks after ini-
tiation of L-thyroxine therapy. No statistically significant
difference was found in successive measurements of right
ventricular (RV) end-diastolic diameter after six and 12
weeks of therapy, as well as successive measurements

‘ DOI: https://doi.org/10.2298/SARH200828107D

between the 12th and the 24th week (p > 0.05), and
the difference was highly statistically significant (p <
0.01) at the end of the 24th week of therapy relative
to baseline right ventricular diameter values - prior to
initiation of therapy (Table 4).

Serum lipid profile test results

Triglyceride values were in the range of 0.50-5.94

mmol/L before therapy and in the range of 0.39-3.00

mmol/L after 24 weeks of therapy (Table 5). There was
no statistically significant difference (p > 0.05) in se-

rum triglyceride values after six, 12, and 24 weeks L-

thyroxine therapy.

Total cholesterol values were in the range of 4.73-

7.27 mmol/L, HDL-C in the range of 1.06-1.46 mmol/L

and LDL-C in the range of 2.97-4.91 mmol/L before

therapy and in the range of 4.36-6.10 mmol/L for
total cholesterol, 1.14-1.66 mmol/L for HDL-C and
2,47-4.03 mmol/L for LDL-C after 24 weeks of thera-
py. Serum concentrations of total cholesterol (TC) and

LDL-C were statistically highly significant decreased (p

< 0.01), whereas serum values of HDL-C were highly

statistically significant (p < 0.01) increased after six
and 24 weeks of therapy. There was no statistically sig-
nificant difference (p > 0.05) in the measured serum

concentrations of total cholesterol, HDL-C and LDL-C

between sixth and 12th week and 12th and 24th week
of therapy (Table 5).

The trend line of mean values of serum lipid concentra-
tions (total cholesterol, HDL-C and LDL-C) in successive
measurements (Figure 1) showed an increase in HDL-C
which was observed after the beginning of thyroid re-
placement therapy. The trend lines for total cholesterol
and LDL-C showed a decrease in serum concentrations
after six weeks of therapy, with an unexpected increase
in serum concentrations of total cholesterol and LDL-C
after 12 weeks. After 24 weeks the serum levels of total
cholesterol and LDL-C were lower in relation to values
before the starting L-thyroxine therapy.

DISCUSSION

The prevalence of subclinical hypothyroidism (elevated
serum TSH and normal FT4) is 8% in women (10% in
women over 55 years) and 3% in men (UK Whickham
cohort study) [8]. In our study, the distribution with a
higher prevalence of a subclinical hypothyroidism (in 25
subjects — 59.5%) also corresponds to its higher prevalence
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Figure 1. The trend line of mean lipid values in successive measurements: TC, HDL-C,
LDL-C; TC - plasma total cholesterol; HDL-C - high-density lipoprotein-associated
cholesterol; LDL-C - low-density lipoprotein-associated cholesterol; TG - triglycerides

L-thyroxine therapy leads to an improve-
ment of right ventricular function. Some
studies have shown an association between
clinical hypothyroidism and right ventricu-
lar diastolic dysfunction, as well as an in-
crease in right ventricular wall thickness. A
number of studies have shown that damaged
right ventricular mechanics are completely
repaired after adequate thyroid hormone
dose [18, 19].

The thyroid replacement therapy in
hypothyroid subjects significantly im-
proves the echocardiographic parameters
of LV diastolic function, especially af-
ter three months of L-thyroxine therapy
with an average transmitral flow rate E/

in the general population compared to the overt form of
hypothyroidism.

The panel of experts supports the use of L-thyroxine
in patients with subclinical hypothyroidism when TSH
is greater than 10 mIU/L. L-thyroxine administration
might be considered in women planning a pregnancy or in
pregnant women, as well as in symptomatic patients with
subclinical hypothyroidism with TSH below 10 mU/L [9].

The reported high values of TSH in our study after 24
weeks of therapy in eight subjects can be explained by the
various causes of intermittent or persistently elevated TSH
levels in patients on thyroid replacement therapy, such as:

1) poor drug compliance and adherence;

2) interaction with other drugs;

3) using L-thyroxine with food;

4) drug malabsorption;

5) coexistent celiac disease or autoimmune gastritis;

6) interference with a laboratory test mediated by het-

erophilic antibodies;

7) the presence of resistance to thyroid hormones [10,

11].

Multiple meta-analyses involving patients with subclini-
cal hypothyroidism under the age of 60 have shown that
the prevalence of LV diastolic dysfunction is significantly
more common in subclinical hypothyroidism than in
healthy subjects. In 10 randomized studies with selected
patients with mild thyroid dysfunction, improvement
in diastolic function was demonstrated as early as three
months after L-thyroxine therapy [12, 13, 14].

There is a milder degree of LV hypertrophy in the overt
hypothyroidism with an increase in posterior wall thick-
ness more than the interventricular septum, suggesting
that concentric remodeling of the left ventricle is devel-
oped during thyroid dysfunction, which is reversible by
L-thyroxine administration [15, 16]. The LVEF is usually
normal or slightly reduced in thyroid dysfunction, with a
slight increase during therapy, mainly during exercise and
less at rest [17].

Subclinical hypothyroidism is associated with sys-
tolic and diastolic dysfunction of the right ventricle, and
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A>1.0 (1.1 £0.17) and IVRT < 100 m/s
(87.59 + 8.14 m/s). The use of L-thyroxine
significantly improves the echocardiograph-
ic parameters of LV systolic function (LVEE, MAPSE). Af-
ter six months of therapy there was no significant change
in the diastolic diameter of the left ventricle. L-thyroxine
therapy also improves the right ventricular systolic func-
tion. In our study, improvements of the parameters of left
and right ventricular systolic and diastolic function after
the administration of L-thyroxine were expected and con-
sistent with the reported study results.

The increased prevalence of the atherosclerotic cardio-
vascular disease in subclinical hypothyroidism was demon-
strated in a Rotterdam study, which showed that middle-
aged women with subclinical hypothyroidism (with TSH
greater than 4 mU/L) had a higher prevalence of coronary
artery disease than the control sample with TSH less than
4 mU/L [20].

Increased serum concentrations of LDL cholesterol, tri-
glycerides, apolipoprotein B and increased LDL oxidation
might explain the association between subclinical hypothy-
roidism and cardiovascular disease. This pattern of serum
atherogenic profile is more pronounced in patients with
serum TSH levels greater than 10 mU/L and in smokers.
A meta-analysis of 55,287 patients from 11 prospective
cohort studies showed that subclinical hypothyroidism
in patients with higher TSH levels were associated with
higher mortality and prevalence of coronary diseases [21].

Studies have shown that increase in serum TSH lev-
els by 1 mU/L increased total serum cholesterol by 0.09
mmol/L in women and by 0.16 mmol/L in men [22]. A
meta-analysis of studies that monitored the effects of levo-
thyroxine therapy on lipid profile in subclinical hypothy-
roidism showed that serum total cholesterol decreased by
about 0.2 mmol/L or serum LDL cholesterol by about 0.3
mmol/L after L-thyroxine therapy, while triglycerides and
HDL-C remained unchanged [23]. McGowan et al. [24]
have shown a significant increase in HDL cholesterol by
normalizing serum TSH concentrations by levothyroxine
therapy.

In our study thyroid replacement therapy had been
shown to reduce serum total cholesterol and LDL-C con-
centrations, increase HDL-C, and no significant effects
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on serum triglyceride concentrations. The effects of L-
thyroxine therapy on the parameters of the lipid profile
in the subjects described in our study indicate consistent
and expected results, as shown in the studies cited by other
authors. The paradoxical and unexpected increase in total
cholesterol and LDL-C after 12 weeks of therapy could
be explained by the uncontrolled conditions of the trial,
i.e., inability to control the dietary regime of the subjects
in addition to the advice given at the controls, as well as
fluctuations of thyroid hormones (FT4 and TSH), which is
a characteristic at the beginning (in the first three months)
of the use of levothyroxine therapy.

REFERENCES

1. Udovcic M, Pena RH, Patham B, Tabatabai L, Kansara A.
Hypothyroidism and the heart. Methodist Debakey Cardiovasc J.
2017;13(2):55-9.

2. Tafarshiku R, Henein MY, Berisha-Muharremi V, Bytyci |, Ibrahimi P,
Poniku A, et al. Left ventricular diastolic and systolic functions in
patients with hypothyroidism. Medicina. 2020;56(10):524.

3. RazviS$, Jabbar A, Pingitore A, Danzi S, Biondi B, Klein |, et al.
Thyroid hormones and cardiovascular function and diseases. J Am
Coll Cardiol. 2018;71(16):1781-96.

4. Biondi B, Cappola AR, Cooper DS. Subclinical hypothyroidism: a
review. JAMA. 2019;322(2):153-60.

5.  Delitala AP, Fanciulli G, Maioli M, Delitala G. Subclinical
hypothyroidism, lipid metabolism and cardiovascular disease. Eur
JIntern Med. 2017;38:17-24.

6.  Nagueh SF, Smiseth OA, Appleton CP, Byrd BF 3rd, Dokainish H,
Edvardsen T, et al. Recommendations for the evaluation of left
ventricular diastolic function by echocardiography: an update
from the American society of echocardiography and the European
association of cardiovascular imaging. J Am Soc Echocardiogr.
2016;29(4):277-314.

7. Klein|, Danzi S. Thyroid disease and the heart. Curr Probl Cardiol.
2016;41(2):65-92.

8. Hennessey JV, Espaillat R. Subclinical hypothyroidism: a historical
view and shifting prevalence. Int J Clin Pract. 2015;69(7):771-82.

9.  Stott DJ, Rodondi N, Kearney PM. TRUST Study Group. Thyroid
hormone therapy for older adults with subclinical hypothyroidism.
N Engl J Med. 2017;376(26):2534-44.

10.  McAninch EA, Bianco AC. New insights into the variable
effectiveness of levothyroxine monotherapy for hypothyroidism.
Lancet Diabetes Endocrinol. 2015;3(10):756-8.

11.  Lali¢T, Beleslin B, Savi¢ S, Stojkovi¢ M, Ciri¢ J, Zarkovi¢ M.
Challenges in interpretation of thyroid hormone test results. Srp
Arh Celok Lek. 2016;144(3-4):200-3.

12.  MalhotraY, Kaushik RM, Kaushik R. Echocardiographic
evaluation of left ventricular diastolic dysfunction in
subclinical hypothyroidism: a case—control study. Endocr Res.
2017;42(3):198-208.

13.  Biondi B. Echocardiographic Evaluation In Mild Subclinical
Hypothyroidism: Results from the TRUST Trial. Clin Thyroidol.
2020;32(5):214-7.

14.  Nakova VV, Krstevska B, Kostovska ES, Vaskova O, Ismail LG.

The effect of levothyroxine treatment on left ventricular

DOI: https://doi.org/10.2298/SARH200828107D

Penic A. and Obrenovi¢-Kir¢anski B.

CONCLUSIONS

Thyroid replacement therapy in hypothyroid subjects sig-
nificantly improves the echocardiographic parameters of
LV diastolic function, especially after the third month of
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to a significant improvement in left and right ventricular
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reduced the risk factors for the development of atheroscle-
rosis and coronary artery disease: reduction of total serum
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EdeKaT TMpeocyncTUTyLMOHe Tepanuje Ha GyHKLM]jy cpua Koa 6onecHMKa ca

xunotmpeongnsmom

AnekcaHgap Henuh', Busbana O6peHosuh-KnphaHcku®

'CneumjanHa 601HMLA 3a 60N1eCTU WTKUTACTE XNne3ae 1 6onecTn metabonusma ,,3natnbop’, 3natndop, Cpbuja;

2YHneep3uTet y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;

3KnuHnuku ueHTap Cpbuje, KnuHuka 3a kapauonorujy, beorpag, Cpbuja

CAXETAK

YBoa/LUnmb XunoTtupeonamnsam je cMHAPOM XunomeTabonmsma
Ca HeOBO/bHOM NPOU3BOAHOM WSIN HeafeKBaTHVM AejCTBOM
TUpeounHNX XOpMoHa. KapaKTepuiue ce xvunepxonecreporne-
mujom, nosuieHum J1AJ1-xonecteponom, a Hajuelha exokap-
aunorpadcka npomeHa je nopemehaj napameTapa gujactoniHe
dyHKUWje neBe cpuaHe KOMope.

Linb nctpaxnBatba je ncnutrBame yTrLaja nocTr3ara agex-
BaTHe CYNCTUTyLWje TUPOUJHNM XOPMOHIMA KOZ XUNoTupe-
OVAHMX 6ONECHNKa Ha NOBObLLIAHE CUCTOSHE U [njacToNHe
bYyHKUWje cpua 1 KoprroBakbe IMNUAHOT Npoduna y cepymy.
MeTtoge CnpoBefeHa je NPOCMeKT1BHa CTyAuja Ha 42 6one-
CHUKa Ca HOBOOTKPUBEHOM XMNOTUPE030M, 06a nona, y3pacTa
18-60 roguHa, 6e3 komopbugnteta. OppehmrBaHe cy BpeaHOCTM
OT4, TCX, ykynHor xonectepona, XAJ1-X, NAJ-X n Tpurnmuepu-
[a npe 3anoynmama, Wwect, 12 n 24 Hegerbe nocne Tepanuje
JI-TupoKcmHoMm. YTruaj cynctutyumje TMpougHimM XopMoHma
Ha CUCTONHY 1 AujacTonHy GyHKLMjy Cpua NpoLerBaH je exo-
Kapanorpadckum npernefom.

Pesyntatu [IBagecer ner (59,5%) ucnutaHuiKa je umano cyoknm-
HWYKY, a 17 (40,5%) maHudecTHy popmy XMnoTupeougmsma.
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EnAcncTonHn anjameTtap fieBe KOMOpe ce 3HauyajHO CMakbno
(p < 0,01) nocne 12 Heperba Tepanuje, a EHAANACTONHMN Anja-
MeTap ecHe KOMope nocre WecT meceuy Tepanuje. Huje 6uno
npoMeHa eHAANjaCTONHOT AnjaMeTpa ieBe KOMope nocse
LIeCT MeceL Tepanuje TMPOMAHUM XOPMOHUMa. BpegHocTu
aMMNANTYAe CUCTOJTHE eKCKYP3Mje PaBHU MUTPAHOT aHyyca,
ejekuroHe pakKLuje neBe KOMope 1 BPegHOCTU aMnuTyge
CUCTOJTHE eKCKYp3Uje paBHW TPUKYCMUAHOT aHynyca Cy CTa-
TUCTUYKM 3HauajHo noehaHe (p < 0,01) nocne Wwect Hefesba Te-
panuje. [IBageceT YeTpm Heplerbe nocse yBoherba TMPOUAHNUX
XOPMOHa [10/1a3u O CTaTUCTUYKM 3HauYajHOT CMakbesa (p < 0,01)
KOHLeHTpauuja yKynHor xosnectepona v JIAJ1-X, nopacta
XOJ1-X, a 6e3 yTuLaja Ha cepyMcKe KOHLIeHTpaLuje TpuruLie-
puaa (p > 0,05).

3aksbyuak CyncTuTyLMOHOM TepanmjoM TMPOUAHNM XOPMOHN-
Ma Kog, XMMOTUPEOUAHUX UCMUTaHKKa 3HauajHO Cy Mo6osbLuaHu
exoKkapavorpadCckin napameTpy AnjacTosIHe N CUCTONHE QyHK-
Lnje neBe 1 leCHe KOMOPE, CMakbeH je YKYMHU X0N1ecTepos u
NAN-X, a nosehan XAJ1-X.

KmbyuHe peun: xunotrpeosa; JI-TMpOKCHH; AnjacTonHa QyHK-
Lpja cpua; cuctonHa GyHKUMja cpua; nMnugHU npodun
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Prognostic significance of clinical parameters in
patients with cerebral low-grade glioma
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Clinical Center of Serbia, Clinic of Neurosurgery, Belgrade, Serbia

SUMMARY

Introduction/Objective Low-grade gliomas affect younger adults and carry a favorable prognosis.
We aim to describe clinical patterns of low-grade gliomas as well as prognosis in different groups of
patients. Our intention was to determine clinical parameters that may affect prognosis, and whether a
greater extent of resection would increase the long-term progression-free or overall survival of patients
with low-grade gliomas.

Methods We analyzed data obtained from the files of the patients with a diagnosis of the World Health
Organization classification grade Il gliomas. The relationships among categorical variables were analyzed
using standard statistical tools and a 95% confidence interval.

Results We analyzed 118 patients with median age of 34 years. Over 57% were male and the primary site
location was the cerebrum. All these patients were operated on and some of them received radiation and/
or chemotherapy. Median overall survival was 9.6 years and better prognosis is associated with younger
age, frontal and noneloquent zone location, seizures as the first symptom of the disease, and gross total
resection of the tumor. Indications for early surgery are increased intracranial pressure, preoperative
neurologic deficit, tumor size larger than 6 cm with contrast enhancement, and older age.

Conclusion Tumor location, 1p/19q co-deletion, and age were the main determinants of treatment
received and overall survival, likely reflecting tumor biology differences. Any form of treatment was
preferred over watchful waiting. This study found that a greater extent of resection could significantly
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increase the overall survival of patients with low-grade gliomas.
Keywords: low-grade glioma; surgery; prognosis; survival

INTRODUCTION

Low-grade gliomas (LGQG) are in general rela-
tively slow-growing primary brain tumors, but
they have a very heterogenous clinical behavior.
They are an extremely important problem for a
number of reasons: estimation of the timing of
surgery, intraoperative procedure (extent of sur-
gical removal), value of intraoperative mapping,
application of radiotherapy and chemotherapy,
as well as treatment with recurrent tumor.

The best treatment policy for these tumors
is still unclear. Some physicians advocate early
and extensive surgery or early radiation ther-
apy, whereas others tend to postpone treat-
ment until functional deficits are present [1,
2]. Several studies have attempted to identify
prognostic factors in LGG. However, except for
age, the importance of other prognostic factors
for survival in LGG remains a matter of debate.
A number of patient and tumor characteristics,
such as age at diagnosis, performance status,
histology subtype, primary tumor classification,
tumor site, presence of seizures at diagnosis,
and extent of resection, have been proposed
as prognostic factors for progression-free or
overall survival. In this review, the current ap-
proaches to different LGGs presenting with
different symptoms in different regions of the
brain will be reviewed and the rationale for
making decisions discussed.

Gliomas are classified as grades I to IV based
on histology and clinical criteria [3]. Under the
recent World Health Organization (WHO)
classification of primary intracranial tumors,
LGGs would encompass grade I and grade II
neuro-epithelial tumors. The difference be-
tween these two groups is important since the
grade I tumors are generally benign and can be
cured by surgical excision [4]. Grade II tumors
are generally incurable but have median sur-
vival times of more than five years [5]. Tumors
with oligodendroglial components generally do
better than astrocytomas, with prognosis being
partially related to gene deletions on chromo-
some 1p and 19q [6]. Essentially, all grade II
lesions eventually progress to high-grade gli-
oma (grade III/IV or HGG). Grade IV tumors
(glioblastoma multiforme or GBM) that arise
from LGG are termed “secondary GBM” to dif-
ferentiate them from “primary” or “de-novo”
GBM [7]. Even with the best magnetic reso-
nance imaging (MRI, Figure 5), differentiation
between grade I and II tumors is very difficult,
therefore establishing tissue diagnosis can be
important [8].

Most patients initially receive surgical re-
section/biopsy at time of diagnosis and then
radiation therapy (XRT) and/or the single che-
motherapeutic agent temozolamide (TMZ) at
some point. A surgical gross total resection
appears associated with better survival for
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patients able to undergo such a procedure [9, 10]. Some
clinical studies suggest XRT prolongs time to recurrence
but not overall survivaland may be associated with reduc-
tion in the quality of life and cognition [10], while the im-
pact of the primary single TMZ now used to treat LGG has
shown benefit primarily in HGG but is not fully assessed
in LGG [10, 11]. The goal of this review is to examine
population-based survival rates for LGG within Serbia by
standard patient demographics.

METHODS
Patients

We performed a retrospective review of 118 patients with
LGG, 68 males and 50 females (mean age 34.20 + 2.23
years). All of these patients had been operated on one or
more times over a 10-year period at the Clinic of Neuro-
surgery, Clinical Center of Serbia, Belgrade. The youngest
patient was six years old and the oldest one was 64 years
old. Written consents from each subject were obtained be-
fore screening according to the Declaration of Helsinki and
the local ethics committee of the participating institution
approved the study.

Both adult and pediatric patients were eligible for this
study. The patients were divided into the following three
age categories: (I) the patients younger than 35 years
(52.5%), (II) those aged 35-45 years (25.4%), and finally
(III) the patients over 45 years (22.1%). The total follow-up
period for these subjects was 18 years. In order to describe
the characteristics of these patients, we used descriptive
statistics methods such as absolute numbers and propor-
tions, but also distribution analysis of a single variable
including its central tendency (mean, median, and mode)
and dispersion (range, standard deviation).

Clinical evaluation

Clinical evaluation of the performed surgical treatment
was done according to data obtained from patients’ files
and clinical examinations. We have also performed neu-
rological examination both preoperatively and postop-
eratively in each patient. All patients undergoing biopsy,
subtotal resection (STR), and gross total resection (GTR)
were compared for the outcome measures of overall sur-
vival (OS), postoperative Karnofsky performance status
(KPS), progression-free survival, mortality, and morbidity.

Follow-up computed tomography (CT) or magnetic
resonance (MR) scans of the brain were done for each pa-
tient at regular intervals, paying particular attention to the
localization and size of the tumor lesion, its characteristics
after contrast administration, the extent of surgery, the
appearance of relapse, etc.

Neurologic deficit was defined as absent [Medical Re-
search Council (MRC) neurologic scale 1 or 2, Table 1] or
present (MRC grade > 2).
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Table 1. Medical Research Council Neurologic Scale

1 | No neurologic deficit
Some neurologic deficit but function adequate for useful

2 work
Neurologic deficit causing moderate functional impairment,
3 @0 able to move limbs only with difficulty, moderate

dysphasia, moderate paresis, some visual disturbances (e.g.,
field defect)

Neurologic deficit causing major functional impairment,

4 | e.g. inability to use limbs, gross speech, or visual
disturbances

5 | No useful function - inability to make conscious responses

Treatment

Tumor characteristics were recorded based on the local
interpretation of preoperative CT scans. Predominant site
and side were coded as binary factors (fronto-temporal,
temporo-parietal, left side, right side, central). Extent of
surgical resection, which had been determined intraop-
eratively and judged by the neurosurgeon, was scored as
gross total resection (GTR, 90% to 100% tumor excised),
versus less extensive excision (subtotal resection, STR in
which 50-89% of tumor volume was removed) or biopsy,
partial or minimal tumor removal (less than 50% resec-
tion). Histology subtype was grouped as group I and group
IT according to the official WHO classification.

Prognosis

Survival or death and relapse were taken as outcome vari-
ables and monitored dynamically as a function of time.

Survival was calculated as the time from diagnosis until
death but provided that the death was due to causes re-
lated to the treatment of LGG and not to other associated
diseases. Kaplan—Meier estimate is one of the best options
to be used to measure the fraction of subjects living for a
certain amount of time after treatment. By means of Cox
regression, we identified and validated important factors
for survival that could be of value for staging patients into
low- and high-risk groups. The log-rank test was used to
assess whether the difference of survival times between
two groups is statistically different or not, and to identify
the factors that have an impact on the overall survival or
tumor regrowth.

RESULTS

The study was conducted over a period of 10 years. The
summarized patient characteristics, sex, age, and associated
diseases are shown in Table 2. We report on one-year OS in
112 patients (94.91%), five-year OS in 80 patients (67.80%),
10-year OS in 58 patients (49.15%), and 15-year OS in
29 patients (24.57%). At the end of the 18-year follow-up
period, 20 patients (16.94%) survived. Median OS of all
patients was 9.6 years (CI,,, = 8-12 years).

At the end of the first year of follow-up, 94.4% patients
were without tumor recurrence, after five years the per-
centage was 71.09%, and after 10 years it was 39.79%. The
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Table 2. Sex, age, and associated diseases in our series

Parameters Absolute Relative
frequency (n) | frequency (%)
Male 68 57.6
Sex
Female 50 424
< 35years 62 525
Age 35-45 years 30 254
> 45 years 26 22.1
iated di Yes 25 212
Associated diseases
No 93 78.8
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Figure 1. Kaplan-Meier estimate of overall survival (OS) and the onset
of tumor relapse for a certain amount of time after initial treatment
(follow-up period)
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Figure 2. Kaplan-Meier estimate of overall survival (OS) for three dif-
ferent age groups

probability of non-recurrence at the end of the 15-year
period was 23.87%. The median onset of relapse was nine
years (CI,, = 7-11 years), Figure 1.

The age of the subjects had a statistically significant
effect on OS. Log-rank cross-group analysis showed that
patients in the first group (those younger than 35 years)
had statistically significantly longer survival than the other
subjects in groups II or III. The results obtained indicate a
significant predictive value of the patient’s age factor and
turther prognosis of the disease, so that the group of the
youngest patients stands out as the group with the best
prognosis. The median OS in the first group of patients
was 16 years (CI,, = 7-25 years), Figure 2.

‘ DOI: https://doi.org/10.2298/SARH200513085J

Jokovi¢ M. et al.

Clinical course, symptoms, and signs are summarized
in Table 3. Using log-rank test, we noticed something sta-
tistically significant among patients in whom seizures were
the principal symptom of the disease — they had longer OS
compared to those patients in whom disease started gradu-
ally, without epi-manifestations. Patients with seizures also
had a better prognosis regarding the occurrence probability
of tumor regrowth — median probability of tumor relapse
was 14 years (CL,, = 5-23 years), compared to the group
of patients without seizures and gradual onset of symp-
toms, in which median probability of tumor recurrence
was seven years (CI,,, = 6-8 years).

Table 3. Clinical course, symptoms, and signs of disease

Absolute | Relative
Parameters frequency | frequency
(n) (%)
. Acute (seizures) 64 54.2
Onset of disease
Gradual 54 458
Clinical course of | Intermittent 79 68.1
disease Progressive 37 31.9
) Normal 93 78.8
\(lsugl test Papilledema 17 14.4
findings
Other abnormalities 8 6.8
Due to increased ICP 20 16.9
Seizures 47 39.8
Symptoms Motor deficits 11 9.3
Cognitive deficits 1 9.3
Other abnormalities 29 24.6
No signs 64 54.2
Motor signs 30 254
Signs Other signs 14 11.9
Cpmblnatlon of more 10 85
signs
Karnofsky 70-80 17 14.4
performance 90 32 27.1
status 100 69 58.5
Neurologic deficit | N© 81 68.6
on admission Yes 37 314

ICP - intracranial pressure

We also identified several factors that have negative
influence on OS: increased intracranial pressure (ICP),
preoperative neurologic deficit, and KPS lower than 70.
Median OS in patients with symptoms of increased ICP
was not reached, indicating that increased ICP had a big
impact on postoperative neurologic findings, final out-
come, and overall OS, Figure 3. Median OS in patients
with different KPS were as follows: five years for those
with KPS 70-80, also five years for those with KPS 90,
but 12 years for those with KPS 100, which is statistically
significantly longer OS.

Neuroradiological interpretation of CT and MR find-
ings is shown in Table 4. Patients with some foci of hyper-
density on preoperative CT had significantly shorter OS;
their median OS was just two years (CI,, = 0-4 years),
Figures 4 and 5A-B. Tumor size also has a statistically sig-
nificant effect on OS in LGG patients. Based on CT images,
the tumors were divided into four groups: up to 2 cm in
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symptoms
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Figure 3. Kaplan-Meier estimate of overall survival (OS) for different
symptoms

Table 4. Computed tomography (CT) and magnetic resonance (MR)
findings on admission

Parameters Absolute Relative
frequency (n) | frequency (%)
Hypodensity 59 50
Density on CT | Isodensity 47 39.8
Hyperdensity 12 10.2
Clear tumor Yes 56 47.5
borderson CT | No 62 525
Upto2cm 1 9.3
Size of LGG 2-4cm 47 39.8
onCT 4-6cm 41 34.7
>6cm 19 16.1
No enhancement 78 66.1
Contrast Homogenous 11 9.3
Frhancement z/lnakzg:]c?ment 29 246
Hypointensity 8 19.5
Intensity on MR | Isointensity 27 65.9
Hyperintensity 6 14.6
Left 47 39.8
Side Right 66 55.9
Bilateral 5 4.2
Cortical Yes 45 38.1
presentation No 73 61.9

LGG - low-grade gliomas

Lesion density

hyperdense

0S %

¢ hyperdense-censored

o isodense

+ isodense-censored

a _liypodense

0.0 O hypodense-censored
0 5 10 15 20

Follow-up period (in years)

Figure 4. Kaplan-Meier estimate of overall survival (OS) for different
density of lesion on preoperative computed tomography
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Table 5. Surgical treatment and its complications

Absolute | Relative
Parameters frequency | frequency
(n) (%)

Pro.gltess of neurologic 28 3.7

deficit
Principal reason [, reased ICP 32 27.1
for surgery . :

Deterioration - seizures 28 23.7

Others 30 244

Biopsy 5 42
Extent_ of tumor STR 63 577
resection

GTR 45 38.1

Firm 38 322
Tqur Tough 45 38.1
consistency

Soft 35 29.7
Margins Infiltrative 73 61.9
towards brain | Clear margins 45 38.1
General None 101 85.6
complications | Present 17 14.4
Suraical None 73 61.9

urgica —

complications Requiring surgery 8 6.8

Not requiring surgery 37 314

STR - subtotal resection; GTR - gross total resection

diameter, 2-4 cm in diameter, 4-6 cm in diameter, and
over 6 cm in diameter. Using the log-rank test, we showed
that subjects in the first and second group in whom the
tumor was smaller than 4 cm had significantly longer OS
than patients in the remaining two groups. However, no
statistically significant difference in the likelihood of recur-
rence was observed among subjects with different tumor
sizes. Therefore, we can conclude here that the size of the
tumor has nothing to do with the likelihood of recurrence.

All analyzed patients were operated on while some were
operated on more than once. In this regard, we considered
indications for surgical treatment, extent of surgical resec-
tion of the tumor, characteristics of the tumor during sur-
gery, and postoperative complications. These data are sum-
marized in Table 5. Of all these variables, only the extent of
tumor resection would be emphasized here. Those patients
who underwent GTR had a statistically significantly longer
OS than all other groups. The median survival in the GTR
group was not even reached, the median survival in the
STR group was eight years, while the patients in the biopsy
group lived five years on average.

Looking at the literature data, it is possible to conclude
that over time, sooner or later, almost all subtotal resected
LGGs, and even those tumors in which GTR is achieved,
relapse. The most common cause of death in LGG is disease
progression, as nearly 50% of these tumors undergo malig-
nant transformation. These data are summarized in Table 6.

DISCUSSION

After analyzing this data, we came to the conclusions that
there are good reasons why these tumors are called just
that — benign or slow-growing tumors. Although these are
primary brain tumors, our results give a lot of optimism as
the five-year OS in our series was 67.55% and the 10-year
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Figure 5. (A) Magnetic resonance (MR) of the brain (TTW sequence)
with MR spectroscopy, of a patient from our series, showing intra-
axial lesion in the left frontotemporal area; (B) MR of the brain (T2W
sequence) of a patient from our series, showing intra-axial lesion in
the left frontotemporal area

OS was 49.22%, which is very similar to the data from
other authors.

This study highlights the predictive factors for good
prognosis in patients with LGG and emphasizes different
variables that may have some influence on OS. Results
of the present study also show the importance of regular
follow-up after initial surgery, because we know that nearly
half of these patients with LGG have a chance of develop-
ing a malignant alteration to anaplastic astrocytoma gr.
IIT or GBM.

It should be acknowledged that some LGGs are not
eligible for a meaningful extent of resection with an ac-
ceptable risk. We have demonstrated that early resection is
associated with a clinically relevant survival benefit when
compared with watchful waiting in LGGs. However, an
overall treatment strategy in favor of watchful waiting can-
not be recommended in patients eligible for resection. Fi-
nally, malignant transformation usually occurs with time
but extensive surgical resection may delay this process [12].

High-risk features for mortality in patients with a di-
agnosis of LGGs include age older than 45 years, tumor
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Table 6. Redo surgery and histopathological finding after redo-surgery

Absolute | Relative
Parameters frequency | frequency
(n) (%)
Onesingle | Yes 73 61.9
operation No 45 38.1
Second Yes 45 38.1
surgery No 73 61.9
Third Yes 9 7.6
surgery No 109 92.4
Same finding (LGG) 26 48.1
HP after Progression to astrocytoma 19 352
redo-surgery | gr.|ll
Progression to GBM 9 16.7

HP - histopathological finding; LGG - low-grade gliomas; GBM - glioblastoma

diameter greater than 6 cm, midline crossing, presence of
neurological deficit, and astrocytic histology [13]. Duffau
and Taillandier [13] determined that patients defined as
low-risk after gross total resection have a 50% risk of tu-
mor progression at five years [14, 15]. However, due to the
overlapping molecular prognostic factors, heterogeneity of
these tumors, and challenges of completing clinical trials
in a rarer and long-surviving cancer, treatment recom-
mendations remain unestablished.

With the updated WHO classification of the nervous
system in 2016, molecular profiling is required for prop-
er LGG classification. Risk assessment is based on three
groups: IDH mutant tumors with 1p/19q co-deletion
(predominantly oligodendroglial), IDH mutant without
1p/19q co-deletion (predominantly astrocytic), and IDH
wild-type tumors.

In surgical treatment, the technique of classical crani-
otomy was applied, after which, depending on the localiza-
tion of the tumor, the most commonly used microsurgical
extirpation of tumors of different extent was applied. In
our conditions, stereotaxic biopsy was not performed due
to technical impossibilities, but only open biopsy in small
tumors that were localized in the motor cortex. One of the
major dilemmas in the treatment of slow-growing astro-
cytomas is the degree of surgical resection. Many patient
series show quite opposite results: in some we find that the
degree of resection is proportional to the length of survival,
while in other series they do not find this correlation at all.
The strongest argument against GTR is the evidence that
there are tumor cells at sites that are substantially distant
from the tumor itself. Other arguments that support the
inability of GTR are invasive and infiltrative tumor growth,
multifocal lesion, and the possibility of an additional neuro-
logical deficit. The proponents of GTR, on the other hand,
point out their arguments: cytoreduction that allows for
reduction of ICP, improvement of neurological deficit, re-
duction or even elimination of epi-attacks; maximal tumor
reduction enables the immune response to better effect to
smaller number of cells; the potential error in HP tumor
verification is reduced; by reducing the total number of
tumor cells, the possibility of malignant transformation of
tumors is also reduced. In our study, GTR was achieved in
about 40% of cases, but more importantly, we observed that
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there was a statistically significant interdependence between
the degree of tumor resection and the length of survival.

The same conclusion was reached by Thon et al. [16]
in their series of 86 patients as well as by Xia et al. [17],
who published the results of 77 patients with LGG. By
a retrospective analysis of 132 patients, Sanai et al. [18]
found that the five-year survival in those who achieved
GTR was about 80% and in those operated on in terms of
STR, the overall five-year survival was 52%. However, in
some other series, no correlation was found between the
survival rate and the extent of surgical tumor resection.
This again opens the dilemma of significance, usefulness,
and harm of radical surgical resection.

Our results reflect the benefits of surgery with maximal
safe resection. We have done surgery as the first treatment
step in over 70% of our patients and this strategy has clear-
ly shown usefulness, as surgical resection and its extent
both have a significant survival benefit [18, 19].

CONCLUSION

A typical patient with LGG is a person in the second half
of the fourth decade of life, with near-normal neurological
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MpPOrHoCTUYKM 3HAUAj KNMHUYKMX NapameTapa Kog 6onecHuka ca

HUCKOrpaayCHUM rMMOMOM MO3ra

Mwunoww Jokosuh, PagoBaH Mujanuuh, Bnagummp bawuapesuh, Hemarba JoBaHoBUN
Knunnukn yeHtap Cpbuje, Knunuka 3a Heypoxupyprujy, beorpag, Cpbuja

CAMETAK

YBopa/Llwmb HrckorpagycHy rvomm cy TyMopy Mo3ra Koju yr-
naBHoMm rnorabajy mnafe ogpacre ocobe.

Linms oBor paga je ogpehuBarbe KNMHUYKKUX NapameTapa Kao
Moryhrx NPOrHOCTUYKMX $paKTopa Y leyerby HUCKOrPayCHUX
cynpaTeHTopujanHux rmmoma. Hawa Hamepa je 1 youaBatbe
Kopenaumje n3mehy o6mma XvpypLIKe UHTEPBEHLMjE 1 By>KNHE
npexvB/baBatba.

MeTope Kopuctunm cmo nogatke 13 nctopuja bonectn 6one-
CHUKa Ca HUCKOTPagyCHMM FMOMOM Mo Knacudukaumju Ceet-
CKe 3ApaBCTBeHe opraHu3alyje, rpagyca 2. OaHoc nsmehy Ba-
pujabnu aHanm3mnpaH je y3 nomMoh ctaHfapAHUX CTaTUCTAYKNX
TeCToBa Y3 MHTepBan noBepema og 95%.

Pesyntatu AHanusumpanu cmo 118 6onecHrKa, npoceyHe
cTapocT 34 roguHe. OKo 57% HuX Cy MYLIKOT nona y3 rnpe-
AOMMHaHTHY CynpaTeHTopwujanHy nokanunsauujy Tymopa. Ceu
0BV 6ONECHNLIM Cy OMeprCcaHy, aNu je KOA HEKNX CrpoBefeH 1
MOCTONePaTMBHU 3payHy TPETMAH ca XeMoTepanujom unu 6e3
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tbe. Cpeatbe Bpeme NpexunBrbaBatba je 6uno 9,6 roguHa. Oak-
Topy 60sbe NporHose cy HaheHn Kog mnahrx 6onecHrKa, Kog
nokanu3auuje Tymopa GPOHTaNHO 1 y HEENIOKBEHTHUM 30HaMa,
y Cllyyajy Aa Cy enu-Hanagy npBu CMMMITOM 60N1eCT 11 KOR OHIX
60/1eCcHNKa KO KOjUX je MOCTUIHYTa NOTNyHa eKCcTMpnayuja
Tymopa. MiHanKauwje 3a paHy onepauujy 6une cy noctojame
MOBULIEHOT NHTPaKPaHWjaHOT MPUTUCKaA, MPeonepaTUBHOT
HeyposowKor gebuunta 1 Tymop Behu og 6 cm.

3aksbyuak Jlokanusauuja Tymopa, 1p/19qg Kopgeneuuja v y3pact
6onecHuKa cy bune rnaBHe JETEPMUHAHTE Yy Jleuerby U YKyr-
HOM npeXuBsbaBamy. buno Koja Bpcta TpetmaHa 6osba je o
npahetba 6onecHuKa y ayxxem nepuogy. Osaj pag notsphyje
NPYMapHU 3HaYaj XMPYPLUKOT Jieyerba 6onecHMKa ca HUCKorpa-
[YCHUM FIIMOMMMA MO3ra — LUTO je 06MMHIja pecekLuja Tymop-
CKe Mace, TO je MpeXMB/baBatbe Ayxe.

KrbyuHe peun: HUCKOTPaayCHY FIOMM; OMNepaLiyja; MPOrHo3a;
NpeXnBrbaBakbe
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Incomplete Circle of Willis and cerebrovascular
reactivity in asymptomatic patients before and after
carotid endarterectomy

Vladimir Manojlovi¢'?, Dorde Milosevi¢'? Nebojsa Budakov'?, Dragan Nikoli¢'2

'University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia;
*Clinical center of Vojvodina, Department for vascular and endovascular surgery, Novi Sad, Serbia

SUMMARY

Introduction/Objective Circle of Willis (CoW) provides the most significant collateral flow in the pres-
ence of significant stenosis or occlusion of internal carotid artery. In terms of collateral flow “incomplete”
type and “complete” type of CoW can be recognized. Patients with carotid artery disease with incomplete
CoW have lower cerebrovascular reactivity and higher risk for stroke. Cerebrovascular reactivity refers to
the residual capacity of dilatation of cerebral blood vessels in the condition of insufficient blood flow.
In this study we analyzed changes in cerebrovascular reactivity after carotid endarterectomy in asymp-
tomatic patients with respect to complete and incomplete CoW morphology.

Methods In this study in 97 patients with asymptomatic carotid artery disease we measured cerebro-
vascular reactivity before and after carotid endarterectomy by using method of “apnea test” and “breath-
holding index” (BHI). Patients were divided into two following groups: patients with “complete” CoW
and “incomplete” CoW based on non-contrast magnetic resonance angio performed previously to the
operation. Descriptive statistics, univariate analysis, and ANOVA for comparison of BHI values between
groups were used.

Results The results showed significant increase in cerebrovascular reactivity at the side of stenosis in
both groups of patients with complete CoW (BHI value increased from 0.897 to 1.090; F (1.65) = 30.788,
p < 0.0005, parc. n?>= 0.321) and incomplete CoW (BHI value increased from 0.690 to 1.010; F (1.27) = 62.318,
p < 0.0005, parc. n?>=0.698) and the more significant increase in the group of incomplete CoW compared
to the group with complete CoW (F (1.92) = 4.557, p = 0.035, parc. n*> = 0.047)

Conclusion In most asymptomatic patients, cerebrovascular reactivity restores to normal following
carotid endarterectomy. Parameters of cerebrovascular reactivity are lower in patients with incomplete
CoW and the increase after carotid endarterectomy is more significant in such patients.

Keywords: breath-holding index; extracranial carotid disease; internal cerebral artery; asymptomatic

carotid patients risk stratification

INTRODUCTION

Circle of Willis (CoW) provides the most sig-
nificant collateral flow in the presence of sig-
nificant stenosis or occlusion of internal carotid
artery (ICA). Anterior collateral segment of
CoW (ACA1, AcomA) is a connection between
opposite carotid arteries and posterior collater-
al segment (ACP1, AcomP) provides collateral
from posterior cerebral circulation [1].

Morphology of CoW can be evaluated by
non-contrast enhanced magnetic resonance
angiography and it depicts the functional sta-
tus of collateral flow [2]. Although there is a
number of CoW morphology types, in terms
of collateral flow “incomplete” and “complete”
types of CoW can be recognized. Contrary to
the “complete” CoW that depicts normal CoW
morphology, “incomplete” CoW refers to the
hypoplasia or occlusion of anterior and poste-
rior collateral segment and consequent absents
of collateral flow provided by CoW.

In the presence of significant ICA steno-
sis, incomplete CoW can be associated with
impaired cerebral blood flow, reduction of

cerebral autoregulation decreased circulatory
reserve and low cerebrovascular reactivity lead-
ing to increased stroke risk [3]. Cerebrovascular
reactivity describes the capacity of adaptation
of cerebral blood flow as a reaction to differ-
ent stimuli. If insufficient cerebral blood flow
is present, blood vessels are maximally dilated,
and the residual capacity to increase blood flow
is limited.

In this study, we analyzed changes in cere-
brovascular reactivity after carotid endarterec-
tomy in asymptomatic patients with respect to
complete and incomplete CoW morphology.

METHODS

The research included 97 out of 171 patients,
who were operated from asymptomatic extra-
cranial carotid stenosis from January 2017 to
June 2019. Prior to the operation, all patients
underwent Duplex Ultrasound Examination
(DUS) od carotid arteries and at least one of
the following imaging: Magnetic Resonance
Imaging (MRI) and Magnetic Resonance
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Angiography (MRA) (Siemens 1.5T, Siemens Healthineers,
Erlanger, Germany) or Computed Tomography Imaging
(CT) and Computed Tomography Angiography (CTA)
(64 or 128 lines) of head and neck. MRI and MRA with
three-dimensional time of flight (3D TOF) sequence for
examination of extracranial portion of carotid and verte-
bral arteries and CoW and intracranial arteries was man-
datory for patients who were included into the study.

Based on aforementioned diagnostic procedures, inclu-
sion and exclusion criteria for this study were defined: pa-
tients with unilateral carotid disease (contralateral carotid
stenosis was less than 50%) were included, with no significant
lesions on intracranial portion of carotid arteries, vertebral
and basilar arteries and cerebral arteries and no evidence of
“silent brain infarctions” larger than one centimeter. Patients
who were presented with insufficient data, poor insonation
window for measurement of cerebrovascular reactivity or
low compliance with the procedure, patients who refused to
give their written consent were also excluded from the study.

We collected preoperative data on patients’ general char-
acteristics, risk factors and comorbidity: age, gender, pres-
ence of hypertension, diabetes, smoking, hyperlipoprotein-
emia, history of ischemic heart disease or heart failure, left
ventricle hypertrophy, significant heart valve diseases, atrial
fibrillation, chronic kidney disease, chronic obstructive
pulmonary disease and peripheral artery disease (PAD).
Assessment of clinical cardiologist has been provided.

Morphology of CoW was determined based on 3D TOF
sequence of MRA. By morphology, patients were classified
into two groups:

1. Group of patients with “complete CoW” in which all
arteries of CoW were shown on 3D TOF sequence
MRA (67 patients — 69%)

2. Group of patients with incomplete CoW: underde-
veloped or occluded anterior (ACA1, AcomA) and
posterior (ACP1, AcomP) collateral segment of CoW
(30 patients — 31%)

Degree of ICA stenosis was estimated by DUS based on
European Carotid Surgery Trial criteria and two groups of
patients were recognized: group of patients with 75-84% ICA
stenosis and group of patients with 85-99% ICA stenosis.

All patients underwent operation under general anesthesia;
one of the following techniques was used: Carotid Endar-
terectomy (CEA) with patch plasty and intraluminal shunt
protection or Eversion endarterectomy (EEA). Standardized
perioperative protocol included administration of clopidogrel
75 mg at least five days prior to the operation with no discon-
tinuation for the operation day, administration of statins start-
ing at least 30 days before the operation. In the postoperative
period, strict blood pressure control was indicated, with the
aim to maintain systolic blood pressure below 160 mmHg.

For estimation of cerebrovascular reactivity, we used
“Apnea test” method, previously described by Silvestrini et
al. [4]. In Apnea test, the patients were asked to hold their
breath for 30 seconds, and consequent increase in blood
CO, is used as a stimulus for dilatation of cerebral blood
vessels. The increase in blood flow during apnea test is
registered with Transcranial Doppler ultrasound (TCD)
(Multidop X4, DWL Elektronische Systeme Compumedics
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GmbH, Singer, Germany) with 2 MHz probe and Sonara
Viasys version 04 (Vyaire Medical Inc., Mettawa, IL, USA)
with 2MHz probe on proximal portion of the middle cere-
bral artery. As a result of the test the breath-holding index
(BHI) is calculated as ratio between stimulated (CBF30
sec) and basal cerebral blood flow (CBFbasal):

BHI = ((CBF30 sec-CBFbasal)/CBFbasal)/(sec/100).

The “cut-oft” point for normal finding was set on 0.69.
In this research apnea test was done to all patients a day
before and a month after surgery.

We compared BHI values before and after surgery in
groups of patients with complete and incomplete CoW for
both sides: ipsilateral and contralateral to stenosis.

Statistical analysis included descriptive statistics: mean
value, frequency (count) and relative frequency (percent-
age) for categorical data; comparative statistics included
univariate analysis of variables with odds ratio calculation;
differences between BHI values before and after surgery
in groups of patients with complete and incomplete CoW
for both sides: ipsilateral and contralateral to stenosis has
been analyzed by ANOVA. SPSS Statistics ver. 25.0 (IBM
Inc. Armonk, NY, USA) was used.

Subjects’ written consents have been obtained. All stud-
ies have been approved by the ethics committee of the Clin-
ical Centre of Vojvodina and the Faculty of Medicine of the
University of Novi Sad, and conforms to the legal standards.
In most of the patients, MR examinations were done as a
part of the project “Registration of New Ischemic Lesions
with Magnetic Resonance Imaging Before and After Carot-
id Endarterectomy and Carotid Stenting”, financed by the
Provincial Secretariat for Higher Education and Scientific
Research of Vojvodina. Subjects’ written consent have been
approved by the ethics Committee of the Clinical Centre
of Vojvodina and Faculty of Medicine of the University of
Novi Sad and conforms to the legal standards.

RESULTS

A total of 97 asymptomatic patients with ICA stenosis, 75
males, and 24 females, aged 54-79 years, median value
66.33, underwent carotid endarterectomy due to extra-
cranial carotid disease. Both techniques of carotid endar-
terectomy with patch angioplasty and intraluminal pro-
tection (44%) and eversion endarterectomy (54%) were
used depending on preferences of surgeon performing the
operation, all under general anesthesia. We did not register
any major perioperative adverse event (stroke or death)
and we registered one postoperative case of acute coronary
syndrome that was successfully treated by percutaneous
coronary angioplasty. Patients’ general characteristics and
comorbidities with respect to complete and incomplete
CoW morphology are shown in Table 1.

In both groups of patients with complete CoW and
incomplete CoW degree of ICA stenosis (patients were
classified into groups 75-84% and 85-99% stenosis) was
equally distributed, as shown in Table 2.
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Table 1. Distribution of patients’ general characteristics, risk factors, and comorbidity in the

groups with complete and incomplete Circle of Willis (CoW)

with incomplete CoW preoperative BHI

value were lower than previously defined

Variables Cog’owte Inc%’;’we"e Total | OR |pvalue| “cut-off” value of 0.69. After the operation
Circle of Willis 70 ) 97 N : BHI values were 1.09 for group of patients
Age (median value) 67.9 659 6633 - | o4es | Withcomplete CoW and 1.01 in group of
Males 78% 76% 76% | 1105 | 0.8734 patients with incomplete CoW. Only 5.8%
Hypertension 83% 87% 86% | 0.792 | 0.811 of patients with complete CoW and 6.7 %
Diabetes mellitus 38% 36% |365%) 1.131| 0819 | Withincomplete CoW had postoperative
Smoking 50% 53% | 51% | 1077 | os70 | DBHIvalueless than 0.69.

Hyperlipoproteinemi 58% 73% | 62% | 0.882 | 0.759 Observing BHI values lower than
Ishaemic heart disease or heart failure 27% 26% 27% | 0.939 | 0.903 0.69 as pathologica], we registered sig—
Left ventricle hypertrophy 22% 23% | 22% | 1.047 | 0932 | nificant reduction of number of patho-
Significant heart valve disease 0% 1% 1% | 7.981 | 0.207 logical findings of BHI level after the
Atrial fibrillation or other arythmia 1% 15% 12% | 1.291 | 0.697 operation in the group of patients with
Chronic kiddney disease 4.2% 37% | 4.1% | 0.827 | 0.871 incomplete CoW (63.3%) compared
Chronic obstructive pulmonary disease | 8.5% 1% 9% | 1.333| 0.700 to the group of patients with complete
Peripheral artery disease 13% 7% 11% | 0.629 | 0.562 CoW (28.2%) and the difference was

statistically significant (p = 0.0016,
OR = 4.36 CI 1.75-10.78) as shown in

Table 2. Degree of Internal Carotid Artery stenosis by European Carotid
Surgery Trial criteria estimated by duplex ultrasound in the groups of
patients with complete and incomplete Circle of Willis (CoW)

Degree of stenosis
CoW morphology Total | p value
75-84% 85-99%
Incomplete CoW 21 9 30
Complete CoW 45 22 68 0.78
Total 66 31 97

Preoperative values of BHI at the side of stenosis were
0.897 for the group of patients with complete CoW and
0.617 in the group of patients with incomplete CoW. In
34% of patients with complete CoW and 70% of patients
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Figure 1. Breath-holding index values before and after operation in
asymptomatic patients with a) incomplete Circle of Willis; b) complete
CoW
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Figures 1a and 1b.

By using ANOVA, we tested primary effects of two fol-
lowing variables: morphology of CoW (“complete” and
“incomplete” CoW) and operation status (before and after
surgery) on BHI values. It was determined that there was
a significant difference in BHI values before the surgery
between groups of patients with complete and incomplete
CoW, F (1.94) = 16.208, p < 0.001, parc. n*> = 0.150 and
significant difference in BHI values between same groups
after the surgery, F (1.94) = 4.134, p < 0.05, parc. n* = 0.043.
We found significant influence of carotid endarterectomy
on the BHI values in the group of patients with incomplete
CoW, F (1.27) = 62.318, p < 0.0005, parc. n> = 0.698 and
in the group of patients with complete CoW, F (1.65) =
30.788, p < 0.0005, parc. n? = 0.321, as shown in Figure 2a.

By using ANOVA, we tested interaction effect of follow-
ing variables: morphology of CoW (“complete” and “incom-
plete” CoW) and operation status (before and after surgery)
on BHI values. There was a significant interaction between
the completeness of the CoW and operation status and their
impact on the level of BHI, F (1.92) = 4.557, p = 0 035, parc.
1’ = 0.047. More significant increase in BHI value was reg-
istered in group of patients with incomplete CoW after the
operation compared to patients with complete CoW. The
difference proved to be statistically significant for p = 0.035.
Therefore, carotid endarterectomy affected the patients with
incomplete CoW more, in terms of improvement of cere-
brovascular reactivity, as shown in Figure 2a.

For the side opposite to stenosis, ANOVA showed sig-
nificant difference in BHI value before and after operation
in both groups (F = 7.357, p =0.008, parc. n* = 0.072), but
no difference between the groups (F = 0.831, p = 0.34, parc.
n* = 0.009), as shown in Figure 2b.

DISCUSION
In asymptomatic significant ICA stenosis, revasculariza-
tion is indicated only in low risk patients, who feature in-

creased risk of stroke [5]. In this respect, investigation of
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Figure 2. Estimated marginal means of breath-holding index before
and after operation in asymptomatic patients with complete and in-
complete Circle of Willis (CoW) at the a) operated side; b) contralateral
side

cerebrovascular reactivity in asymptomatic patients has
been recognized in up-to-date guidelines in preoperative
assessment and risk stratification of patients with carotid
artery stenosis [6]. Low cerebrovascular reactivity means
that the cerebral arteries are already dilated to the maxi-
mum due to low cerebral perfusion and there is a limited
reserve of adaptation of cerebral flow. In asymptomatic
patients with significant carotid artery stenosis reduced
cerebrovascular reactivity increases risk of stroke 13-25%
per year [7-11]. Decreased circulatory reserve and lack
of collateralization may increase the risk of stroke by the
mechanism of impaired hemodynamics and due to the fact
that arterio-arterial embolization from diseased carotid
artery occurs more often in the zone of reduced circula-
tory reserve [12, 13].

Association of incomplete CoW finding on non-con-
trast enhanced magnetic resonance angiography and low
cerebrovascular reserve has been documented as well [14].
Non-contrast enhanced magnetic resonance angiography
that was used in our research, represents functional mor-
phology of CoW as it displays only blood flow within the
vessels [2]. Although numerous types of CoW morphology
have been described, simplification to “complete” and “in-
complete” CoW has been accepted for easier use in clinical
practice [15]. It is evidenced that 25-30% of asymptomatic
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patients and 45-60% of symptomatic patients with carotid
artery disease have incomplete CoW [16]. In symptom-
atic patients with significant ICA stenosis, if the incom-
plete CoW is present, there is an increased annual risk of
stroke up to 13-17% [17, 18]. For asymptomatic patients
with ICA stenosis, there is a lack of data from controlled
prospective studies [19]. Retrospective post-hoc analyzes
of a SMART group showed increased but not statistically
significant risk of stroke in patients with “incomplete”
CoW [14].

Our study showed that in patients with incomplete
CoW, circulatory reserve at the side of ICA stenosis was
significantly lower (median BHI = 0.62) compared to the
patients whose MRA findings showed the complete CoW
(BHI median = 0.88). Ass well BHI at the side of ICA ste-
nosis was lower compared to the side opposite to the steno-
sis (BHI median = 1, 09). BHI in the group of patients with
incomplete CoW tended to be lower than the proposed
cut-off value for normal findings which is 0.69 [4].

Operative treatment resulted in the significant increase
in BHI at the side of the stenosis both in groups of patients
with complete and incomplete CoW. We registered both
significant improvement circulatory reserve and normal-
ization of the findings in the majority of patients in which
BHI was below the threshold of 0.69. Such effect indicates
that the revascularization of stenosed ICA removes the
cause of impaired circulatory reserve and reduced vasomo-
tor reactivity. More beneficial effect of surgical treatment
we found to be in asymptomatic patients with incomplete
CoW with more significant increase of BHI. For the op-
posed side, we found a trend of greater postoperative
increase in BHI value in the group with complete CoW,
which can be explained by the phenomenon of “stealing”
from the healthy side over active collaterals that was pres-
ent before the operation.

The literature emphasizes the importance of the ef-
fect of carotid endarterectomy on patients with extremely
low parameters of cerebral vasoreactivity [20, 21]. Soinne
et al. [22] founded beneficial effect of surgery only in
symptomatic but not in asymptomatic patients. In afore-
mentioned research, the asymptomatic patients were not
stratified according to CoW morphology. A significant
improvement of cerebrovascular reactivity after carotid
endarterectomy in asymptomatic patients can be regis-
tered in both sides of brain [23, 24]. Surgical treatment
of asymptomatic and symptomatic patients is followed by
normalization of cerebrovascular reactivity and collateral
flow in the CoW [25]. Improvement of cognitive function
after carotid endarterectomy along with the improvement
of cerebrovascular reactivity is emphasized [26]. Previously
mentioned SMART study group was one of the rare studies
that followed operated and non-operated asymptomatic
patients with complete and incomplete CoW, still it was
the retrospective study [14].

Apnea test and its modifications are easily available,
and can be done in most vascular labs, it is also proved to
be comparable to other methods of measurement of cere-
brovascular reactivity [27]. Still there is a problem of its
reliability especially in patients who are poorly compliant
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with the procedure, which is recognized as a limitation
of this study. Association of incomplete CoW and low
cerebrovascular reserve is evident, as well as the effect of
ICA revascularizations on cerebrovascular reactivity, but
whether the presence of incomplete CoW can be observed
as a risk feature in asymptomatic ICA stenosis is still to
be debated.

CONCLUSIONS

In most asymptomatic patients, cerebrovascular reactiv-
ity restores to normal following carotid endarterectomy.
Parameters of cerebrovascular reactivity are lower in pa-
tients with incomplete CoW and the increase after carotid
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endarterectomy is more significant in such patients. This
suggests that carotid endarterectomy is more beneficial
in asymptomatic patients with incomplete CoW in terms
of cerebrovascular reactivity, but does it indicate clinical
benefit in such patients (i.e. reduction of the risk of stroke)
is yet to be approved by future prospective studies.
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HekomnneTHocT Buancosor npcteHa u uepebpoBackynapHa peakTMBHOCT KOZ,
acMMNTOMaTCKUX 6onecHMKa Npe 1 Nocie KapoTUAHE eHaapTepekTomuje

Bnagumup MaHojnosuh'2, Hophe Munowwesuh'? Hebojwa byaakos'?, paran Hukonuh'?

'YHusep3utet y HoBom Capy, MegnumHcku dakyntet, Hosu Cag, Cpbuja;
2KnuHnuky LeHTap BojsopuHe, KnuHika 3a BackynapHy 1 eHaoBackynapHy xupyprujy, Hosu Cag, Cpbuja

CAXETAK

YBoa/Unm Bunncos npcteH npeAcTtaBiba Haj3HavajHWju Ko-
natepanHu nyT Kojum ce obe3behyyje npoTok y xemmcpepama
MO3ra KoJj eKCTpaKkpaHujaiHe KapoTuaHe CTeHO3e U OKNy-
3uje. Y mornefy NprcycTsa KoaTepasaHor NPOToKa PasnKyjemo
KOMMNETHU 1 HEKOMMIETHM Brnmncos npcTeH. BonecHnuy ca
eKCTpaKpaHuWjanHoM KapoTugHom 6onelwhy Koju umajy Hekom-
nneTaH Bunmcos npcteH nmajy cnabujy LepebposackynapHy
PEeaKTUBHOCT 1 MOBHLIEH PU3NK MOXAAHOT yaapa. Llepebpo-
BacKy/lapHa peakTUBHOCT OMNKCyje pe3nayanHu KanayuTeT 3a
Jvnataumjy LepebpanHux KpBHUX CyLOBa Y YCIOB/MA MOXAaHe
xunonepoysuije.

Linrs oBe cTyauje 610 je fa ce yTBpAe NpomMeHe y Lepebposa-
CKy/NapHOj PeaKTNBHOCTM NOCNE KAPOTUAHE EHAPTEPEKTOMUjE
KOZ aCMMMTOMATCKMX 60IECHMKA Ca KOMIMIETHVM U HEKOMMET-
HUM BunncoBrm npcTeHoM.

MeTtoge Cryauja je ykibyunna 97 60necHrKa ca acumMnTomMar-
CKOM KapOTVAHOM eKCTpaKpaHujanHom bonewhy Kop Kojux
cmo oapehuBany LiepebpoBacKynapHy peakTBHOCT METOLOM
arHea TecTa Mpe ¥ Nocie KapoTuaHe eHjapTepekTomuje. bo-
NEeCHNLW Cy Ha OCHOBY Hana3a 6e3KOHTPaCTHe MarHeTHe pe3o-
HaHTHe aHrvorpaduje 6vunu nogerbeHn y e rpyne: 6onecH1LM
ca KOMMIETHUM BunrcoBum npcteHom 1 601ecHULM ca HEKOM-
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nneTHUM Bunncosum npcreHom. CTaTucTMUKa aHany3a nogpasy-
MeBasna je AeCKPUNTUBHY CTAaTUCTUKY, YHUBAPWjaHTHY aHanmsy u
ANOVA 3a nopehetbe NapameTapa LepebpoBackynapHe peak-
TUBHOCTM NpPe 1 NOC/e KapoTUHe eHJapTepeKkTomuje.
PesyntaTtm Pe3yntaTu cy nokasanu 3HauajHo noBehame napa-
MeTapa LiepebpoBackyapHe peakTYBHOCTM Ha CTPaHU CTeHO3e
y 06e rpyne 6onecHnKa ca KoMniaeTH!M BunmcoBum npcteHom
(nopact BHI ca 0,897 Ha 1,090; F (1,65) = 30,788, p < 0,0005,
parc. n?=0,321) 1 HeKOMNNETHUM BrnncoBrm npcTeHom (mo-
pact BHI ca 0,690 Ha 1,010; F (1,27) = 62,318, p < 0,0005, parc.
n?=0,698), Nnpv yemy je MOpacT y rpynu ca HEKOMMAETHUM
BunucoBmm npcteHom 61o 3HauajHmju 3a p = 0,035 (F (1,92) =
4,557, parc. n* = 0,047).

3akmyuak Kog BehrHe acumnTomaTcKux 6onecHnKa ca Ka-
poTugHom 6onelwhy KapoTugHa eHfapTepekToMmuja AOBOAN
[0 HopMasnuv3aumje napameTapa LepebpoBackynapHe peak-
TBHOCTW. LlepebpoBackynapHa peakT1BHOCT je HuKa Kog 60-
NecHUKa Koju UMajy HekomnieTaH Bunmncos npcTeH, a nopact
LiepebpoBacKynapHe peakTVBHOCTM MOc/e onepauuje Uspa-
YKEHU)jU je Kof 0BUX BonecHMKa.

KmbyuHe peun: nHaekc 3agpkaBama Aaxa; yHyTpalltba Kapo-
TIHa apTepuja; eKCTpaKpaHuWjaiHa KapoTuaHa bonect; ctpatu-
dvrKaLmja pu3mKa Kog acMNTOMATCKIX KapoTUAHUX 6onecHnKa
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SUMARRY

Introduction/Objective The objective of the paper is an assessment of the effect of graduated elastic
compression stockings on clinical findings, complications, and inflammatory and thrombotic markers
in patients with superficial vein thrombophlebitis.

Methods This prospective study was conducted between January and July of 2017, at the Clinic for Vas-
cular and Endovascular Surgery of the Clinical Centre of Serbia. All the patients were clinically examined,
and color duplex ultrasonography of the superficial and deep venous systems was performed. In all
cases, we follow clinical finding, inflammatory and thrombotic markers, and superficial vein thrombosis
(SVT) complication.

Results SVT was detected in 60 patients (36 women, aged 23-75 years and 24 men, aged 18-76 years.
Most patients were with unilateral, subacute, above-knee located SVT. Regarding the typical clinical
symptoms of SVT, patients were divided into four groups. The majority of our patients (group D) had all
the symptoms associated. Regarding the severity of SVT and risk factors, the patients were divided into
a greater risk group (Group ) and a lesser risk group (Group Il), and treated with low-molecular-weight
heparin, aspirin and two classes of graduated elastic compression stockings regarding the level of SVT.
Laboratory testing of inflammatory and thrombotic markers in patients with SVT was performed at the
beginning and at the end of therapy.

Conclusions In treatment of SVT, higher class of graduated compression therapy has stronger influence
in decrement of inflammatory and thrombotic factors and prompt and adequately chosen therapy of
SVT allows stoppage and regression of the thrombotic process.

Keywords: graduated elastic compression stockings; inflammatory and thrombotic markers; superficial
vein thrombophlebitis

INTRODUCTION The color duplex ultrasonography of su-
perficial and deep veins is a highly reliable
diagnostic method and has an important role

in deciding between conservative and surgi-

Acute superficial thrombophlebitis of the lower
extremities is one of the most common vascular

diseases affecting the population. Although it is
generally considered a benign disease, it can be
extended to the deep venous system and cause
pulmonary embolism.

Superficial vein thrombophlebitis (SVT)
frequently occurs in varicose veins. It can be
caused by trauma, such as catheter insertion or
direct intimal injury. It is believed that hidden
infection in varicose veins is a potential factor
for the development of thrombophlebitis, which
might be exacerbated after operations, injection
treatments, trauma, or exposure to radiation
therapy. While considering factors leading to
SVT, the clinician must remember all the com-
ponents constituting Virchow’s triad — namely
intimal injury, stasis, and changes in blood co-
agulation [1, 2]. SVT manifests as a local pain,
itching, tenderness, reddening of the skin, and
hardening of the surrounding tissue [3].

cal treatment or follow-up of the patients who
were operated on [4].

Conservative treatment of SVT depends on
its etiology and extent, as well as the severity of
symptoms. It usually implies platelet antiaggre-
gation and anticoagulation therapy, combined
with graduated elastic compression stockings
(GECS) [5, 6].

This study was performed in order to es-
timate the effect of the GECS on the clinical
finding, complication, and inflammatory and
thrombotic markers in patients with SVT.

METHODS

This study was designed as a prospective study.
It was conducted between January and July of
2011, at the Clinic for Vascular and Endovascular
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Surgery of the Clinical Centre of Serbia. This study was
approved by the institutional ethics committee, and written
consent was obtained from all the patients for the publica-
tion of the paper and any accompanying images.

The criterion for inclusion in this study was the pres-
ence of acute or subacute SVT, located below the knee
or distally above the knee, but without propagation into
deep or perforating veins. All the patients were clinically
examined, after which color duplex ultrasonography of the
superficial and deep venous systems was performed. All
the cases were treated as outpatients.

Coagulation profile was examined in 10 patients. This
included protein C activity level, protein S activity level,
activated protein C resistance, antithrombin III level and
activity, and lupus anticoagulant antibodies.

Classification of patients into groups was made based
on estimation of the potential risk for spreading of throm-
bosis and affecting deep or perforating veins. The main
criterions were level of SVT, proximity of perforating veins,
as well as obesity, immobility and physical inactivity. Ac-
cording to this, the patients were classified into a group
with greater risk (Group I) or lesser risk (Group II).

Patients in Group I were treated with low-molecular-
weight heparin (LMWH) and those in Group II with
aspirin (ASA). Patients in both groups have also been
treated with GECS, class I (18-21 mmHg) or class II
(23-32 mmHg) depending on the Clinical-Etiological-
Anatomical-Pathophysiological classification. Patients with
CO0 and C1 stage were treated with class I, while patients
with C2-C6 were treated with class IT GECS.

The effect on the biochemical parameters, inflamma-
tory and thrombotic markers (leukocyte number, D-dim-
mer, fibrinogen, C-reactive protein, alkaline phosphatase,
creatine kinase, lactate dehydrogenase, gamma glutamyl
transferase, alanine transaminase, and aspartate transami-
nase) was estimated 14 days after the initial examination.

All cases in which rapid propagation or propagation
toward sapheno-femoral venous junction was detected
were excluded from the study. Those patents were usually
treated surgically (by performing ligation or crossectomy).

Data analysis was assessed using statistical evaluation in
addition to various descriptive and analytic statistical meth-
ods (measures of central tendency, t-test, f-test, and others).

RESULTS

SVT was detected in 60 patients: 36 women (aged 23-75
years) and 24 men (aged 18-76 years). Group I consisted
of 28 and Group II of 32 patients. No patient had a history
of malignancy or was peripartum. No patient reported a
history of trauma to the lower extremities. Patients’ demo-
graphic characteristics are presented in Table 1.

Most patients were with unilateral, subacute, above-
knee located SVT. Table 2 presents clinical characteristics
of SVT.

Regarding the typical clinical symptoms of SVT, the
patients were divided into four groups (Table 3). Patients
in groups A, B, and C had isolated erythema, pain, or

‘ DOI: https://doi.org/10.2298/SARH200311112M

Markovi¢ D. et al.

Table 1. Demographic characteristics

Characteristic Group | Group Il
Men 11 13
Sex
Women 17 19
Mean Age 48.29 51.69

Table 2. Superficial vein thrombophlebitis (SVT) characteristics

Characteristics Group | Group Il
Tosoaraphic ma Above knee 9 23
pograp P Below knee 19 9
Acute SVT 10 18
Type
Subacute SVT 18 14

Table 3. Clinical presentation of superficial vein thrombophlebitis

Group Symptoms n (%)
A Erythema or inflammation 7(11.7)
B Pain, induration and tenderness 9(15)
C Swelling and tissue warmth 18 (30)
D Symptoms associated 26 (43.3)
Total 60 (100)

Table 4. Patients’ groups regarding therapy and class of graduated
elastic compression

Group Therapy, compression n (%)
LMWH + class | 14 (23.3)
Group |
LMWH + class Il 14 (23.3)
ASA + class | 16 (26.7)
Group Il
ASA + class Il 16 (26.7)
Total 60 (100)

ASA - acetylsalicylic acid; LMWH - low-molecular-weight heparin

swelling. Majority of our patients (group D) had all symp-
toms associated.

Regarding the severity of SVT and risk factors, the pa-
tients were divided into a greater risk group (Group I)
and a lesser risk group (Group II). Patients in Group I
were treated with LMWH, while patients in Group II were
treated with ASA. Patients were treated with two classes
of GECS regarding the level of SVT. Patients with below-
knee SVT were treated with class I compression, whereas
the patients with above-knee SVT were treated with class
II compression (Table 4).

Laboratory testing of inflammatory and thrombotic
markers in patients with SVT was performed at the begin-
ning and at the end of therapy (mean values are presented
in Figure 1). All our patients with SVT had D-dimer value
elevated over the baseline. Also, in all patients, increase in
the values of inflammatory parameters, CRP and fibrino-
gen was observed.

After a two-week therapy, we have noticed that there
was a subjective improvement in most patients (57 of them,
95.5%), with stoppage of thrombosis progression.

In two patients treated with ASA and class I GECS there
was thrombus propagation into Cockett perforating veins.
Afterwards, they were treated with LMWH, and eventually
with oral anticoagulants.

One patient treated with LMWH and class II GECS
suffered proximal propagation of SVT through sapheno-
femoral junction into the common femoral vein. Two

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):43-47
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Figure 1. The graduated elastic compression stockings compression
effects on inflammatory and thrombotic markers

months later, that patient had a malignant process in the
lungs established.
None of our patients suffered a pulmonary embolism.

DISCUSSION

Pharmacological and mechanical methods are used in the
prevention and therapy of superficial and deep vein throm-
bosis. Pharmacological methods alter the blood coagula-
tion, while mechanical methods include pneumatic com-
pression and, especially, GECS. The exact mechanism how
GECS function remains partially unknown. It is assumed
that graded circumferential pressure, combined with activ-
ity of muscles, causes propulsion of blood from superficial
to deep venous system through perforating veins [5-8].

SVT is characterized by the formation of thrombi in-
side superficial veins, with involvement or occlusion of
the lumen and inflammatory reaction along the venous
path [9]. Inflammation and thrombosis are closely con-
nected. Several clinical studies have examined the rela-
tion between levels of inflammatory markers and venous
thrombosis. The common conclusion for all of them is
that the risk of developing venous thrombosis is associ-
ated with elevations in plasma levels of CRP, interleukin 6
(IL-6) and IL-8, monocyte chemotactic protein 1, tumor
necrosis factor alpha (TNF-a), and others. In the acute
phase of SVT, a majority of inflammatory markers were
increased, particularly hsCRP, IL-6 and TNF-a. This find-
ing was expected, since inflammation represents one of the
basic pathogenetic mechanisms of SVT and is not limited
only to the vessel wall, but usually affects the surrounding
tissue as well [10].

One of the recent studies has shown that CRP is el-
evated in patients with acute deep vein thrombosis (DVT)
compared to controls, and that levels decline during the
tirst few days of DVT treatment. Similar conclusions were
made for IL-8 levels, leading to the conclusion that the
thrombotic process produces a systemic inflammation. It is
also believed that the decrement in levels of inflammatory
factors is partly caused by heparin treatment (because of
its anti-inflammatory effects) [11].

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):43-47

The fragments of the disintegrating fibrin in the clot
are fibrin degradation products, one of which is D-dimer,
which consists of variously sized pieces of cross-linked
fibrin. Almost all patients with acute superficial or deep
venous thrombosis have an elevated D-dimer level. An
elevated D-dimer level is associated with many illnesses,
and therefore is not specific to venous thromboembolism.
D-dimer tests can have high sensitivity, which is useful
because a normal test excludes the diagnosis of venous
thromboembolism. D-dimer testing is most appropriate
in the assessment of outpatients since the prevalence of
disease and the likelihood of comorbidity are lower than
in the inpatient population, making a test of exclusion par-
ticularly valuable. Therefore, it is often used in conjunction
with clinical probability scoring or color duplex ultraso-
nography to reduce the need for further imaging [11, 12].

In the literature, few papers study the biochemical pa-
rameters of inflammation with the treatment of SVT. One
of the earliest and most cited papers is a study in which De-
Takats [13] speculated that dormant infection in varicose
veins was a factor in the development of thrombophlebitis.
The paper mentions the experience with the treatment
of 1500 patients with resting infection using parenteral
therapy.

All examined biochemical markers of inflammation (leu-
kocyte number, CRP, and fibrinogen) were significantly re-
duced in Group I with ASA therapy, probably due to larger
decrease in markers of inflammation with aspirin therapy,
possibly because of anti-inflammatory effects of ASA.

The paper by Harenberg et al. [14] has shown a decrease
of D-dimer during unfractionated heparin (UFH) and
LMWH treatment of deep vein thrombosis. Also, in patients
with acute venous thromboembolism (VTE), D-dimer was
elevated and it decreased after three days of treatment with
UFH or with LMWH, but remained above the normal levels
for the first week of treatment. The role of the pretest clinical
probability score and/or the D-dimer concentration in the
diagnostic management of thrombophlebitis and/or DVT
has been the objective of many studies. D-dimer testing is
most appropriate in the assessment of outpatients because
the prevalence of disease and the likelihood of comorbid-
ity are lower than in inpatient populations, making a test
of exclusion particularly valuable [15]. We found that no
significant decrease of D-dimer was noted in both groups,
but all values remained above the cut-off value.

Uncu [16] has evaluated the efficacy of LMWH com-
pared to combined therapy of LMWH with non-steroidal
anti-inflammatory drugs (NSAIDs) in treatment of SVT.
He has found that significant improvements were achieved
for both groups after the treatment in terms of all SVT
symptoms. The results of their study suggest that the com-
bined therapy of LMWH with an anti-inflammatory agent
is more effective than LMWH, and that it might be an
important option in the standard treatment of SV'T.

Yasim et al. [17] evaluated serum concentrations of pro-
coagulant, endothelial, and oxidative stress markers in ear-
ly primary varicose veins compared to healthy volunteers.
They investigated vascular endothelial marker levels and
the effect of endothelial damage on coagulation parameters
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and vasodilator substances to determine metabolic mark-
ers of oxidative stress in patients with varicose veins and
vascular endothelial damage caused by oxidative stress.

They did not find a statistically significant difference
between the study group and the control group. Their
conclusion was that systemic increased oxidative stress
seems not to be related to the early stages of chronic venous
insufficiency.

Poredos and Jezovnik [18] noted that inflammation has
been accepted as a possible mechanism through which dif-
ferent factors cause formation of thrombus. They suggested
that inflammation of the vein wall initiates thrombus for-
mation, and that inflammation and coagulation systems
are coupled by a common activation pathway. Therefore,
the key event in the initiation of venous thrombus forma-
tion is most probably vein wall inflammation, but expected
relationship between inflammatory markers as indica-
tors of inflammatory process and clinical VTE has not
been recognized yet. In their opinion, C-reactive protein
does not appear to be useful in predicting future venous
thrombosis or to be useful in the diagnosis of VTE [17].
In patients with SVT, levels of inflammatory markers are
increased in the acute phase of the disease and most of the
markers significantly decrease after 12 weeks. Also, levels
of circulating inflammatory markers are negatively related
to the recanalization rate of thrombosed superficial veins,
which indicates that inflammation inhibits the resolution
of thrombus and the recanalization of occluded veins [18].

According to the results of the present trial, which are
supported by coherent data from the literature, it is not
justified to recommend compression stockings in addi-
tion to LMWH and NSAIDs for prolonged time periods,
but they might have beneficial effects early in the disease
process [19].

GECS provide the graded compression to the leg, high-
est at the level of ankle. They assist the calf muscle pump
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and reduce elevated venous tension and valvular reflux.
The final effect is reduction of edema, improvement of
tissue microcirculation, and prevention of development
of skin lesions. The same effect is documented with using
knee-length and thigh-length compression stockings; how-
ever, knee-length stockings are easier to apply and wear.
Existing studies investigating the effect of GECS in patients
with chronic venous disease have been graded as having
low quality, while a Cochrane review concluded that there
is insufficient high quality evidence to determine whether
compression stockings are effective as the sole and initial
treatment of varicose veins [20].

Some studies also confirm that compression stocking
therapy in the varicose vein wall may change the levels
of biomarkers associated with vein insufficiency [21]. A
higher level of class II GECS in our study led to a signifi-
cant reduction of symptoms, equivalent to a greater effect
on venous hypertension.

CONCLUSION

1. D-dimer is a successful diagnostic test in the initial
phase and recovery phase.

2. In treatment of superficial venous thrombosis, higher
class of graduated compression therapy has stronger
influence in decrement of inflammatory and throm-
botic factors.

3. The prompt and adequately chosen therapy of super-
ficial venous thrombosis allows stoppage and regres-
sion of thrombotic process.

4. Elastic bandage combined with an anticoagulant
therapy with anti-inflammatory drugs is the method
of choice.
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YTuuaj rpagyncaHe enactuiHe KomnpecusHe 6aHAaXe Ha KIMHUYKU Hanas,
KOMMN/IMKaLuje, Kao U Ha mapKepe MHnamauuje u Tpombo3e Koa 6onecHUKa
Ca NOBPLUHMM BEHCKUM Tpombodnebutucom

[paraH Mapkosuh|?, [iparaH Bacuh', Mepuua MyTasuuh', CnobopaH LisetkoBuh'2, BnagaH Monosuh?, Nlazap [asugosuh'>

'KnuHuukn uentap Cpbuje, KnuHuka 3a BacKynapHy 1 eHaoBackynapHy xupyprujy, beorpag, Cpouja;

YHusep3uTet y beorpapy, MeanunHckn dakynter, beorpag, Cpbuja;

3KnuHnuky LeHTap BojsoguHe, KnuHuKa 3a BackynapHy 1 TpaHcnnaHTaumoHy xvpyprujy, Hosu Cag, Cpbuja

CAXETAK

YBoa/Lum Lnmb paga je npoueHa yTuuaja rpagyncaHux ena-
CTUYHMX KOMMPECMBHYIX Yapana Ha KINHUYKW Hafla3, KoMnau-
Kauuje, Kao 1 Ha Mapkepe nHdnamaumje 1 Tpombo3e Kog 60-
JIECHMKA Ca MOBPLUHVM TPOMOO(IeOUTUCOM.

MeTtope OBa npocnekTvBHa CTyAwja je cnpoBoheHa of jaHyapa
[0 jyna 2017. rognHe Ha KnHyLwm 3a BaCKynapHy 1 eHA0BaCcKy-
napHy xupyprujy Knunuukor ueHtpa Cpbuje. CBu 6onecHuLm
Cy NMOABPrHYTU KIMHWYKOM Npernegy, a nocse Tora je yuunte-
Ha 1 Konop-AynneKc ynTpacoHorpadwja nospLUHor v Ay6okor
BeHCKor cuctema. Kog carix 6onecHnKa npaheHm cy KINMHUYKM
Hanas, Mmapkepu nHdnamaumje 1 Tpomb03e, Kao 1 KOMMIMKa-
Lmje NoBpPLUHOT BEHCKOT TpombodpnebuTurca (MBT).
Pesyntatum BT je gujarHocTrkoBaH Ko 60 6onecHuKa (36
XeHa ctapocTtv o 23 1o 75 rofjmHa 1 24 myLlikapLa ctapocTtu
of 18 po 76 rognHa). BehrHa 6onecHuka je umana yHunate-
panHu, cyb6akyTHu MBT nokanusoBaH U3Hag KoneHa. Mimajyhn
y BUAY KNUHUYKe CUMnTOMe, 6onecHnLm cy 6unm nogerbeHu
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y ueTnpw rpyne. BehnHa 6onecHuka y Haloj ctyauju (rpyna
[l) nmana je cBe yapyxeHe cumntome MNBT. Y3umajyhu y 063up
cteneH lNBT 1 dpakTope pusrika, bonecHnLm cy 6unu nogereHu
y rpyny ca noBuLweHM pu3rkom (rpyna ll) ny rpyny ca marbum
pu3nkom (rpyna l) n TpeTupanm cy npuMeHoM xenaprHa mane
MONeKyJICKe Mace, acNyPUHOM 1 ca AiBe Knace rpagyvicaHe Kom-
npecuBHe Tepanuje y3umajyhin y 063vp HuBo MBT. Jlabopato-
PWjCKO UCNUTVBaHE NHOIAMATOPHMX U TPOMOOTCKIX MapKepa
Kop 6onecHuKa ca MBT obaBsbeHO je npe 3anounkbama 1 no
3aBpLUETKY Tepanuje.

3aksbyyak Y TpetmaHy BT BuLLM CTeneH rpagymcaHe Komnpe-
CUBHE Tepanuje nma 3HauajHuju yTuLaj Ha CMakbetbe BPeaHo-
CTV MapKkepa nHdnamauyje n Tpombo3e, a 6p3a 1 afeKkBaTHO
opabpaHa Tepanuja MBT omoryhasa 3aycTaBbatbe 1 perpecujy
Tpomb6oTCKOr npoLieca.

KmbyuHe peun: rpagyncaHe enactiyHe KOMNpecmBHe yapane;
MapKepu rHdnamauuje n TpomM603e; NOBPLUHY BEHCKM TPOM-
60dnedbuTnc
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SUMMARY

Introduction/Objective Nonclassical celiac disease (CD) is characterized by a very heterogeneous and
non-specific clinical presentation.

The aim of this study was to determine the basic symptoms and clinical signs of this CD subtype in
children and adolescents

Methods The study was based on a sample of 58 children and adolescent, 38 female and 20 male, ages
1.75 to 17.75 (10.01 + 4.62) years with a nonclassical CD diagnosed according to the European Society
for Pediatric Gastroenterology, Hepatology and Nutrition criteria from 1990 and 2012.

Results Except four patients who were between the ages of 1.75 to 2.50 years, all others were older than
three years. The main clinical symptoms and signs suggestive of non-classical CD were anemia caused by
iron deficiency (48.28%), short stature (34.48%), and intermittent abdominal pain (18.97%), anorexia with
stagnation or weight loss (13.79%), and chronic constipation (6.9%). Thirty patients had one symptom or
sign of the disease, 15 had two and 13 had three. In addition, 12 patients had dental enamel hypoplasia,
18 sideropenia without anemia and five mild isolated hypertransaminasemia. A gluten-free diet, apart
from the dental enamel hypoplasia, has resulted in the withdrawal of all indicators of the disease.
Conclusion The main symptoms and clinical signs of nonclassical CD in children and adolescents were
iron deficiency anemia, short stature and intermittent abdominal pain, and less frequently anorexia with
stagnation or weight loss and chronic constipation. Excluding dental enamel hypoplasia, a gluten-free
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diet leads to a complete recovery of the patient.

Keywords: nonclassical celiac disease; children and adolescents; symptoms and signs

INTRODUCTION

Celiac disease (CD) is one of the most frequent
autoimmune diseases of the modern man [1,
2, 3]. It primarily occurs in white population
(~1%) as a result of polygenic predisposition
and exposure to gluten and related prolamins of
wheat, rye, and barley [1, 4, 5, 6]. The basis of
the disease and the key finding in its diagnos-
tics is gluten-sensitive enteropathy, i.e., a non-
specific inflammation of the small intestinal
mucosa that resolves by gluten-free diet [6-9].
Beside enteropathy, either symptomatic or as-
ymptomatic, the disease is also characterized by
different extraintestinal manifestations [8-11].
From the clinical aspect, CD is divided into two
basic types: symptomatic and asymptomatic
[10]. Symptomatic disease is further differen-
tiated to classical (typical) and non-classical
(atypical) [8, 9, 10]. Classical CD is character-
ized by poor appetite, chronic diarrhea, failure
to thrive, muscle wasting, abdominal distension
and irritability, while non-classical forms of the

disease are dominated by atypical digestive
and/or various extraintestinal manifestations,
such as constipation, abdominal pain episodes,
isolated hypertransaminasemia, apthous stoma-
titis, iron deficiency anemia, short stature, de-
layed puberty, decreased bone density (osteope-
nia or osteoporosis), alopecia, chronic fatigue,
anxiety, depression, and others [10-16]. The
classic CD form is most often seen at the age of
9-36 months and non-classical in later child-
hood, adolescence and in adulthood [8, 17].

The aim of our study was to analyze the
symptoms and clinical signs of non-classical
CD in children and adolescents. In addition,
the degree of damage to the small intestinal
mucosa obtained by enterobiopsy in this CD
subtypes was also considered.

METHODS

The objectives of the study were considered on
a sample of 58 children (38 female; with age
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range 1.75-17.75 years, mean 10.01 + 4.62 years) nonclas-
sical CD confirmed in two of the five reference centers in
Serbia during the period from January 1994 to Decem-
ber 2019. The study protocol was approved by the local
Committees on Ethics. The diagnosis of CD was based on
the revised criteria of the European Society for Pediatric
Gastroenterology, Hepatology and Nutrition (ESPGHAN)
from 1989 and on the new ESPGHAN guidelines published
in 2012 [9, 18]. The Oslo definitions for CD were used for
differentiation of non-classical and classical type of the
disease [10].

In each patient’s anamnesis, the exact data related to
the onset, duration and type of symptoms on the clinical
signs of the underlying disease are required, while in the
context of the complete clinical examination each of them
accurately measured body length/height and weight and
the obtained values compared to the standard for the ap-
propriate age and gender [19]. The values of body length/
height are expressed in percentages, and deviations in body
weight in relation to the ideal in percent. Additionally, in
all patients with short stature, in order to evaluate the ma-
turity of the bone, the x-ray of the left hand “en face” was
performed. The used reference standard for determining
bone age was the Greulich and Pyle Atlas [20].

Blood count, serum iron and ferritin concentrations
and other laboratory nutritional indicators (total proteins,
albumin, urea, total cholesterol, 3-glyceride, calcium, phos-
phorus and alkaline phosphatase), as well as the liver func-
tion test (bilirubinemia, total and conjugated, ALT, AST
and gamma-glutamyl transferase) were determined by
standard laboratory methods from a blood portion taken
in the morning and before breakfast. The obtained find-
ings are compared with standard reference values [21].
The diagnostic criterion for anemia was level of the he-
moglobin (Hb) for children up to the age of five below 110
g/l for those 5-11 years below 115 g/l and for those over
11 years of 120 g/I [22]. The Hb value of 100-109 g/l was
classified as a mild anemia, 70-99 g/l moderate, and below
70 g/l severe [22]. The reference value for the iron serum
concentration was 10.7-31.3 umol/l [21]. In patients with
hypertransaminasemia, the serum creatine phosphokinase
activity was determined, so any of them, in addition to
the absence of cholestas and hemolysis, had no elements
for rhabdomyolysis. In addition, none received any of the
medications followed by an increase in the serum level of
transaminases, nor did it have an intercurrent infection
that would produce this effect.

In addition to enterobiopsy with pathohistological
analysis of small intestine mucosa as a basis for diagnosis
of the disease, which was done in all 58 patients, in 45
of them, the level of anti-tissue transglutaminase (anti-
TTG) antibodies was determined, and in 11 the presence
of HLA DQ2 and HLA DQ8 genotype. Classification of
pathohistological changes of the small intestinal mucosa
was performed according to modified Marsh criteria on
infiltrative (I), infiltrative-hyperplastic (II) destructive (III)
and hypoplastic (IV) type [23]. According to the degree of
mucosal damage, destructive enteropathy is additionally
classified into partial (IITa), subtotal (I1Ib) and total (IIlc).
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RESULTS

Except for four patients who were between the ages 1.75-
2.50, out of 58 patients, all the others were over three
years of age (Figure 1). The main clinical symptoms and
signs suggestive of non-classical CD were anemia caused
by iron deficiency (48.28%), short stature (34.48%), and
intermittent abdominal pain (18.97%), anorexia with stag-
nation or weight loss (13.79%), and chronic constipation
(6.9%) (Table 1). None of the patients had diarrhea. Most
patients, 30 (51.72%), had one symptom or a sign of the
disease, 15 had two and 13 had three. In addition, in 18
(30.03%) patients sideropenia without anemia was found,
in 12 (20.69%) dental enamel hypoplasia, and in five mild
isolated hypertransaminasemia (up to 1.5 times above the
reference value).

2 years [n=1]

3years [n=3]

4-10 years [n=24]

10-18 years [n=30]

Figure 1. Distribution of our patients by age (n = 58)

Table 1. Symptoms and clinical signs that indicated nonclassical CD
in our patients (n = 58)

Iron deficiency anemia 28
Short stature 20
Intermittent abdominal pain (> 2 months)
Anorexia and stagnation or weight loss
Chronic constipation (> 2 months)
Alopecia areata

Recurrent aphthous stomatitis

Dermatitis herpetiformis

—_
—_

== (N |D |

The Hb values in the patient group with anemia ranged
from 56-114 (93.11 £ 15.02) g/ In 12 out of 28 patients,
anemia was mild, moderate in 13, and severe in three pa-
tients. Serum iron levels in this group of patients were
1.2-10.5 (5.24 + 2.33) umol/l.

The degree of longitudinal growth retardation com-
pared to the average for the appropriate age and sex in
our 20 patients ranged from -10.5 to -19.22% (-13.65 +
2.07%). In 15 patients with short stature, the bone marrow
was slowed 0.5-2.5 (1.57 + 0.65) years. Other clinical and
standard laboratory findings were within normal limits.

In all 45 patients who were tested for anti-T'TG antibod-
ies, level values were elevated. In 43 of them, the anti-TTG
IgA class ranged from 28.6 to over 800 U/ml, while in two
with a selective IgA deficiency, a high level of anti-TTG
antibody IgG class (75.8 U/ml and over 1000 U/ml) was
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recorded. In all 11 patients tested for “celiac HLA, the pres-
ence of HLA DQ2 antigen was determined. Histological
analysis of small intestinal mucus samples in 54 (93.10%)
patients revealed a destructive enteropathy, in 15 partial
(IITa), in 23 subtotals (IIIb) and in 16 total (IIlc), while in
only four it was infiltrative-hyperplastic (II). In addition to
enteropathy, in three of our patients, lymphocytic gastritis
has been identified.

With a gluten-free diet and oral iron administration in
all patients with anemia, normal Hb and serum iron levels
were registered within 2-4.5 months. Also, during 0.5-2
years of a gluten-free child, none of the patients with short
stature had a height below the third percentile. A gluten-
free diet, apart from the dental enamel hypoplasia, has
resulted in the elimination of other symptoms and signs
of the disease.

DISCUSSION

CD is etiopathogenetically multifactorial and clinically
very heterogeneous autoimmune disease [1, 8]. With the
development and application of modern highly sensitive
and specific serological tests, in addition to clinically clas-
sic forms of the disease, today it is sovereign and more
frequently diagnosed and its non-classical (atypical) and
asymptomatic forms [1, 11]. Contribution to the improve-
ment of diagnostics CD has also tested for the presence
of HLA DQ2 and HLA DQS8 antigens as the main immu-
nogenic markers of the disease [1, 11]. Although elevated
levels of autoantibodies to tissue transglutaminase and en-
domycin and antibodies to deamidated gliadin, as well as
the absence of HLA DQ2 and HLA DQS8 antigens do not
have an absolute diagnostic value, their use is important
in the selection of patients for enterobiopsy that remains
the gold standard in the CD diagnostics [1, 9]. Bearing
in mind the symptomatology that is also encountered in
other pathological conditions, for the sake of reliable diag-
nostics, all of our patients were subjected to enterobiopsy
with a pathohistological analysis of the small intestine mu-
cosa. Excluding four patients, with verified infiltrative-
hyperplastic enteropathy, in all other damage of the small
intestinal mucosa was destructive type.

Unlike adults, CD in children is, in general, a reversible
disease [11, 16, 24]. The only exception is dental enamel
hypoplasia and in large part the gluten-induced cerebel-
lar ataxia, which remains permanently, as well as short
stature and reduced bone density if the disease is detected
at the final stage of adolescence [11, 24, 25]. In addition,
diagnostics and adequate CD treatment in childhood also
prevent its complications that occur during adulthood,
such as infertility in the generative period and fragility of
the skeleton, peripheral neuropathy, dementia, and some
malignancies in later years [1, 11]. That is why its detec-
tion and adequate treatment in the developmental period
are of particular importance. A gluten-free diet as a key
therapeutic measure, apart from the dental enamel hypo-
plasia, has resulted in the elimination of all indicators of
the disease in our patients.

‘ DOI: https://doi.org/10.2298/SARH200626070R
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Nonclassical type of CD is usually discovered in chil-
dren over the age of three [8, 17]. Except for four out of
58 patients, one in the second year and three in the third
year, all others were older than three years.

Iron deficiency anemia and short stature is the most
common extraintestinal manifestations of the pediatric
CD, including its nonclassical subtype [11, 25, 26, 27]. In
some cases, iron deficiency anemia or short stature may be
the only signs of a CD [27, 28]. Other symptoms and signs
of nonclassical CD, such as chronic constipation, recurrent
abdominal pain, isolated hypertransaminasemia, osteo-
penia or osteoporosis, apthous stomatitis, alopecia and
others, are significantly less common or rare [11, 25, 26].
Although these symptoms and clinical signs do not have a
specific character, in the context of their consideration, the
nonclassical CD should be considered as a possible cause.

The basis of the iron deficiency in CD is the absorp-
tion disorder caused by the morphological and functional
damage of the proximal part of the small intestine mucosa,
i.e., in the segment where iron is absorbed [29]. As with
other inflammatory diseases, additional involvement in
iron malabsorption has a suppressive effect of hepcidin
[29]. Negative iron balance in the CD is also significantly
contributed by its insufficient intake caused by anorexia.
In our group of patients, iron deficiency anemia was reg-
istered in 28 (48.28%) cases, of which in 12 (20.69%) as
the only sign of CD. In addition, 18 (33.33%) patients were
found to have sideropenia without anemia.

The pathogenesis of short stature in CD is a conse-
quence of a negative nutritional balance, and possibly other
factors, such as abnormalities in the growth hormone-insu-
lin-like growth factor axis and/or thyroid function [11, 27].
It is usually associated with a delayed maturation, anemia,
or some of its other symptoms and signs. Although it is
a frequent sign of non-classical CD, impaired growth is
particularly common in younger children with a classical
form of the disease [11, 25, 26]. In our group of patients
with nonclassical CD, short stature was established in 20
(34.48%) patients. In addition, in 15 of them it was identi-
tied delayed maturation and in 10 iron deficiency anemia.

Similar to the experiences of other authors, recurrent
abdominal pain, vague loss of appetite with stagnation in
body weight, isolated hypertransaminasemia and chronic
constipation, either as the only manifestation or with as-
sociated anemia, as well as hypoplasia of the dental enamel,
were relatively frequent abnormalities in the group of our
patients with nonclassical subtype of CD [11, 16, 24].

Other findings, such as alopecia areata, recurrent aph-
thous stomatitis and dermatitis herpetiformis, were rare
manifestations of a nonclassical CD and in a group of our
patients [11, 16]. In addition to enteropathy, in three of our
patients, lymphocytic gastritis was identified as not-so-rare
and on a gluten-free diet reversible finding in the CD [30].

CONCLUSION

Nonclassical CD is characterized by a very heterogeneous
and non-specific clinical presentation. According to our
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findings, the main features of this subtype of CD are iron
deficiency anemia and short stature, and then recurrent ab-
dominal pain, vague loss of appetite with stagnation in body
weight and chronic constipation. Although these symptoms
and clinical signs occur in many other pathological con-
ditions, as part of their etiological consideration must be
borne in mind and nonclassical CD. Timely diagnostics
and adequate therapy of nonclassical CD in developmental
period has a special significance that is reflected not only in
removing immediate problems, but also in the prevention
of complications that occur in later stages of life.
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KAMHMUYKKM cMMNTOMUM HEKNacuuHe LenunjauHe 601ecTi Koa Aele 1 agonecueHarta

Heperbko Pagnosuh', 3opaH Jlekorh??, Bnagumup Pagnosuh??, JeneHa Manauh*, Mapuja MnageHosuh?, JeneHa PagnoBuh®,
bumbaHa Bynetuh’#, Cunmwa flyunh??, bojaH byksa*?, iBaHa [awmnh?
'AKafiemmja MeAMLIMHCKNX Hayka Cprickor nekapckor ApylwTea, beorpag, Cpbuja;

2YH1Bep3nTeTCKa feyja KnnHuKa, beorpag, Cpbuja;
*YHusepauTet y beorpagy, MeanunHcku pakyntet, beorpag, Cpbuja;

*YHuBep3auTeT y beorpagy, Cromatonowku dakyntet, KnuHuka 3a fieujy n npeBeHTBHY cTomatonorujy, beorpag, Cpbuja;
Ynusep3utet,CuHrnayHym’, Gakyntet 3apaBCTBEHMX, MPABHUX 1 MOCIOBHYX CTYANja, BambeBo, Cpbuja;

63aBoA 3a 3APaBCTBEHY 3alUTUTY pafHUKa »KenesHuue Cpbuje”, beorpag, Cpbuja;

’Knunnukn ueHTap Kparyjesau, KnuHuka 3a negujatpujy, Kparyjesau, Cpbuja;

8YHuBep3uTet y Kparyjesuy, OakynTeT MeAULIMHCKIX HayKa, KparyjeBal, Cpbuja

CAXETAK

YBoa/Lnmb HeknacmuHy uenmnjaury 6onect (L|b) kapaktepuie
BPJIO XETEPOreHo 1 HecneunpuIHO KIMHNYKO UCMObaBatbe.
Linsb oBe cTyamje 610 je fa ce yTBPAE OCHOBHU CYMMTOMY 1
KNMHUYKM 3Hauwy osor nogtuna LIb kog feue v agonecueHara.
MeTtope Cryavja je 6a3vipaHa Ha y30pKy of 58 fielle 1 aforne-
cueHara, 38 xeHckor 1 20 mywkor nona, y3pacta og 1,75 go
17,75 (10,01 + 4,62) roanHa, ca HeknacnyHom LIb gnjarHoctu-
KOBaHOM Y CKNafly ca Kputepujymuma EBponckor yapy»era 3a
neyjy ractpoeHteposnorujy 13 1990. n 2012. roguHe.
Pesyntatu Ocum 4eTBOPO BoNecHMKa Koju cy bunu 'y fobu og,
1,75 po 2,50 roAmnHa, CBY 0CTanu cy 6unu cTapuju of TpU roam-
He. [NaBHM KNMHUYKN CUMNTOMU U 3HALW KOju1 Cy YKa3nBasm
Ha HeknacuyHy LIb 6unm cy aHemmja y3poKkoBaHa HefJoCTaTKOM
reoxha (48,28%), Hn3ak pact (34,48%), noBpemeHn 6051081 Y
TpOYXxy (18,97%), aHOpeKcwja ca 3acTojem U rybmuTkom Tenec-

DOI: https://doi.org/10.2298/SARH200626070R

He TexuHe (13,79%) n xpoHnyHa oncTunaumja (6,90%). JepaH
CYMMTOM UK 3HaK 6onectn umano je 30 6onecHuka, 15 aBa 1
13 Tpu. Mopep Tora, 18 6onecHrKa cy Manu craeponeHujy
6e3 aHemuje, 12 xunonna3sujy 3ybHe rnehu u net 6nary n3o-
NOBaHy xunepTpaHcamuHacemujy. finjeta 6e3 rnyteHa, ocum
xunonna3uje 3ybHe rnehu, pesyntupana je noBnayerem cBmX
nokasatesba bonectu.

3aksbyyak [T1aBHM CUMNTOMM U KNMHUYKU 3HALM HEKNacuyHe
LIB kop feLie v agonecLieHaTa Cy aHeMuja y3poKkoBaHa HefjocTaT-
KoM reoxha, Hr3aK pacT 1 noBpemeHn 60510Bm y Tpoyxy, a pehe
aHopeKcUja ca CTarHaLyjoM Unm rybuTKOM TEXUHE 1 XPOHMYHA
onctunayuja. M3ysumajyhu xunonnasujy 3y6He rnehu, anjeta
6€3 rnyTeHa JOBOAM [0 MOTMYHOT OropaBka 6oecHmKa.

KrbyuHe peun: HeknacuyHa LenumjauyHa 6onect; aeua 1 agone-
CLIEHTU; CYMMTOMM 1 3HaLM
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SUMMARY

Introduction/Objective One of the main side effects in patients undergoing valproic acid treatment is
weight gain, which might be the reason for drug discontinuation, especially in adolescent girls, and it
also has to be considered before introducing the drug.

The main goal of our study is to investigate a possible influence of antiepileptic therapy with sodium
valproate on weight and glucose homeostasis in pediatric patients with epilepsy.

Methods The investigation included 49 healthy children with recently diagnosed epilepsy. We measured
height, weight, and serum 12-hour overnight fasting glucose and insulin level before initiation and
after six- and 12-month valproic acid treatment periods. The body mass index and homeostasis model
assessment indexes were calculated for each patient and correlated after the initiation of therapy and
after six and 12 months of therapy.

Results We found that children significantly gained weight with statistical significance (p < 0.01) even
after six months of therapy with a significant glucose metabolism change and statistical difference in
average serum glucose and insulin levels (p < 0.05).

Conclusion Our results show that a 12-month treatment with valproic acid in children with epilepsy
has a great impact on weight gain and glucose homeostasis and metabolism. We strongly recommend
that all children with recently diagnosed epilepsy at the initiation of valproate therapy should be closely
monitored on a six-month basis. Consultations with a nutritionist is advised especially in children with

a preexisting body weight problem.

Keywords: valproic acid; child epilepsy; insulin; weight; HOMA

INTRODUCTION

Epilepsy is a disease characterized by an en-
during predisposition to generate epileptic
seizures and by the neurobiological, cognitive,
psychological, and social consequences of this
condition [1, 2]. The epilepsy syndrome cluster
of features incorporates seizure types, electro-
encephalogram (EEG), and imaging features
that tend to occur together [3]. Factors that
contribute to an epilepsy syndrome include the
age of onset, remission, triggers, diurnal varia-
tion, intellectual and psychiatric dysfunction,
EEG findings, imaging studies, family history,
and genetics.

Children epilepsy prevalence is estimated
to 0.5-4% of children population, depending
on countries and world regions. The incidence
of epilepsy differs by age and is the highest in
the first year of life with a descending trend as
the children get older. The data on annual inci-
dence show discrepancies among world regions
and vary 33-82 per 100,000 children [4, 5].

The medical approach and treatment of
childhood epilepsy differs from epilepsy in
adulthood due to different etiology, seizure
semiology, existence of specific epileptic

syndromes of childhood, comorbidities, child
development. Childhood epilepsies that are
pharmacoresistant have a great impact on
psychomotor development, cognition, and are
a great burden for the family of the child. [6]

The aim of epilepsy treatment is to achieve a
total or optimal seizure control and to establish a
good quality of life for patients with epilepsy [7].

A long-time treatment with antiepileptic
drugs in childhood has a great risk of side ef-
fects that can cause damage to the child’s de-
velopment and health and can be a burden to
health in adulthood. The experience and close
monitoring of patients with a long-time anti-
epileptic treatment is of great importance in the
pediatric epilepsy practice.

One of the most widely used antiepileptic
drug in children and adults is valproic acid /
sodium valproate (VPA). Valproate has multiple
mechanisms of action, including y-aminobutyric
acid (GABA) potentiation, blocking of T-type
calcium channels, and blocking of sodium chan-
nels. One of the most observed side effects in
clinical practice of VPA treatment is weight gain
[8, 9]. The incidence of this side effect differs
10-70% in child population among authors in
the published data [10, 11].
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Transient weight gain can lead to a chronic medical
problem - obesity. Childhood obesity is a well-defined
independent risk factor for increased morbidity for the
cardiovascular disease in adulthood [12]. It is also often
related to metabolic and lipid disorders, hypertension, ath-
erogenesis and diabetes. Metabolic syndrome is a nowadays
a well-defined entity, which has a high risk of cardiovascu-
lar morbidity and diabetes mellitus type 2 [13]. It is defined
and diagnosed in case of visceral / central obesity, lipid
metabolism disorder (elevated low-density lipoprotein
cholesterol, triglycerides, lower high-density lipoprotein
cholesterol), glucose intolerance, and hypertension [14].

Therefore, it is of great importance to recognize and
identify children with an increased risk of metabolic syn-
drome, with its impact for comorbidities that are associated
with it in adulthood. One of the parameters for metabolic
syndrome is insulin resistance, which is a strong prediction
factor for the development of diabetes mellitus type 2 [15].

One of the suggested mathematical models in insulin
resistance evaluation is the Homeostasis Model Assess-
ment (HOMA) index, developed by Matthews et al. [16].
The HOMA index is calculated according to the following
formula: Glycemia (mmol/l) x serum insulin level (uU/
ml) / 22.5. The International Diabetes Federation defined
a criteria for recognizing groups of patients with a high
risk of developing metabolic syndrome in childhood [17].

The aim of the study was to investigate the influence of
VPA as monotherapy in children with recently diagnosed
epilepsy to body weight and insulin resistance parameters,
its impact on glycoregulation, and on insulin resistance de-
velopment in childhood. The parameters were obtained af-
ter six and 12 months of VPA therapy in otherwise healthy
children with recently diagnosed epilepsy.

METHODS

The investigation included 49 healthy children with re-
cently diagnosed epilepsy. After the diagnosis of epilepsy
was made (two unprovoked events confirmed as seizures
and epileptiform EEG changes), a monotherapy with VPA
was initiated.

Anthropometric parameters were analyzed — body
height and weight and body mass index (BMI) were cal-
culated using the formula BMI = */ _ 2. All the patients
were classified for puberty stage using the Tanner method.
Pubic and axillary hair was examined, and so was breast
development in girls, and genitals and testicle volume in
boys. All children were classified according to the Tanner
stages 1-4. Prepubertal children had Tanner stage 1 (pu-
bic hair and testicle volume for boys and pubic hair and
breast development for girls). The pubertal group included
children with any of the sex characteristics of Tanner stage
2. Every child had a blood sample collected at 08:00 am,
before the meal, after a 12-hour overnight fasting, and
before the morning dose of VPA. Blood samples of glu-
cose, insulin, and valproic acid level were taken. Using the
mathematical model, the HOMA index (insulin resistance
index) was calculated for each patient. The valproic acid
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Dimitrijevi¢ A. et al.

serum level was used in statistical analysis to establish the
variability among patients and to evaluate a correlation
between the valproic acid serum level and other investi-
gated parameters.

Sampling was made at the initiation of therapy, after
six months and 12 months of continuous therapy with
VPA. Samples were collected at 08:00 am, after a 12-hour
night fasting and before the morning dose of VPA was
administered.

The exclusion criteria were as follows: obese children
(BMI more than 25 kg/m?before the initiation of therapy),
children with diagnosed chromosomal anomalies, children
with a chronic inflammatory autoimmune disease, children
with congenital or chronic heart, lungs, liver and kidney
diseases, which can influence glucose and lipid metabo-
lism. Children with chronic neurological conditions (ce-
rebral palsy, congenital neurological disease) and children
with any finding other than normal on brain computed
tomography or magnetic resonance imaging were also
excluded.

Data were collected and analyzed using computer pro-
gram IBM SPSS Statistics for Windows, Version 20.0 (IBM
Corp., Armonk, NY, USA) and presented in tables and
graphs.

The statistical analysis used the arithmetic mean; for
the parametric data and difference testing, the t-test and
Fisher ANOVA, ¥ test were used. For non-parametric data,
the Mann-Whitney, the Wilcoxon, and the Freidman and
Kruskal-Wallis tests were used. The correlation was in-
vestigated using the Pearson and Spearman correlation.

This investigation was approved by the University Chil-
dren’s Ethics Committee — number 017 13/77 on April 9,
2019.

RESULTS

A total of 49 children were investigated. The average age
at the time of the VPA therapy initiation was nine years
and nine months. The patients were grouped according
to their age and presence of sex characteristics (puberty).
Statistical analysis of all groups showed no statistical dif-
ference between the investigated groups. The distribution
of serum concentration of VPA after six and 12 months of
therapy showed no statistical difference (p > 0.05), which
proved that all of the investigated children received the
drug in a similar therapeutic range.

The average body mass at the initiation therapy was
40.88 kg. After six months and 12 months of therapy the
average body mass increased to 43.53 kg and 47.2 kg,
respectively. Statistical analysis showed that there was a
highly statistically proven difference between these three
groups (p < 0.01), which indicates that the children gained
weight significantly. This is more obvious when BMI is
calculated for each investigated patient (Figure 1). A sig-
nificant increase in BMI is seen after six and 12 months
of therapy, respectively (p < 0.01).

The average patient serum glucose level before the
initiation of the therapy was 4.66 mmol/l. A significant
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groups of patients showed that older children gain
weight more than children at a younger age (Fig-
ure 4).
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the highest statistical difference between the pre-
school (0-7 years) and the school group (older than
seven years) of children (p < 0.05) (Table 1). The
analysis of sex in relation to weight gain showed
that there was no significant difference between
boys and girls (p > 0.05). Pubertal status analysis
also showed that there was no statistical difference

Figure 3. Average homeostasis model assessment — insulin resistance (HOMA)
values distribution of patients at the initiation of therapy, after six and 12

months of continuous anti-epileptic drug therapy

increase after six and 12 months of continuous valproic
acid therapy was observed, with the average fasting glucose
level of 4.94 mmol/l and 4.97 mmol/l, respectively. This
difference showed a statistically significant difference be-
tween these three groups of parameters (p < 0.05).

The average serum insulin level at the initiation of ther-
apy was 5.69 pU/ml. After six and 12 months of continu-
ous anti-epileptic drug, the average serum insulin levels
were 8.68 uU/ml and 13.1 pU/ml, respectively. There was
a statistically significant difference between these three
groups of parameters (p < 0.05) (Figure 2).

The calculated average HOMA value at the initiation of
therapy was 1.18. After six and 12 months of continuous
VPA therapy, the average HOMA values were 2.01 and
2.98, respectively (Figure 3). Analysis shows that there is

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):53-58

in weight gain among pre-pubertal and pubertal
children (p > 0.05).

Table 1. Correlation of weight change after 12 months of anti-
epileptic drug therapy between three groups of patients in
correlation to their age

Age group | Age group Mean 95%¢cl

(years) (years) Difference et P Lower
boundary

0-6 7-11 -1.36469% | 0.56736 | 0.020 | -2.5067

12-18 -1.33750% | 0.57343 | 0.024 | -2.4918

21 0-6 1.36469* | 0.56736 | 0.020 | 0.2227

12-18 0.02719 |0.50610 | 0.957 | -0.9915

12-18 0-6 1.33750* | 0.57343 | 0.024 | 0.1832

7-11 -0.02719 |0.50610 | 0.957 | -1.0459

SE - standard error;
*the mean difference is significant at the 0.05 level
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DISCUSSION

Our investigation included 49 children, with the average
age of nine years and nine months. The investigated group
of children was cohort in correlation to sex, age (preschool
0-7 years, elementary school 8-12 years, and adolescents
13-18 years) and the puberty status. All of the children
received VPA in similar therapeutic doses, with no sig-
nificant difference between the serum levels of valproic
acid for each child. This is important to emphasize, since
it excludes the possible bias of VPA doses to investigated
side effects.

The investigated group of children was observed over
a one-year period. The results showed that the average
weight has increased by 2.5 kg after six months, with a
further average increase of 6 kg after a year of therapy
(p <0.01). The calculated BMI for each patient has shown
a statistically significant increase on average after six and
12 months of therapy (p < 0.01). Our results are concor-
dant with the results found in other authors’ investiga-
tions — Sonmez et al. [18], Verrotti et al. [19], Egunsola et
al. [20], Masuccio et al. [21], and Ferrara et al. [22] also
found a significant increase in weight and BMI in VPA
investigational group after six and 12 months of mono-
therapy. Publications investigating this effect of valproic
acid therapy on subsequent weight gain show different
findings for children and for adults. Bosnak et al. [23],
who investigated a group of 56 children, did not prove sig-
nificance in calculated Z score for the period of 40 months.
Sharpe et al. [10] found a significant increase in body mass
in 24% of investigated children. Wirrell et al. [11] found
that out of the group of children with significant weight
gain 12-19% became obese, with weight more than 95th
percentile for age. Among children, the publication data
shows increased weight gain in the group of female adoles-
cents [21]. As for the Tanner stage, our results did not show
a significant difference in weight gain in prepubertal and
pubertal children, although an increased trend of weight
gain has been observed in pubertal adolescents (p > 0.05).
Sex did not play a significant role in weight gain either,
since both groups - boys and girls — gained weight at the
same pace (p > 0.05).

The exact mechanism of the effect of valproic acid on
weight gain is still not clearly defined. Sidhu et al. [24]
found that a group of patients treated with valproate had
a significant increase in HOMA and a decrease in adipo-
nectin levels and proposed that valproate induced hypoa-
diponectinemia, which correlates with insulin resistance.
Kanemura et al. [25] investigated the effect of valproic acid
on the serum insulin and glucose level and their corre-
lation and concluded that one of the possible effect was
through disturbed glycoregulation. Our results showed that
after 12 month of therapy with valproic acid, a significant
disruption in glycoregulation appeared and the average
serum glucose level (mmol/l) was higher and showed a
statistical significance after 12 months as compared to the
average glucose level at the initiation of therapy (p < 0.05).
The average serum insulin level was higher and showed a
statistical significance after 12 months of VPA treatment
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(p < 0.05) as compared to the average serum insulin level
before valproic acid was initiated.

A well-defined cut-off HOMA values for an increased
risk of developing metabolic syndrome in childhood is still
not defined. Kurtoglu et al. [26] investigated the HOMA
index in obese children and found that the cut-off val-
ues for the HOMA index were above 2.67 for prepubertal
boys and 2.22 for prepubertal girls, with a higher risk of
development of insulin resistance. Their results showed
that pubertal boys and girls had a higher cut-off HOMA
value for insulin resistance of 5.22 and 3.82, respectively.
Our investigation showed that the average HOMA index
for our patients had increased after 12 months of VPA
therapy, with a high statistical significance (p < 0.01) rang-
ing 1.18-2.98.

Although our research showed that VPA had a signifi-
cant impact to glycoregulation and glucose homeostasis,
none of the children developed clinical insulin resistance
with the HOMA index above the cut-off values. This con-
curs with the results by Belcastro et al. [9], Kanemura et al.
[25], Masuccio et al. [21], who also did not find statistical
significance in VPA monotherapy group regarding insulin
resistance parameters at the initiation of VPA therapy and
after one year period. The research by Martin et al. [27]
showed an increase in body weight in investigated patients,
with lower values of serum glycemia after 12 months as
compared to the control group of patients without VPA
therapy, which contradicts our results. They concluded that
his was probably due to an effect of VPA to increased ap-
petite. Rakitin et al. [28] concluded that metabolic changes
during VPA treatment were primarily due to a direct pri-
mary effect of VPA, with lowering of the glucose level and
thus increasing the appetite. They concluded that this ef-
fect was not the consequence of increased body weight
during VPA treatment. Our results showing significant
increase in glucose level after a 12 month of VPA therapy
might be due to the initial stage of insulin resistance de-
velopment.

Another possible explanation of a significant increase
of serum insulin and glucose as well as the HOMA index
after VPA therapy could be the direct influence of VPA
on the GABA receptors in pancreas p cells [29]. Impaired
glycoregulation could be the cause of weight increase and
metabolic disturbances during VPA therapy.

Research by Zhang et al. [30] suggests a possible influ-
ence of VPA on weight gain by upregulation of hypotha-
lamic fat mass and obesity-associated gene (FTO) expres-
sion, causing a hypothalamic dysfunction, resulting with
enhanced appetite, which contributes to weight gain.

CONCLUSION

Our results have showed that a 12-month VPA treatment
in children with epilepsy has a great impact on weight
gain and glucose homeostasis and metabolism. Despite
significant increase of weight gain and disturbed glucose
homeostasis, none of the children became obese nor
did they develop clinical signs of insulin resistance. Our
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investigation showed that significant number of children
increased weight during the initial 12 months of VPA
therapy and we strongly recommend that all children with
recently diagnosed epilepsy should, at the initiation of VPA
therapy, be closely monitored on a six-month basis. Close
monitoring of weight, serum glucose, and insulin should
be conducted before and after six- and 12-month VPA
therapy. In case of a significant weigh gain and glucose
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on a regular six-month basis due to the fact that they are in
great risk of developing father glycoregulation disturbance
and progression or developing metabolic syndrome.
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YTULaj HaTPUjym-BasinpoaTa Ha TeNecHY Macy U NapameTpe UHCYIUHCKe

pes3ucTeHuMje Koa aeue ca enunencujom

AnekcaHgap Aumutpujeuh’, PagaH CrojaHosuh? [IparaHa boruhesuh'3, BecHa Mutuh', Qumutpuje M. Hukonuh'2

'YHuBep3uTeTCKa fievja KNnHNKa, Ogerberbe Heyponoruje, beorpag, Cpbuja;
2YnusepauTet y beorpaay, MeanunHcki Gakyntet, MIHCTUTYT 3a KNHUYKY GapMakonorujy u Tokcukonorujy, beorpag, Cp6uja;

*YHusep3utet y beorpapy, MeguunHcku akyntert, beorpag, Cpbuja

CAXETAK

YBoa/Lwm [lobuTak y TenecHoj Macu je jefaH of, Hajuewwhx
HeXerbeHrx edpekata NpuMMeHe Tepanuje BannpoaTumMa Kog 60-
necHuKa ca enunencujom. Moseharme TenecHe mMace je 4ecTo
rf1laBHY Pa3nor CaMOBOJbHOT NPeKMAa Tepanuje, HaPOUNTO y
rpynuv afonecLeHTK ba.

Linrb papa je 6uo fa ce ncnuTa yTuLaj NpMMeHe Bannpoata Ha
TenecHy Macy v IMKoperynaumjy feLe ca enviencrjom.
MeTop VcTpaxmBambe je ykibyunno ykynHo 49 3gpase gee
Ca HOBOAMjarHOCTMKOBaHOM enunencujom. MepeHa je Tene-
CHa BMCMHa, TefleCHa Maca Te Y30pKOBaHW MIMKeMUja U NHCY-
NUH HawTe. [apameTpu cy NCNUTUBaHM Npe NoYeTKa aHTue-
nuienTUYHe Tepanuje BainpoaTma, a NoTOM MocChe WecT 1
12 meceum Tepanuje. Ungexkcn BMI n HOMA cy nspauyHaBaHu
Kopuwherem MaTemaTuKe Gpopmysie 3a CBakor 6osiecHKa Ha
CBaKOM Mepetby NOHaoco6.

DOI: https://doi.org/10.2298/SARH190903084D

Pesyntatu VicTpaxuBarbe je nokasano Aa NoCToju CTaTUCTUYKM
3HavajHo noBehame TenecHe mace Beh nocne Wwect meceumn
npumeHe Tepanuje Bannpoatuma (p < 0,01), Te ga nocTojum cTa-
TUCTUYKM 3HaYajHO noBeharbe NPOCeUYHUX BPEAHOCTM FINKe-
Muje 1 HCynmHa nocne 12 meceun Tepanuje (p < 0,05).
3akspy4ak Hale nctpaxmsame je nokasano ga 12-meceyHa
nprviMeHa BannpoaTta Koj AeLe ca HOBOAMjarHOCTVKOBaHOM
enuiencmjom MMa 3HauajaH yTruaj Ha nosehare TenecHe mace
1 yTn4e Ha rMukoperynauujy  metabonusam rnykose. Mpeno-
pyuyjemo fa ce Aela ca HOBOAMjarHOCTUKOBAHOM enencunjom
Koja 3amoyHy Tepanujy BaanpoaTuma pefoBHO npaTe Ha Le-
CTOMECEeYHVM KOHTpOama.

KrbyuHe peun: Bannpoar; feyja enunencuja; UHCY/vH; TefiecHa
maca; HOMA
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SUMMARY

Introduction/Objective Pain is often an underrecognized entity in children with cerebral palsy.

The aim of this study was to determine whether there are differences in pain self-perception between
children with cerebral palsy and their caregivers.

Methods This retrospective study included 70 children with cerebral palsy and 70 of their caregivers,
treated at the Institute of Child and Youth Health Care of Vojvodina, Serbia. Pain intensity ratings on the
Visual Analog Scale (VAS) provided by children and/or their caregivers were analyzed.

Results The research involved 70 children with cerebral palsy and the same number of their caregivers.
While only 43 (61.4%) of these children were testable, all 70 caregivers participated. Pain was reported by
19 (44.2%) children and 42 (60%) caregivers, while 17 (39.5%) children suffered from musculoskeletal pain,
which was noted by 39 (55.7%) caregivers. Average caregiver rating for musculoskeletal pain for children
at Level V, I and Il on the Gross Motor Function Classification System (GMFCS) was 6.20 + 2.10, 2.67 + 2.18,
and 2.50 + 2, respectively. Average self- and caregiver-reported VAS rating for headache/stomachache was
2.73 £ 1.86 and 2.35 + 1.49, respectively (p > 0.05). Statistically significant differences were noted in the
musculoskeletal pain VAS scores provided by the caregivers for children at different GMFCS levels (p < 0.01).
Conclusion Although no differences in pain perception between children with cerebral palsy and their
caregivers have been established, in children with the most severe level of motor disability, caregivers

report a statistically higher level of musculoskeletal pain.
Keywords: pain; children; pain intensity; cerebral palsy

INTRODUCTION

Cerebral palsy (CP) is a heterogeneous group of
non-progressive neurological disorders caused
by brain damage either in utero or in early in-
fancy, adversely affecting the development of
posture and movement [1]. It is frequently ac-
companied by pain of diverse etiology, local-
ization, intensity, and duration, often compro-
mising the quality of life of both children and
their caregivers [2]. In extant literature, pain
is estimated to affect 27-75% of children with
CP [3-6]. Moreover, 25% of children and youth
with CP experience moderate to severe pain, and
multiple sources of pain are present in more than
12% cases [7]. In CP, pain can have numerous
origins, and is often the result of many factors,
especially if caused by musculoskeletal defor-
mities, hip dislocation/subluxation, hypertonia,
dystonia, constipation, surgical intervention or
presence of contractures [3, 7, 8]. In children
with CP, headaches can occur for many reasons.
Presence of motor disability, especially muscle
weakness, muscle contraction, increased muscle
tone, and inadequate positioning of the head and

neck may lead to impaired sleep quality, increas-
ing the occurrence of headaches, and thus com-
promising the ability to partake in daily activi-
ties, such as playing with peers and completing
school assignments, even in children in whom
cognitive functioning is not compromised [2,
4-7]. Abdominal pain can be caused by certain
medications, as well as by feeding difficulties
(those arising due to insufficiently coordinated
and inefficient chewing and swallowing in par-
ticular), gastroesophageal reflux, slow passage,
and constipation, especially in patients who
spend a long time in a sitting position and are
unable to change body posture on their own [3-
7]. Greater understanding of the causes and the
severity of pain in children with CP is frequently
hindered by the unfeasibility of self-reports in
non-verbal children. Although in such cases
valuable information can be provided by health
care professionals, caregiver-reported pain in
children is particularly important [9]. Several
single- and multi-dimensional scales and ques-
tionnaires have been developed for assessing the
pain level in infants, children and adolescents
[10, 11], some of which are not applicable to CP,
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or cannot be applied for evaluating chronic pain in children
with severe cognitive and motor deficits [12]. Consequently,
authors of existing studies tended to rely on a combination
of several self-reported questionnaires and the correspond-
ing parent versions, where available, as a means of obtaining
more comprehensive data, especially if intended for use in
evaluations or when planning rehabilitation interventions
[6, 8, 13]. One-dimensional scales, such as Visual Analog
Scale (VAS), Numerical Rating Scale (NRS-11), Wong-Baker
FACES Pain Rating Scale (FACES) and 6-point categorical
Verbal Rating Scale (VRS-6) [11, 14, 15] can be combined
with observational data collection instruments, such as
FLACC (Face, Legs, Activity, Cry and Consolability) and
the revised FLACC (r-FLACC) scale. These scales are reli-
able and are associated positively with each other, provid-
ing a valid framework for the assessment of pain [15-19].
Application of the same questionnaire for assessing pain
severity in children with CP may yield inconsistent results,
depending on whether the pain is self-reported by the child,
or is perceived by caregivers and various healthcare profes-
sionals. The differences are particularly pronounced if pain
severity is assessed before and after a medical intervention
or physiotherapy [20-24].

The aim of the present study was to establish presence
of any differences between the pain levels self-reported by
children with CP and the ratings given by their caregivers
using VAS.

METHODS

This retrospective study was conducted between Septem-
ber 2014 and September 2015 and included 70 children
with CP aged < 18 years of both sexes, and 70 their caregiv-
ers receiving inpatient and outpatient treatment at the In-
stitute of Child and Youth Health Care of Vojvodina, Novi
Sad, Serbia. The study was approved by the institutional
Committee on Ethics, and the receipt of written consent
from the children’s parents/caregivers. Gross motor func-
tion was classified using the Gross Motor Function Clas-
sification System (GMFCS) [25], and pain intensity was
measured using VAS, whereby ratings were provided by
the children and/or their caregivers (parents, grandparents,
or foster carers). The VAS is a valid and reliable measure
for rating pain intensity, requiring participants to mark
subjective pain experience on a 10 cm-long line, ranging
from 0 (no pain) to 10 (unbearable pain) [14, 26, 27]. In
the present study, the scale was used to rate musculoskel-
etal pain, headache and/or stomachache. Children that
underwent a surgical procedure in the preceding month,
presented with current trauma or pain related to other
pre-established condition were excluded from the study.

Statistical methods

The minimum sample size (68) was determined based on
the a error of 0.05 and P error of 0.1 (corresponding to
the power of 90%). Numerical variables were expressed as

mean (median, arithmetic mean) and variance (standard
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deviation, range), depending on the data distribution type,
whereas frequency and percentage was reported for cat-
egorical variables.

Statistical analyses included paired-samples t-test,
ANOVA test, and Pearson correlation coefficient, with
p < 0.05 indicating statistically significant difference. Tukey
multiple comparison test was adopted for between-group
comparisons. All analyses were performed using the SPSS
Version 24.0. (IBM Corp., Armonk, NY, USA) statistical
software package.

RESULTS

The study included 70 children with CP, 33 (47.1%) of whom
were boys and 37 (52.9%) were girls, aged 8.65 * 3.66 years.
Self-reported data was obtained from 43 (61.4%) children
that were testable and capable of providing required infor-
mation, while their caregivers provided data for all par-
ticipating children. Most of the caregivers were mothers
58 (82.9%).

In the examined sample, 27 (38.6%) of children had
spastic hemiplegia, 19 (27.1%) each had spastic quadriple-
gia and spastic diplegia, three (4.3%) children had ataxic
form of CP, while two (2.9%) children had a dyskinetic
form. GMFCS Level I was noted in 26 (37.1%) of par-
ticipating children, 14 (20%) were at Level II, 10 (14.3%)
at Level 111, seven (10%) at Level IV, and 13 (18.6%) of
children were at Level V (Table 1).

Table 1. Participants’ sociodemographic and general characteristics

Variables n :!\3101(15%0%)
Male 33 (47.1%)
Sex
Female 37 (52.9%)
Age (years) (min—max) 8.65 + 3.66 (4-17.58)
Self-reported data Yes 43 (61.4%)
available No 27 (38.6%)
Mother 58 (82.9%)
Participating Father 2 (2.9%)
Caregiver Grandparent 8 (11.4%)
Foster mother/father 2 (2.8%)
Spastic hemiplegia 27 (38.6%)
Spastic quadriplegia 19 (27.1%)
Cerebral palsy type | Spastic diplegia 19 (27.1%)
Dyskinetic 2 (2.9%)
Ataxic 3 (4.3%)
Level | 26 (37.1%)
Gross Motor Function | Level ll 14 (20%)
Classification System | Level Il 10 (14.3%)
level Level IV 7 (10%)
Level V 13 (18.6%)

M + SD: mean =+ standard deviation

Pain was reported by 19 (44.2%) children and by 42
(60%) caregivers, who respectively rated it using VAS at
1.62 £ 0.95 and 1.65 * 0.94. Musculoskeletal pain was expe-
rienced by 17 (39.5%) children (with an average 1.62 + 0.95
VAS score), whereas it was perceived by 39 (55.7%) caregiv-
ers (who rated it at 1.65 £ 0.94 on average). On the other
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hand, children and their caregivers rated stom-
achache/headache at 2.73 + 1.86 and 2.81 + 1.86,
respectively. For testable children, i.e., those that
were capable of rating their subjective pain expe-
rience (n = 43), paired-samples t-test was con-
ducted to assess the differences between self- and
caregiver-provided VAS scores. For these reasons,
the caregiver-provided VAS scores for this sub-
sample do not coincide with those pertaining to
the full sample (n = 70). Children in this subgroup
self-rated stomachache/headache at 2.73 + 1.86,
while caregiver-rated scores were 2.35 * 1.49,
and this difference was not statistically significant
(p > 0.05). For this subsample, self- and caregiver-
provided musculoskeletal pain VAS scores were
2.94 £ 2.16 and 3.88 * 2.36, respectively. Once
again, this difference failed to reach statistical
significance (p > 0.05) (Table 2).

Further analyses were conducted to ascertain
if the VAS scores differed across the GMFCS lev-
els. Statistically significant differences were noted
only in the caregiver-reported musculoskeletal
pain (p < 0.01). Tukey multiple comparison test
was also performed for between- group compari-
sons, and the results indicated statistically sig-
nificant differences between children at GMFCS
Level V (the most severe CP form) and those at
Level I and III. On average, caregiver-reported
musculoskeletal pain in the Level V group was
6.20 * 2.1, while for children at GMFCS Level I
and III the caregivers rated musculoskeletal pain
at 2.67 £ 2.18 and 2.5 * 2, respectively (Table 3).

DISCUSSION

Subjective pain experience, which in a wide range
of difficulties affecting children with CP often
remains unrecognized, adversely affects their
quality of life [7, 12]. Speech and language im-
pairments, as well as compromised intellectual
functioning, limit the child’s ability to self- re-
port the presence of pain. As pain is a subjective
experience, it cannot be accurately captured by
caregiver reports, but it could be important, es-
pecially in non-verbal children [2, 9].

In our study, the majority of respondents
was female, which is consistent with the sample
composition in several prior studies [14, 20, 28],
but does not align with the designed trials based
on larger cohorts of children with CP [3-7, 29].

Self-ratings were obtained from 61.4% of the children that
took part in the study. In the survey conducted by Penner
et al. [7], involving 252 children and youth with CP, only
39.6% of the sample was able to self-report presence of
pain, which hinders pain evaluation in this population.
More recently, Giray et al. [2] found that children with
CP who are dependent and non-verbal are more likely to

experience pain.
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Table 2. Differences between self- and caregiver-rated VAS pain scores

Variabl M= SD Pain

ariabie a Yes No B
Self-reported pain 43 (100%) | 19 (44.2%) | 24 (55.8%) - 0.05°
Caregiver-reported pain 70 (100%) | 42 (60%) 28 (40%) ’
Sel_f-reported musculoskeletal 43 (100%) | 17 (39.5%) | 26 (60.5%)
pain >0.05°
Caregiver-reported 70 (100%) | 39 (55.7%) | 31 (44.3%)
musculoskeletal pain
Self-reported headache/ 43 (100%) | 18 (41.8%) | 25 (58.2%)
stomachache 5 0.05°
Caregiver-reported headache 70 (100%) | 30 (42.8%) | 40 (57.2%)
/ stomachache
Self-reported headache 1.62+0.95
(min—max) (1-10) - 0.05°
Caregiver-reported headache | 1.65 +0.94 ’
(min—max) (1-10)
Self-reported headache/
stomachache VAS score 273+1.86 - 0.05°
Caregiver-reported headache/ 235+ 149 '
stomachache VAS score U
Sel_f-reported musculoskeletal 2044216
pain VAS score
Caregiver-reported >0.05°
musculoskeletal pain VAS 3.88+236
score

p - statistical significance;? - paired-samples t-test; VAS - Visual Analogue Scale; M + SD -

mean * standard deviation

Table 3. Self- and caregiver-reported VAS pain scores across five Gross Motor
Function Classification System levels

Self-reported Caglivar Self-reported Cargfia
reported reported
. headache/ musculoskeletal
Variables headache/ : musculoskeletal
stomachache pain :
VAS score e el VAS score pain
VAS score VAS score
Level |
(n=26) 317124 2+1.55 3.2+2.59 2.67 +£2.18
M+ SD
Level Il
(n=14) 3.20+1.64 3+1.55 2.86+1.95 3.88+1.64
M £SD
Level llI
(n=10) / 26+1.67 / 25+2
M +SD
Level IV
(n=7) 1.67 £0.58 3.33+2.31 4 +2.65 5.6 +2.79
M £SD
Level V
(n=13) / 329+25 / 6.2 +2.1%*
M £SD
Full sample
(n=70) 2.73+1.86 2.81+1.86 294 +2.16 413 +£2.53
M+ SD
p >0.05a >0.05a
p - statistical significance; VAS - Visual Analog Scale; M + SD - mean + standard deviation;
2— ANOVA test;
**p <0.012

in earlier studies [2, 6, 28].

Similarly, according to Jayanath et al. [9], caregivers of
non-verbal children with CP report a high frequency of
pain. In our study, caregiver reports were predominantly
provided by mothers (82.9%), which is to be expected, as
parents are the ones shouldering the greatest burden of
care for children with CP. In our sample, all CP forms were
represented, concurring with the participant composition
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In our study, pain was reported by 19 (44.2%) children
and by 42 (60%) caregivers. Based on a survey of 429 chil-
dren with CP aged 13—17 years and 657 parents conducted
by Parkinson et al. [6], pain was self-reported and parent-
reported in 74% and 77% of the cases, respectively. Pain
prevalence in children with CP, as established by health-
care professionals, tends to be lower compared to the data
provided by parents or other close family members. In the
study conducted by Badia et al. [21], physiotherapists re-
ported presence of pain in 51.4% of the evaluated children
and youth with CP.

In the present study, musculoskeletal pain was self-
reported by 39.5% of the children, while the caregivers
reported this type of pain in 55.7% cases. According to the
respondents, musculoskeletal pain was of a greater severity
compared to headache/stomachache. Similar differences
between self- and proxy-rated (parent or a health profes-
sional) pain levels were noted in other studies where differ-
ent pain intensity rating scales were employed. For exam-
ple, in Ramstad et al. [22] study, 62% of the participating
153 children with CP aged 8—18 reported musculoskeletal
pain, and its severity was rated higher by their parents
compared to self- evaluations. The differences in the results
can be attributed to a smaller sample size and younger age
of children in our study. More recently, Westbom et al. [28]
reported that pain experienced by children with CP tends
to be most frequently localized in the lower extremities,
feet and knees in particular. Penner et al. [7] assessed the
pain experienced by children with CP aged 3—19 using the
Health Utilities Index 3 (HUI3) questionnaire, and found
that pain is localized in the lower extremities in 82% of
respondents that report pain, and is typically attributed
to hip dislocation/subluxation, dystonia and constipation.
In our study, 39.5% of children reported musculoskeletal
pain, while 41.8% reported headache/stomachache. In the
study conducted by Parkinson et al. [6], 40% of children
with CP complained of lower extremity pain, while 34%
reported headaches, and 26% stomachache. Parent- and
self-reported pain intensity was significantly correlated
(Spearman rank correlation = 0.45; p < 0.0001).

All GMECS levels were represented in our study sample,
in line with larger cohort studies [7, 9, 28]. Jayanath et al.
[9] conducted their research on a sample of 104 children
with CP of both sexes (51% of whom were at GMFCS Level
V, and 65% had spastic quadriplegia). Parents reported
pain in 65% of these children, which was rated as intense in
17% of the cases, and was noted to occur daily in 28% cases
[9]. The VAS was adopted in this study due to its demon-
strated reliability and validity as both child self-report and
parent-proxy report instrument. It has been employed in
a significant number of prior studies involving children
with CP, as it is a simple and quick method for assessing
spasticity treatment efficacy [11, 14]. Alriksson-Schmidt
and Hagglund [4] reported that pain localized in the abdo-
men and hips was most frequent in children with CP at
the GMFCS Level V, while knee pain was most prevalent
at Level IIT and foot pain at Level 1.

In the present study, the greatest musculoskeletal pain
caregiver-ratings were given for children at GMFCS Level V.

‘ DOI: https://doi.org/10.2298/SARH200703089K
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Similarly, in a sample of 2777 children with CP aged 1-14
years, Alriksson-Schmidt and Hagglund [4] reported cor-
relations between pain severity and the degree of gross
motor impairment. In particular, pain was more frequently
reported for children at GMFCS Level III and V compared
to those at GMFCS Level I. Similar to our study, in the
study conducted by Westbom et al. [28] 37% of children
with CP were reported to experience pain, and GMFCS
Level V was associated with the highest pain prevalence
(50%). Eriksson et al. [5] assessed pain intensity in 3545
children with CP and concluded that it was positively cor-
related with the GMFCS level. However, no statistically sig-
nificant difference in pain prevalence was found between
self and proxy pain ratings. In an earlier cross-sectional
study, Penner et al. [7] found a good agreement between
the children’s self-reports and parental pain severity/fre-
quency reports. In a sample of 3783 children with CP rep-
resenting all GMFCS levels, Hiagglund et al. [29] parents
and children reported presence of pain with comparable
frequencies. It is, however, worth noting that changes in
pain status are common in children with CP. For example,
Christensen et al. [30] followed up 148 children with CP
at all GMFCS levels, and found that pain severity tended
to decline over time in children with more severe initial
pain and higher gross motor function.

Continual monitoring of children with CP (which
should include pain assessment) by their healthcare pro-
viders is essential for early detection of symptoms. The
one-dimensional VAS pain rating scale can be adopted for
this purpose, as it allows for rapid evaluation, facilitating
longitudinal pain monitoring.

The study limitations include uneven sample distribu-
tion in terms of GMFCS levels, as well as failure to account
for the influence of pharmacological and non-pharmaco-
logical therapy in the analysis.

CONCLUSION

In the present study, no statistically significant differences
between self- and caregiver-provided VAS pain ratings
were noted. Statistically significantly greater musculo-
skeletal pain caregiver-ratings were noted for children at
GMEFCS Level V compared to those at Level I and III. For
this reason, it is essential to detect pain in children with
CP at all GMFCS levels, as this would ensure that the ap-
propriate treatment is initiated in a timely manner, thus
reducing the likelihood of its adverse long-term effects on
the child’s quality of life.
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Pa3nuKa y camonepuenuuju 6ona usmehy geue ca uepebpanHom napanmsom

N tbUXOBUX HErosaTe/ba

PacTucnasa KpacHuk'?, JeneHa 3sekuh-Ceopuan'?, Yuna Jemewwu-Apmban'?, uguja Jumntpujesuh*®, Hencu Nanuh's,

AnekcaHapa Mukos'?

'YHusep3utet y HoBom Capy, MegnumHcku dakyntet, Hosu Cag, Cpbuja;
2/HCTUTYT 3a 3[PABCTBEHY 3aLUTUTY fieLie 1 oMnaavHe BojsogunHe, Hosm Cap, Cpbuja;

*CneuwjanHa 6onHuua 3a peymatcke 6onectu, Hosu Cag, Cpbuja;
*YHuBep3uTteT y Huwy, MeguumnHckn dakyntet, Huw, Cpbuja;

SKnuHuuky ueHTap Huw, KnuHuka 3a dusnkanHy MeamumHy n pexabunutauujy, Huw, Cpbuja;

S/HcTuTyT 3a NnyhHe 6onectn BojsopuHe, Cpemcka Kamennua, Cpbuja

CAXETAK

YBoa/Llum bon je yecto HeOBOSLHO NPENO3HAT EHTUTET KOA
Jele ca uepebpanHom napanu3om.

Linm papa 6uo je yTBpANUTY fa N1 NOCTOje pasnnKe y camo-
nepuenuuju 6ona namehy gele ca LepebpanHoM Napannsom
1 HMXOBUX HeroBaTesba.

MeTtope PeTpocnekTusHa cTyauja je ykibyumana 70 feve ca
LiepebpanHom napann3om neyeHe Ha MIHCTUTYTY 3a 3apaBs-
CTBEHY 3alITUTY AeLle 1 oMaanHe BojBoarHe 1 nNCTo TonmKo
bIIXOBYX HEroBaTe/ba. AHaNN3MpPaH je MHTeH3MTET 6ona Npo-
LietbeH Off CTpaHe AeLie U/ HIIXOBVX HEroBaTesba NPYMeHOM
BU3yenHe aHanorHe ckane (BAC).

PesynTatm YkynHo 43 fieteTa (61,4%) 6una cy TectabunHa, Kao
1 cBux 70 HerosaTesba. MpurcyctBo 6ona npujasuno je 19 geue
(44,2%) 1 42 (60%) HeroBaTerba. MyckynockeneTtHy 601 mano
je 17 geue (39,5%), AOK je npemMa npoLieHn HeroBaTesba 601

DOI: https://doi.org/10.2298/SARH200703089K

nmano 39 (55,7%) peue. lMpoceyHa BpeAHOCT MyCKYJIOCKeNeT-
Hor 60J1a MpemMa NpoLieHN HeroBaTesba M3Hocuna je 6,20 + 2,10
Kop Aeue ca HnBoomV, 3a | HMBo 2,67 £+ 2,18 n Il HUBO 2,50 + 2
Ha CKanu 3a npoLeHy rpybe MoTopryKe OHeCcrnocob/beHoCTH
(Gross Motor Function Classification System). lMpoceuaH BAC 3a
6011 rnaBa/cTomMak Mo NpoLeHu JeTeTa N3HOCKO je 2,73 + 1,86,
a no npoueHn HeroBaTtesba 2,35 + 1,49 (p > 0,05). CraTUCTUYKK
3HayajHa pa3nuka nsmehy gele ca pas3nnymTIM HUBOOM Liepe-
6panHe napanuse norepheHa je Ha BAC 3a MycKynockeneTHu
6051-oaroBop Heroeatesba (p < 0,01).

3akrbyyak Pasnuke y nepuenumju 6ona n3mehy gele ca Luepe-
6panHoOM napann3om 1 HeroBaTesba HUCY YTBPHeHe, anu Kog
JeLie ca HajTeXXMM HMBOOM MOTOPUYKOT OHecnocobrberba He-
roBaTesbyl HaBOAE CTAaTUCTNYKI BULIW HABO MYCKYNOCKENETHOT
6ona.

KmbyuHe peun: 6on; geLa; jaunHa 6ona; LepebpanHa napanusa
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SUMMARY

Introduction/Objective The overall number of emergency department visits, including otorhinolar-
yngology, has increased. Due to population growth, industry and traffic expansion, workload of the
otorhinolaryngology emergency department is steadily on the rise.

The objective of this study was to determine most common indications for an emergency hospitalization
in the otorhinolaryngology department in a secondary medical center. Also, we examined the course
of diagnostics and treatment upon admittance, the outcome of hospitalization, and possible referral to
a tertiary medical center.

Methods This retrospective study included patients who were urgently hospitalized at the Department
of Otorhinolaryngology and Maxillofacial Surgery of the Borde Joanovi¢ General Hospital in Zrenjanin,
Serbia, during a two-year period. The data were obtained by processing the patients’ medical charts.
Results The study included 428 patients who were urgently hospitalized at the department of otorhinolar-
yngology of a secondary medical center during a two-year period. Of the total number, 245 (57.2%) were
male and 183 (42.8%) were female, with the average age of 48.5 years. The patients were most frequently
hospitalized due to tonsillopharyngitis and its complications, followed by head and neck trauma. Most
of the patients were treated conservatively, with medication therapy (72%), and 28% underwent surgical
or other invasive intervention. Twenty-seven (6.3%) patients were referred to a tertiary medical center,
which correlated significantly with the number of comorbidities and consultative exams.

Conclusion Otorhinolaryngology inflammatory/infectious diseases are the most frequent indication
for urgent hospital admission to a secondary medical center. Most of the patients were treated conser-
vatively. Referral to a tertiary medical center significantly correlated with the number of comorbidities

and consultative exams.

Keywords: otorhinolaryngology; emergency hospitalizations; secondary medical center

INTRODUCTION

The overall number of emergency department
visits, including otorhinolaryngology, has in-
creased [1]. Due to population growth, industry
and traffic expansion, workload of otorhinolar-
yngology emergency departments is steadily on
the rise. Facial, orofacial, and cervical trauma
and various infections with complications are
most frequent causes of emergency hospitaliza-
tions [2, 3]. Most otorhinolaryngology emer-
gency cases are not life threatening, but a cer-
tain number of patients require hospitalization
for further assessment and treatment. During
hospitalization, quick and precise diagnosis of
these disorders is important in order to pre-
serve functioning organs and, in some cases,
the life of the patient.

Some disorders require referral to a tertiary
medical center due to the complexity of the
disorder, the lack of qualified personnel with
surgical expertise or medical equipment in sec-
ondary medical centers. Despite a rising need
for emergency surgery services globally, there
is wide variability in the human and physical

resources available. In addition, the number
of surgeons, anesthetists, and operating the-
atres varies significantly by national income
[4]. Inappropriate referrals result in an inef-
ficient use of resources and financial burden,
not to mention in delaying the diagnosis and
potentially endangering the patient. A careful
assessment must be made in deciding should
a certain emergency disorder be managed in a
secondary medical center.

The objective of this study was to determine
most common indications for emergency hos-
pitalization at an otorhinolaryngology depart-
ment of a secondary medical center. In addi-
tion, we examined the course of diagnostics
and treatment upon admittance, the outcome
of hospitalization, and possible referrals to a
tertiary medical center.

METHODS

This retrospective study included all the pa-
tients who were urgently hospitalized at the
Department of Otorhinolaryngology and
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Maxillofacial Surgery of the Porde Joanovi¢ General Hos-
pital in Zrenjanin, Serbia, from January 1, 2017 to Decem-
ber 31, 2018. This study was approved by the institutional
ethics committee (01-273/71/2019). The patients were first
examined at the Otorhinolaryngology Emergency Depart-
ment, and then hospitalized according to their disorder.
The data were obtained by processing medical charts of
the patients. We analyzed the demographic data (age, sex),
diagnosis upon admittance, comorbidities, conducted di-
agnostic procedures and consultative exams, conducted
treatment and invasive or surgical procedures, duration
of the hospitalization and further referrals to a tertiary
medical center. Patients older than 16 years were consid-
ered adults.

Descriptive statistics were calculated for demographic
characteristics and other followed parameters and present-
ed as frequencies and proportions. For statistical analy-
sis, x test, univariate, and multivariate logistic regression
methods were used. All test variables with statistical sig-
nificance of p < 0.05 in the univariate model were includ-
ed in the multivariate model. Statistical significance was
considered at p < 0.05. Statistical analysis was performed
using the IBM SPSS Statistics, Version 21.0 (IBM Corp.,
Armonk, NY, USA).

Table 1. Characteristics of the patients included in the study

Sex, n (%)

Male 245 (57.2)
Female 183 (42.8)
Number of comorbidities, n (%)

None 206 (48.1)
One 130 (30.4)
Two 74 (17.3)
Three or more 18 (4.2)
Additional diagnostics, n (%)

Consultative examination 247 (57.7)
Radiography imaging 108 (25.2)
Ultrasound imaging 71(16.6)
CT imaging 48 (11.2)
Number of consultative exams, n (%)

None 181 (30.6)
One 141 (23.8)
Two 64 (10.8)
Three or more 42(7.1)
Treatment, n (%)

Medication treatment 308 (72)
Surgical treatment/intervention 120 (28)
Referral to a tertiary medical center, n (%)

Yes 27 (6.3)
No 401 (93.7)

Table 2. Indications for hospitalization in patients < 16 years old

Radin Z. et al.

RESULTS

This retrospective study included 428 patients who were
urgently hospitalized at the Department of Otorhinolar-
yngology and Maxillofacial Surgery of the Porde Joanovi¢
General Hospital in Zrenjanin during a two-year period;
245 (57.2%) patients were male and 183 (42.8%) were fe-
male, with the average age of 48.5 years (+ 21.8). Patients
40-70 years old were significantly more frequently admit-
ted to the department (x* test, p < 0.05). Most of the pa-
tients had one, two or more comorbidities (222 patients,
51.9%). Considering additional diagnostics conducted
during hospitalization, 51.9% had one or more consul-
tative examinations, 25.2% underwent radiography im-
aging, 16.6% ultrasound imaging, and 11.2% computed
tomography imaging. Twenty-seven patients (6.3%) were
referred to a tertiary medical center for further treatment
(Table 1). The average duration of hospitalization was 5.6
days (£ 4.5 days).

Children and adults were most frequently hospitalized
because of tonsillopharyngitis and its complications (in
18.7% of cases). In children, foreign bodies of digestive sys-
tem were also a frequent indication for hospitalization, fol-
lowed by otogenic and sinusogenic complications (Table 2).
Other frequent reasons for urgent hospitalization in adults
were epistaxis, angioedema, head and neck trauma, and
head and neck phlegmon or abscess formation (Table 3).

Considering comorbidities, most of the patients were
treated for cardiovascular diseases (41.4%), followed by
diabetes (10.5%), and pulmonal diseases (7.2%) (Figure 2).

Table 3. Indications for hospitalization in patients > 16 years old

Indication for hospitalization n (%)

Tonsillopharyngitis and complications 71(16.6)
Epistaxis 36 (8.4)
Angioedema 36 (8.4)
Head and neck trauma 35(8.2)
Head and neck abscess/phlegmon 34(7.9)
Digestive tract foreign body 25(5.8)
Allergic reaction to insect bite/medication 22 (5.1)
Acute suppurative otitis media without/with 21 4.9)

complications
Perichondritis 17 (4)

Acute suppurative rhinosinusitis without/with
complications

Malignant head and neck tumors 16 (3.7)
Stridor 13(3)
Acute laryngitis /laryngotracheitis 11(2.6)

16 (3.7)

Indication for hospitalization n (%) Dysphagia/aphagia 9(21)
Tonsillopharyngitis and complications 9(2.1) Acute epiglottitis 7(1.6)
Digestive tract foreign body 7(1.6) Vertigo 501.2)
Acute §uppurative rhinosinusitis without/with 5(12) Sialoadenitis - 5(0.2)
complications Neck lymphadenitis 4(0.9)
Head and neck trauma 4(0.9) Acute idiopathic sensorineural hearing loss 3(0.7)
Acute suppurative otitis media without/with complications | 4 (0.9) Bleeding after tonsillectomy 2(0.5)
Head and neck abscess 2(0.5) Chemical ingestion 2(0.5)
Bleeding after tonsillectomy 2(0.5) Respiratory tract foreign body 1(0.2)
Allergic reaction to insect bite/medication 1(0.2) Other 3(0.7)
Total 34(7.9) Total 394 (92.1)
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Figure 1. Age groups of patients included in the study

Table 4. Surgical and other interventions

Interventions n (%)
Abscess/hematoma incision and drainage 33(7.7)
Anterior nasal packing 33(7.7)
Directoscopy/esophagoscopy 26 (6.1)
with foreign body extraction

Tracheotomy 7(1.6)
Nasal reduction 7(1.6)
Wound suture 4(0.9)
Dental extraction 4(0.9)
Posterior nasal packing 1(0.2)
Surgical revision of bleeding 1(0.2)
Other 4(0.9)

Table 5. Diagnosis on referral to a tertiary medical center

Diagnosis for referral n (%)
Head and neck malignancy 10 (2.3)
Head and neck trauma 5(1.2)
Head and neck phlegmon 4(0.9)
Mastoiditis 3(0.7)
Failed esophageal foreign body extraction 3(0.7)
Rhinosinusitis complications 2(0.5)

Table 6. Univariate and multivariate logistic regression of factors related to the

referral to a tertiary medical center

Figure 2. Comorbidities of the patients

number of comorbidities and number of consultative ex-
ams (p < 0.05). Multivariate logistic regression indicated
that none of the factors significantly correlated with refer-
ral to a tertiary medical center (p > 0.05) (Table 6).

DISCUSSION

Otorhinolaryngology emergencies visits are frequent in
emergency units, but the number of patients requiring
hospitalization is small. There are few published studies
describing the structure of otorhinolaryngology emergency
hospitalizations [2, 5, 6].

The most common disease responsible for hospital ad-
mittance was tonsillopharyngitis and its complications.
This does not differ from data obtained from other studies.
Multiple secondary medical centers with an otorhinolaryn-
gology department are localized in cities that do not have
otorhinolaryngology service at the primary care level. Any
application of intravenous therapy is conducted through
hospital stay. The lack of resources and logistics leads to
attending to patients who would otherwise be treated by
their general practitioner. About 25-40% of the
medical practice of a general practitioner con-

NP Univariate log regression | Multivariate log regression sists of ear, nose, and throat dis.eases [3]. This
Exp(B)| 95%C p |Bxp®| 95%c P data supports the fact that hospital health ser-
vices are frequently used instead of primary care

Numberof | 4 517 | 4.007-1.147 | <0.05 | 1.249 | 0.968-1.117 | 0326 dquenty! P Y
comorbidities centers. Better training and education of general
Number of practitioners would allow secondary level health-
ggg;J!tatlve 1.673 | 1.012-2.275 | <0.01 | 1.040 | 0.801-1.948 | 0.282 care facilities to be more available and effective
Duration of for more complex cases [7, 8, 9]. On the other
hospitalization | 1075 | 1:163-2407 | <005 | 1445 | 0962-2.170 | 0.76 hand, in children, admittance was done only in

Most of the patients were treated conservatively with
medication therapy (72%), and 28% underwent surgical
or other invasive interventions. Abscess or hematoma in-
cision and drainage was most frequently done, as well as
anterior nasal packing (in 7.7%). Directoscopy or esopha-
goscopy due to foreign body extraction was conducted in
6.1% (Table 4).

According to the results of the univariate logistic regres-
sion analysis (Table 6), referral to tertiary medical center
was significantly related to duration of hospitalization,

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):65-69

cases where surgical intervention was planned.
Children who underwent conservative antibiotic
treatment were admitted to the pediatric department.

In Serbia, otorhinolaryngologists also attends to cases of
maxillofacial trauma in the emergency department, as the
presence of the attending maxillofacial surgeon after work-
ing hours is extremely rare, except in tertiary university
centers. This directly influences the number of admitted
and referred patients, and makes head and neck trauma the
second most common diagnosis in hospitalized patients.

One of the prominent data was that computed tomog-
raphy (CT) diagnostics was done in only 11.2% of the
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admitted patients. According to the literature data, CT
use in the emergency department increased in the last
few decades from 60% to 80% depending on the patients’
age, sex, race, and diagnosis [10]. CT can identify patients
who can benefit from hospital admission, and aid in deter-
mining appropriate disposition and risk assessment. This
may be particularly relevant for patients who require major
procedures and those with complex clinical presentations
(elderly, patients with multiple chronic comorbidities) [11].
One of the main reasons for low percentage of CT use in
our patients is poor organization and cooperation with the
radiology department, as well as not firmly implemented
diagnostics and treatment protocols.

Surgical or other invasive interventions were done in
28% of the cases. The most frequent intervention was ab-
scess incision and drainage. This was also noted as the
most frequent ears, nose, and throat surgical emergency in
population-based estimates of the global burden [4]. The
data was supported with other studies’ results [2, 3, 5, 12].

Some authors estimate that less than 10% of emergency
otorhinolaryngology cases require middle and high com-
plexity resources in tertiary medical centers [3, 13]. Most
common reason for referrals were advanced head and neck
malignancies, with cardiovascular and pulmonal complica-
tions. Rhinosinusitis and otitis complications were referred
when surgical treatment was needed. The lack of equip-
ment and/or experienced surgeons who could treat those
patients was also the main reason for referral of trauma
patients in need of surgical reduction of facial fractures.
Complex patients with advanced neck phlegmons requir-
ing further surgical treatment and postoperative intensive
care were also transferred to tertiary medical centers. Fur-
ther dissemination of the infection such as mediastinitis
and sepsis require extensive treatment, which cannot be
tully provided in secondary medical centers.

In our study, the number of comorbidities, duration of
hospitalization, and the number of consultative exams was
proven to be significantly correlated with patients’ refer-
ral to the tertiary medical center. More than half of the
patients had comorbidities (51.9%), cardiovascular dis-
eases and diabetes being the most frequent ones. One or
more comorbidities were detected in 21.5% of the patients.
Chronic diseases like chronic obstructive pulmonary dis-
ease, asthma, cancer, chronic heart failure, liver disease are
significantly more frequent in patients who visit the emer-
gency department [14]. There are reports suggesting that
infection or trauma could worsen chronic illnesses such as
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chronic heart disease and chronic obstructive pulmonary
disease. These patients are at a greater risk of developing
infectious complications and be admitted to hospital care
settings [15, 16, 17]. In our study, complications of oropha-
ryngeal infections and neck phlegmons were frequent in-
dications for hospitalization and surgical treatment. Head
and neck phlegmons are accompanied by an endogenous
intoxication that leads to homeostasis disturbance and vital
organs disorder. In these patients, concomitant pathologies
such as cardiovascular insufficiency, diabetes, hepatic and
kidney disease significantly influenced the course of the
infection and the progression of the disease [18]. Frequent
comorbidities in patients result in multidisciplinary ap-
proach to a patient’s treatment and higher hospitalization
rate. The percentage of physician consultations for emer-
gency department patients varies 20-40% [19, 20]. In our
study, the number of patients who underwent one or more
consultative exams was 247 (57.7%) and was significantly
higher compared to the literature data. Complex patients
require more consultative examinations and diagnostic
procedures, especially if surgical treatment is considered.
Higher number of consultative exams was significantly
correlated with referrals to a tertiary medical center.

Limitations of the study are those that the data were
obtained retrospectively from only one secondary medical
center. Multi-centric studies are required to obtain data
from other secondary medical centers. The need for precise
diagnostic and treatment protocols and their implementa-
tion is apparent, in order to define required diagnostics,
possible treatment options, and terms of referrals to ter-
tiary centers.

CONCLUSION

The data from this study concluded that otorhinolaryngol-
ogy inflammatory/infectious diseases are the most frequent
indication for urgent hospital admission to a secondary
medical center. Most of the patients were treated conserva-
tively. Referral to a tertiary medical center was significantly
correlated to the number of comorbidities and consultative
exams. Further research is needed to address any need and
possible areas of improvement in emergency services in
secondary medical centers and in patterns in treatment
and referrals to tertiary medical centers.
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YpreHTHa CcTatba Y OTOPUHONAPUHIONIOTUjU Y CEKYHAAPHO] 34PaBCTBEHOj YCTAaHOBM

3opaHa PaguH', fiejaH bakuh', Oumutpuje Nnuh', AHa Jotnh??

'Onwra 6onHuua,p Hophe JoaHosuh', 3peraHuH, Cpbuja;

2KnuHnukm yeHtap Cpbuje, KnuHuka 3a oToprHonapuHronorujy u makcunodaumjanHy xupyprjy, beorpag, Cpbuja;
YHneep3uTeT y beorpaay, MeanunHcki Gakyntet, Kategpa 3a 0TopuHONapuHronorujy 1 Makcunodbaumjanty xupyprujy, beorpag, Cpbuja

CAXETAK

Yeoa/LUnm CBakoaHEBHO ce y lekapcKoj npakcn cycpehemo
Ca XMTHUM CTarmbuMa 13 obnactu otopmHonapuHronoruje. Ca
nopactom 6poja NHpeKLja pecnmpaTopHOr TPaKTa U HIXOBUX
KOMMN/MKaLyja, Kao 1 nospepa y caobpahajy n uHayctpuju, yp-
TeHTHa CTakba Y OTOPUHOMAPVHIONONjY MOCTajy cBe Yewha Ha
CeKyHAAapHOM HUBOY 3[1paBCTBEHE 3aluTuTe.

Linmb papa je 61o ncnutaty CTPYKTYPY 1 fasbyi TPETMAH CBUX
XWUTHWX NpujeMa 06aBsbeHVIX Y MOMEHYTOM Neprogy NCMTVBakHa
Yy OAHOCY Ha MoJ1, CTapoCT, NpWjeMHyY AnjarHo3y, obaBrbeHy NHTep-
BeHLMjy 1 TpeTMaH, ynyhrBare y yCTaHOBY TepLijapHOT paHra,
KoMopbuayTeTe, 06aB/bEHY AONYHCKY AMjarHOCTUKY U KOHCYIITa-
TUBHe Nperniefie 13 oCTanvx CneLyjanicTMyKnx obnactu.
Mertope PeTpocneKkTriBHa cTyAwja je 0byxBaTuia cBe 6onecHmKe
KOju Cy Kao XUTHU Cily4ajeBu XoCnuTan3oBaHu Ha Operbery
3a OTOPMHONAPVIHIONOTNjy U MaKcunodaLmjanHy Xupyprujy
OnwTe 60nHMLEe 3peraHH y ABOroAMLHbeM neprogy. Mopauy
cy BobmjeHn aHann3oM MeaULMHCKIX UCTopuja 6onecHrKa 1
a/ileKBaTHOM CTaTUCTNYKOM 06pasioM.
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Pesyntatu Cryauja je 06yxBatuna 245 (57,2%) 6onecHnKka my-
LWKor nona un 183 (42,8%) *XeHCKOr noJia MpoceyYHe CTapoCcTyn
48,5 rognHa. Hajuewha npujemHa avjarHosa je 6una ToH3uso-
bapuHrMTHC 1 terose KOMMNMKaLyje, NOTOM Tpayma riase 1
Bpata. Y 72% cnyyajeBa CnpoBefieHa je MeAnKaMeHTO3Ha Te-
panuja, Aok je y 28% crnipoBefeHa XxmpypLuKa UHTepBeHumja. Y
yCTaHoBe TepLjapHor HKBoa ynyheHo je 27 (6,3%) 6onecHuka,
LUTO je HajBuLLe 3aBUCIIIO0 off 6poja KomMopbuanTeTa 1 CNpoBe-
[EHUX KOHCYNTaTUBHUX Npernesa.

3akmyuak ViHdekunje n uHdnamauuje cy Hajuewhe nHgm-
KaLuje 3a XUTHY XOCnuTanu3auwjy y OTOp1HONapUHIONOrujn
Ha CeKyHAapHOM HVBOY 3ApaBcTBeHe 3awwTute. BehuHa 6one-
CHMKa je neyeHa KOH3epBaTKBHO, a ynyhusame y TepuujapHy
3[PaBCTBEHY YCTAHOBY je 3HauajHO 3aBMCUIO of 6poja KoMop-
6npuTeTa, 6poja KOHCYNTaTUBHMX NPernesa 1 AyXnHe Xocnu-
Tanusaumje.

Krby4He peun: XuTHV npujemmn; OTOPUHOIaPUHIOIOrKja; ce-
KyHAapHa 34paBCcTBeHa yCTaHOBa
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Unrecognized tuberculosis in a patient with
COVID-19
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SUMMARY

Introduction COVID-19 is responsible for the current global pandemic. Globally, over 15 million people
are currently infected, and just over 600,000 have died due to being infected. It is known that people
with chronic illnesses and compromised immune systems can develop more severe clinical presentation.
Tuberculosis (TB) is still one of the biggest epidemiological problems worldwide. Both of these diseases
can be misdiagnosed and can manifest in a similar way. We will present a case study of a patient who
was initially treated as a COVID-19 infection, with TB being diagnosed later on. The recovery began only
after being treated for both diseases simultaneously.

Case report The patient is a 27-year-old male, non-smoker, with no history of any significant diseases. He
presented with fever, fatigue and hemoptysis. Computed tomography pulmoangiography had shown
massive consolidations and excavations, which could be caused by COVID-19. Despite being treated for
COVID-19, there was no clinical improvement. On the follow-up chest X-ray, beside signs of COVID-19,
there were also changes that could indicate TB. TB was detected in sputum, using PCR and Mycobacteria
Growth Indicator Tube, and only after being treated for both diseases did his condition improve.
Conclusion There are a few reported cases of COVID-19 and TB coinfections, and we believe that there
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are many more patients with this coinfection being unrecognized.
Keywords: COVID-19; tuberculosis; infection; diagnosis

INTRODUCTION

Corona virus has, until recently, caused only
animal infection (feline and bat infections),
however, currently it is the most common
cause of pneumonia in humans, and can lead to
death. Many facts are still unknown regarding
this virus, such as transmission, period of incu-
bation, full clinical presentation, radiography,
laboratory findings, immune response and spe-
cific treatment. Most studies have shown that
the respiratory pathway is the most common
way of transmission and infection (through
coughing, sneezing, talking...). The incuba-
tion period varies greatly, between two and
14 days, and can go up to 28 days, but most
commonly the incubation lasts for five days [1].
The clinical presentation also varies, and is not
specific. The infection can be anything between
asymptomatic or mild, which is present in the
majority of patients, and severe, with a lethal
outcome. The most common symptoms are:
fever, cough, difficulty of breathing, fatigue,
muscle pain, diarrhea, nausea and headache
[2]. Severe forms of the infection manifest with
a massive pneumonia followed by acute respira-
tory failure or sepsis, which in turn demands
mechanical ventilation [3]. In the laboratory
findings there are leucopenia, thrombocy-
topenia, increased values of liver enzymes,

fibrinogen, D-dimer, LDH, interleukin 6 and
presepsin. Inflammation markers (fibrinogen,
C reactive protein) can be within reference val-
ues; however, they are elevated most of the time
[4]. Chest radiography shows interstitial thick-
ening with peripheral consolidation, as well as
ground glass changes. Uncommonly, one can
find segmental and lobar consolidation and
pleural effusion [5]. Specific vaccine has not yet
been discovered, and the treatment protocols
differ between centers, and is still in early stages
of development. Depending on the illness stage,
different therapy treatments have shown suc-
cess: antibiotics, hydroxychloroquine, vitamin,
antiviral and systemic corticosteroids. Drugs
with immunomodulation have shown promis-
ing results in severe forms of the disease [6].
Tuberculosis is an infectious disease caused
by Mycobacterium tuberculosis spp. The disease
most commonly affects the lungs, although
other organs can also be afflicted (nervous,
gastrointestinal system, bones, kidneys). The
infection does not mean the disease, since only
10% of infected manifest as an active form of
the disease. Whether or not the disease will
manifest, depends of the infective agent, as
well as the immune status of the infected.
Risk factors are well known, and almost all of
them are related to immunodeficiency (HIV
infection, alcoholism, drug abuse...) [7]. The
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symptoms include fever, fatigue, night sweats, loss of
body mass, coughing of sputum, pus or fresh blood. In
advanced form of the disease, acute respiratory failure is
not uncommon, and chest pain is present if the pleura
is afflicted. If the extrapulmonary form of the disease is
present, the symptoms are organ specific [8]. The clinical
presentation varies greatly, from asymptomatic to severe.
Radiological findings are specific, and pleural effusion is
frequently present. Definitive diagnosis is given when the
bacteria is identified, directly, by PCR method or with a
pathohistological finding in different tissues, urine, stool
or sputum sample. Treatment consists of antituberculotic
drugs in standardized protocols [9, 10, 11].

We will present a patient initially treated for COVID-19
infection, as well as tuberculosis, whichang was discovered
later on as a coinfection. The recovery began only after
being treated for both diseases simultaneously.

CASE REPORT

The patient we present is male, aged 27, with no history of
medical illnesses and history. He was first admitted in the
Emergency room because of fever (38°C), fatigue and he-
moptysis; the symptoms were present for three days prior
to admission. Computed tomography angiography was
performed, there were no signs of embolism, however it
did show massive consolidations of pulmonary parenchy-
ma with excavation which could be caused by COVID-19.
Initially, he was hospitalized in regional medical center
where COVID-19 was confirmed using PCR method, and
was treated using chloroquine (1000 mg/daily) and dual
antibiotic therapy (fluoroquinolone and the third genera-
tion cephalosporine) with symptomatic support. Despite
treatment, no clinical and radiological improvement was
achieved, and the patient was transferred to the Clinical
Center of Serbia.

On admission patient had fever (37.7°C), was hypo-
tensive (90/60 mmHg), however he maintained oxygen
saturation (O,sat 98%). Hemoptysis was still present. Blood
analysis had shown neutrophilia (77.6%), elevated sedi-
mentation rate (20 mm/h), C reactive protein (20.2 mg/1)
and presepsin (726 pg/ml). Initially, he was treated with
azithromycin.

Chest X ray had findings highly indictive for COVID-19
infection. However, changes in both upper lobes were sus-
picious for tuberculosis (Figure 1).

Further anamnestic data had shown that six months
prior to current infection, the patients’ father was diag-
nosed and treated for active tuberculosis. Our experience
so far had shown that hemoptysis is not a sign for CO-
VID-19 pneumonia. Considering that the patient had been
in contact with tuberculosis, we have collected patients’
sputum. In sputum, using PCR method, M. tuberculosis
was discovered, and was further confirmed using cultiva-
tion on Mycobacteria Growth Indicator Tube. The patient
was started on antituberculotic treatment (Isoniazid 300
mg/daily, Rifampicin 600 mg/daily, Pyrazinamide 1200
mg/daily, Ethambutol 1200 mg/daily).
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Figure 1. First follow-up chest X-radiography showing both signs of
COVID-19 and Tuberculosis infection

Five days after the beginning of the treatment, the pa-
tient was afebrile, with subjective and clinical improve-
ment. Since coughing had stopped, the control sputum
was not taken. After receiving two negative PCR tests for
COVID-19, the patient was discharged.

DISCUSSION

COVID-19 is responsible for the current global pandemic.
As of writing this case report, over 15 million people are
infected globally, and over 600,000 people have died due
to its’ complications [12]. It is known that patients with
chronic illnesses and compromised immune system are
more susceptible to infection as well as development of
more severe forms of the disease. It should be noted that
symptoms of pneumonia caused by this virus do not differ
from symptoms caused by other pathogens.

Tuberculosis (TB) is still one of the most important epi-
demiological problems. According to World Health Orga-
nization, between eight and ten million people annually get
infected, and roughly three million people of tuberculosis.
Vaccine and modern therapeutic methods have virtually
eradicated TB in developed countries, although the pres-
ence of HIV and other causes of immunodeficiency have
challenged this claim [13].

Symptoms of both of these diseases are relatively similar:
fever, cough and fatigue. Initial computed tomography scan
in this patient did show changes indictive for bilateral CO-
VID-19 pneumonia. The diagnosis cannot be based solely
on radiographic finding, as both infections can have atypi-
cal findings, and can be completely normal. Despite hav-
ing positive PCR test for COVID-19, which could explain
almost all clinical, radiological and biochemical findings,
the presence of hemoptysis demanded further testing. De-
tailed medical, especially socio-epidemiological, history,
and the presence of bilateral apical findings on follow-up
X-ray were crucial in narrowing of possible diagnosis. Af-
ter positive PCR and cultivation on Mycobacteria Growth
Indicator Tube, it was clear that the patient had COVID-19
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and TB coinfection. Only after simultaneously treating both
diseases did the patient show signs of improvement, he was
no longer febrile and hemoptysis stopped. Follow-up chest X
ray, after initiating both treatments, was almost unchanged,
which is expected in TB infections after such a short pe-
riod of treatment. The control of TB infections is still a vital
medical problem. The emergence of COVID-19 pandemic
has caused that other pulmonary diseases are being taken
into consideration significantly less frequent. Tuberculosis
is curable in majority of cases, but if left undiscovered and
untreated, can lead to serious problems, primarily health
related, especially in the wake of the new pandemic. Preven-
tive methods of COVID-19 do not differ significantly, when
compared to TB. Mandatory face masks, with special regards
to particular masks, which is present in many countries
globally, as a tool of combating COVID-19, also reduces
the transmission of TB. It is understandable that COVID-19
is priority number one, however, one must not forget the
incidence and mortality that TB causes daily [14-17].

The main purpose of this paper is to emphasize the
importance of overall approach to the patient despite
COVID-19 pandemic. The authors of this paper strongly
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believe that the number of patients with COVID-19 and
TB coinfection is much larger than currently presented,
and that many cases are left unrecognized. Regarding our
patient, it is still unclear whether the asymptomatic infec-
tion with M. tuberculosis has caused the compromise of
immune system and in turn made the patient susceptible
to COVID-19, or that the viral infection was the trigger for
reactivation of TB. Regardless, the simultaneous treatment
of both diseases has given excellent results.
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Tuberculosis and COVID-19 coinfection

Henpeno3Hata Ty6epKyno3a Kog 6onecHuKa ca uHdpekuujom COVID-19

Mwuxauno CrjenaHosuh'? CnobogaH benuh', MeaHa byxa', Hukona Mapuh', Mapko bapanuh?, Buoneta Muxaunosuh-ByunHuh'?
'KnuHnukn ueHtap Cpbuje, Knunrka 3a mynmonorujy, beorpag, Cpbuja;

YHnsep3utet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

*KnuHnuku yeHTap Cpbuje, KnuHuka 3a Hedponorujy, beorpag, Cpbuja

CAXETAK

YBoa COVID-19 je ogroBopaH 3a naHAeMujy Koja je npucyTHa
wupom ceeTa. [peko 15 MUINOHa JbyaK je 3apaXkeHo 0BUM
NHOEKTUBHMM areHCoMm, a HelwTo npeko 600.000 sbyau je npe-
MUHYNO 3601 KOMMIMKaLwja U3a3saHux nHdekuujom. obpo je
MO3HaTo Aa Cy 0cobe ca XPOHWUYHIM bonecTviMa u cnabujer nmy-
HUTeTa MOANOXKHMje MHPMLIMPatbY 1 Pa3BOjy TEXNX KITMHUYKIX
dopmm 6onectn. Tybepkynosa je jow yBek jefaH of Hajeehux
enuaeMronoLKnx npobnema. 3ajeAHNYKO 3a OBe ABe 3apasHe
60M1ecTu je TO LWTO Ce MOry MaHWdeCToBaTV UCTUM CUMMTOMUMA
1 Ha BpeMme Ce He AujarHocTrKoBaTtu. [Npukasyjemo 6onecHriKa
Kof Kora je uHuuujanHo neyeHa nHédekuuja COVID-19, Tybepy-
N103a je OTKpVBEHA Kao KOMHeKLMja, @ OnopaBak je 3anoyeo
TeK nocsie neyera 1 Tybepkynose.

Mpukas 6onecHnka bonecHuK je 27-roaniutbn MyLLKapaly, He-
nyLway, 6e3 XxpoHNYHYX 6onecTtu. 36or Teroba y Buay noBuLLEHe
TesflecHe TemnepaType, ManakcanocT, Kalba ca NcKallsba-
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BatbeM CBeXe KPBU Y Tpajakby Of HEKONMKO flaHa yumnkbeHa je
KOMMjyTepu3oBaHa Tomorpaduja nynmoaHruorpaduja. Hanas
je Mokasao macmBHe KoHconupaauwje niyhHor napeHxuma ca
3HaLMMa eKcKaBaLuje Koje 61 Morsie ofroBapatii MHEYMOHWjU
Kojy je n3assao COVID-19. BpegHoCT TenecHe Temneparype je
1 fasbe 61na NoByLLeHa, y3 NOBPEMEHO MCKall/baBatbe CBe-
Xe KpBu. Ha paguorpaduju rpyaHor Kolla ocum 060CTpaHmx
MPJbacTUX MPOMEHa Koje Cy BepOBaTHO NocsieuLa nHoekuuje
COVID-19, youaBajy ce MPOMEHE Y FOpHUM PeXXHeBMMa, Koje
61 Morne oarosapaty cneumduyHom npouecy. Tybepkynosa je
[oKa3saHa y cnytymy, metogom PCR n MGIT, n Tek nocne neyera
o6e 6onecT cTarwe 6onecHnKa ce NobosbLIANO.

3aksbyuak [locap je onncaHo cBera HeKOMKO ClyyajeBa Uc-
ToBpemeHe nHobekuuje COVID-19 n Tybepkynose. CtaB ayTopa
OBOT paja je Aa je nHUMAeHuUa MHoro Beha, anu cy ciyyajesu
OCTann HenpenosHarty.

KmbyuHe peun: COVID-19; Ty6epKynosa; uHdekLmja; anjarHosa
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Macrophage activation syndrome complicating early
course of adult-onset Still’s disease

Ksenija Bozi¢', Marija Elez? Branislava Gligi¢’

'University of Defense, Faculty of Medicine, Military Medical Academy, Clinic of Rheumatology, Belgrade,
Serbia;
University of Defense, Faculty of Medicine, Military Medical Academy, Clinic of Hematology, Belgrade, Serbia

SUMMARY

Introduction Adult-onset Still's disease is a rare inflammatory disorder of unknown etiology. It can be
complicated by macrophage activation syndrome, a potentially life-threatening condition. While mac-
rophage activation syndrome and adult-onset Still's disease share similar features, early recognition is
very difficult in clinical praxis.

Case outline We report a young woman, whose illness was presented suddenly, with spiking fever,
sore throat, myalgia, arthralgia, and maculopapular rash. In suspicion of sepsis, she received antibiotics,
despite no evidence of infection. After two weeks, her condition worsened, which was followed by cy-
topenia, elevated liver enzymes, and high serum levels of ferritin. She was diagnosed with macrophage
activation syndrome in the early course of adult-onset Still's disease. She was treated with high doses of
corticosteroids and cyclosporine A and recovered completely.

Conclusion Macrophage activation syndrome can occur at the beginning of adult-onset Still's disease.
Early recognition and timely administration of immunosuppressive drugs are important for the success-
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ful outcome in this condition.-

Keywords: macrophage activation syndrome; adult-onset Still’s disease; hyperferritinemia

INTRODUCTION

Macrophage activation syndrome (MAS) is a
severe, hyperinflammatory, life-threatening
complication of an inflammatory rheumatic
disease, primarily in adult-onset Still's disease
(AOSD) and systemic lupus erythematosus.
Among children with juvenile idiopathic ar-
thritis (JIA), MAS is most frequent in systemic
onset (sJIA). MAS is a secondary form of he-
mophagocytic lymphohistiocytosis (HLH).
HLH is classified into the primary (genetic)
and the secondary (reactive) form, which
can be induced by an infective, autoimmune,
or malign-related disease. MAS is caused by
widespread activation and proliferation of cy-
totoxic CD8+ T cells and macrophages, which
express hemophagocytic activity. Immune dys-
regulation leads to the extensive production of
proinflammatory cytokines: interleukin (IL)-2,
IL-1, interferon-y, IL-6, IL-18, and tumor ne-
crosis factor alfa which results in the “cytokine
storm® [1]. Clinical presentation is sustained
fever, lymphadenopathy, hepatosplenomegaly,
dysregulation of the central nervous system,
and hemorrhagic manifestation. Blood analysis
showed pancytopenia, elevated liver enzymes,
falling erythrocyte sedimentation rate (due to
hypofibrinogenemia), disturbances of hemosta-
sis, significantly more elevated serum level of
ferritin than in other autoimmune diseases [2].

It has been estimated that the incidence of
MAS in patients with AOSD ranges 10-25%.

MAS can occur any time during the disease
and can be activated by an infection or a flare
of the basic disease. The mortality rate of MAS
in rheumatic diseases is up to 30% [3]. While
MAS and AOSD share similar features (fever,
hepatosplenomegaly, elevated liver enzymes,
hyperferritinemia), in absence of diagnostic
criteria for MAS in AOSD, early recognition of
this state or condition is very difficult in clinical
praxis. If inadequately treated, MAS can result
in multiorgan failure and death.

We present a patient with AOSD complica-
tion in the early MAS course and successfully
treated with high doses of steroids and cyclo-
sporine A.

CASE REPORT

A 33-year-old Caucasian women was admit-
ted to our hospital with suspicion of AOSD.
A month before admission, the illness was
presented suddenly, with sore throat, spiking
fever of 39.4°C, myalgia of arms and legs, and
painful knees. Also, she had a salmon-colored
rash on arms and legs. She had vesicles in the
mouth during one day. She was admitted to a
local hospital and initially received antibiotics
for 10 days (amoxicillin three days, ceftriaxone
seven days), without improvement. Laboratory
studies showed erythrocyte sedimentation rate
(ESR) 90 mm/h, leukocytes 17.5 x 10°/L with
neutrophils 91%, serum hemoglobin 111 g/L,
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Figure 1. Cytological smear of bone marrow aspiration; in hypocellular bone marrow, a few macrophages were found and only one showed
hemophagocytosis, which is not enough for macrophage activation syndrome diagnosis (May-Grunwald-Giemsa, 1000x)

platelets 199 x 10°/L. In suspicion of sepsis, the patient was
treated with empiric widespread spectrum of antibiotics
and antimycotics, despite no evidence of infection. After
two weeks of treatment, she became febrile continuously
(>40°C). At that time, laboratory findings showed throm-
bocytopenia 53 x 10°/L followed by pancytopenia and ele-
vated liver enzymes. Serum ferritin level was extremely high
(24,900 pg/L). The suspicious of AOSD and administration
of corticosteroids started with a dose of 60 mg per day. The
patient’s state was deteriorating despite the treatment, and
after 25 days she was transferred to our hospital.

On admission to our department, the patient had a fe-
ver of 38.3°C, the blood pressure was low (80/60 mmHg),
auscultatory method showed heart murmur of the mitral
valve 2/6, skin and conjunctivae were icteric. The abdomen
was diffusely tender and hepatosplenomegaly was detected.
Her knees were tender, with the overall impression of a
severely ill patient. Blood test showed ESR of 13 mm/h,
C-reactive protein of 20.68 mg/L (< 5 mg/L), leukocytes
of 1.37 x 10°/L (4-10 x 10°/L), neutrophils of 0.4 x 10°,
erythrocytes of 2.74 x 10°(3.8-5.8 x 10°/L), hemoglobin of
74 g/L (130-180 g/L), platelets of 25 x 10° (160-370 x 10°).
Chemistries showed: albumin 23 g/L (32-50 g/L), total
bilirubin 74 umol/L (< 18 pmol/L), aspartate aminotrans-
ferase 144 U/L (< 37 U/L), alanine aminotransferase 384
(14-59 U/L), alkaline phosphatase 1161 (70-290 U/L),
lactate dehydrogenase 703 (120-246 U/L), y-glutamyl
transferase 968 (< 38 U/L), triglyceride 3.52 mmol/l (< 1.7
mmol/L). Coagulation studies showed fibrinogen 1.5 g/L
(2.1-4 g/L), D-dimer 6.98 mg/L (< 0.5 mg/L), international
normalized ratio at 1.26, activated partial thromboplas-
tin time 34 seconds. Ferritin was elevated to 14,600 pg/1
(20-280 ug/L). Two sets of blood and urine cultures were
negative. Aspiration of bone marrow showed hypocellular
pattern with macrophages in normal bloodline and only
one macrophage, which showed hemophagocytosis (Figure
1). Subsequent serology tests showed negative findings for
rheumatoid factor (RF), antinuclear antibodies (ANA),
anticardiolipin antibodies, lupus anticoagulant, anti-be-
ta2-glycoprotein I antibodies, antineutrophil cytoplasmic

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):74-77

antibody, and antimitochondrial antibodies. Extensive test-
ing for infectious diseases showed that Epstein-Barr virus,
cytomegalovirus, parvovirus, herpes simplex virus, hepa-
titis B, hepatitis C, and human immunodeficiency were
negative. Transthoracic and transoesophageal ultrasound
of the heart detected mitral regurgitation 2+, without any
evidence of vegetation. Computed tomography (body scan)
showed only hepato-splenomegaly without any pathologic
morphological findings.

Due to the aforementioned findings, the suspicion for
MAS was raised. Pulse dosing of methylprednisolone 500
mg daily was started for three days, continued with antibi-
otics (4.5 g of tazobactam intravenously every eight hours,
1 g of vancomycin every 12 hours, 1 gram of amikacin per
day, and 200 mg of fluconazole per day). The patient be-
came afebrile, but moderate bleeding appeared. Analyses
showed that hematologic parameters dropped (leukocytes
0.51 x 10°/L, hemoglobin 74 g/L, platelets 22 x 10°). She
was transferred to an isolation unit. Bone marrow biopsy
showed hypoplastic pattern and did not reveal evidence of
hemophagocytosis or hematological malignancy. Then we
started treatment with dexamethasone of 32 mg in two dos-
es, intravenous immunoglobulin (IVIG) 400 mg/kg per day
for three days. Due to the absence of improvement of the
hematological parameters, cyclosporine A was introduced
in a dose of 5 mg/kg/day (with continuing until 200), con-
tinuing with high doses of dexamethasone. Following this
kind of regimen, hematological parameters were improved
on the seventh day, with fibrinogen normalized as well.

After three weeks, the patient was without complaints
and blood tests resolved, except easily elevated y-glutamyl
transferase and ferritin (634 ug/L). The patient was dis-
charged, with prescribed therapy of 0.5 mg of dexametha-
sone and 5 mg/kg/day of cyclosporine A, with planned
gradual reduction. During the follow-up at the outpatient
clinic over the next 12 months, the patient was without
medical problems. Currently, her therapy is 0.5 mg/kg/
day of cyclosporine.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
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patient for the publication of this case report and any ac-
companying images.

DISCUSSION

AOSD is a rare, systemic, inflammatory disease of un-
known etiology. Its estimated incidence rate is 0.16-0.4
cases in 100,000 people, and the prevalence is 1-34 cases
in one million people [4]. The characteristic triad is a spik-
ing fever, arthralgia and salmon-colored maculopapular
rash. Typical blood analyses show leukocytosis (mostly
neutrophils), elevated acute phase reactants, high serum
levels of ferritin, and negative RF and ANA. Also, elevated
liver function tests (enzymes in the blood) can be found. If
suspicion for AOSD exists, diagnosis is made by excluding
many other diseases with similar presentation including
other autoimmune disorders.

In our patient, sepsis was a leading concern at the begin-
ning, and she had received empirical antibiotics. Sepsis and
MAS have similar clinical presentations; extensive findings
for an infectious disease did not find any cause for con-
cern, and sepsis was excluded. Hence, the initial clinical
presentation was the early course of AOSD. Our patient
had all four major criteria (fever of 39°C or higher for more
than week, arthralgia, skin rash, leukocytosis > 10,000 mm®
with > 80% granulocytes) and most of the minor criteria
(sore throat, splenomegaly, elevated liver enzymes, nega-
tive RF and ANA) for AOSD [5]. Two weeks later, the fever
became persistent, followed by pancytopenia, hypofibri-
nogenemia, with an extreme elevation of ferritin level in
the blood. This is indicated in the expression of MAS in
the initial course of AOSD. At that moment, there are no
valid diagnostic criteria for MAS in rheumatologic diseases
in adults, and according to the literature data, we apply
recommended HLH-2004 diagnostic guidelines [6]. In our
patient, based on five of the eight HLH criteria (persistent
fever, splenomegaly, 3-line cytopenia, hypertriglyceride-
mia, hypofibrinogenemia, hyperferritinemia) the diagnosis
of MAS could be done.

Although the finding of hemophagocytosis in bone
marrow applies to the gold standard of diagnosis of HLH,
it is not determined in 30% of patients [7]. This can be
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explained with hemophagocytosis in other organs such as
the liver, the spleen, and the lymph nodes, which we did
not examine in our patient.

Hyperferritinemia is a significant laboratory feature in
MAS - it is not only an indicator of the acute inflammatory
response, but it also has an immunomodulatory role. Ex-
tremely high serum values of ferritin play a role in the high
release of cytokines. According to the contemporary find-
ings, four conditions are classified as “hyperferritinemic
syndrome”: septic shock, catastrophic antiphospholipid
syndrome, MAS, and AOSD [8]. There was no evidence of
antiphospholipid syndrome or sepsis in our patient.

Treatment of patients with MAS was aimed at eliminat-
ing a potential cause of abnormal immune responses and
using immunosuppressive drugs for the suppression of a
harmful inflammatory response. Traditional therapy in
patients with MAS and AOSD includes high-dose corti-
costeroids and immunosuppressive drug administration,
preferably cyclosporine, IVIG, and less methotrexate, cy-
clophosphamide [9]. In patients refractory to traditional
therapy, IL-1 receptor antagonist, anakinra, has a signifi-
cant effect in interrupting cytokine network, which leads
to clinical recovery. This was demonstrated in patients with
MAS in sJIA [10]. Another human anti-IL-1 monoclo-
nal antibody, canakinumab, could be used in refractory
patients with MAS and AOSD, which is unfortunately
not available in all countries [11]. In recent years, several
genetic and immunological studies are trying to elucidate
the pathogenic mechanism in adult MAS patients and lead
to advances in the possible new therapeutic targets in the
management of MAS [12]. It is quite clear that IL-1 recep-
tor antagonists in the future may be the main drugs in
treating AOSD-associated MAS patients.

In patient with fever of unknown etiology, AOSD
should be considered as a possible cause. Postponing the
administration of immunosuppressive therapy can be com-
plicated by MAS. The leading findings that support the
development of MAS in the AOSD are pancytopenia and
hypofibrinogenemia. The timely application of high doses
of corticosteroids and early introduction of cyclosporine
A lead to an approving outcome of the disease.
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CuMHApPOM aKTMBaUMje Makpodara Kao paHe Komnaukaumje Ctunose 6onectn Kog

oapacaunx

KceHuja boxuh', Mapuja Enes?, bpaHucnasa Mmuwuh'

'YHuBep3nTeT ofbpaHe, MeanumHcki dakynTet, BojHoMegnumHcKa akaaemuja, KnuHuka 3a peymatonorujy, beorpag, Cp6uja;
YHnBep3uTeT oabpaHe, MegnumHckm pakyntet, BojHomeuLMHCKa akagemuja, KnuHuka 3a xematonorujy, beorpag, Cpbuja

CAXETAK

YBop CtunoBa 601eCT Kof OApac/nX je PeTKo 3anasbeHCKo
obosberbe Hemo3HaTte eTnonoruje. Moxe ce KOMMIMKOBaTK
CYHAPOMOM aKTUBaLuje makpodara, Koju Moxe fa byae Xu-
BOTHO yrpoxaBajyhe cTarbe. Kako cHApOoM akTiBaLmje MaKpo-
dara n Crunosa 60necT Kof 0APACAVX UMajy CIIMYHE KIMHWYKE
OANVIKe, UXOBO Pa3NNKoBate Y KNVHUYKOM pafly je TeLKo.
Mpuka3s 6onecHuKa Mprikasany CMo Miagy, NPETXO[HO 3APpaBy
6onecHuLy ymja je 6onect 3anoyesa HaraMM NOPACTOM TeM-
nepatype, rywo6o/bom, Muanrujama, aptpanrmnjama n Maky-
NO3HOM OCMOM. 360F CyMHbe Ha CEeNTUYKO CTakbe JleyeHa je
aHTMOMOTLMMA, NAKO HUje buno fokasa 3a nHdekuujy. MNo-
cle ABe HeJle/be HhEeHO OMLWTe CTakbe Ce NMoropLuano, Wro je
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6110 npaheHo naHUMToneHnjom, NOBULLEHM BPeLHOCTUMA
€H31Ma jeTpe 1 BP/O BYCOKOM KOHLIEHTpaLmjom GepuTmHa y
KpBW. [InjarHoCTMKOBaH je CHAPOM aKTMBaLuje Makpodara y
paHoj da3u Ctunose 6onectu Kog oapacnux. Tepanuja BUCOKUM
[03ama ryKoKopTUKouaa v LmMKnocnopuHa A gosena je go
NOTNYHOr oropaBKa 6onecHuue.

3akmyyvak CMHAPOM aKTMBaLMje Makpodara ce Moxe nc-
nosbuTn y paHoj dasm Crunose 6onectn Kop ogpacnux. PaHo
npeno3HaBabe 1 NPaBOBPEMEHa NPUMeHa NMYHOCYNpPeCcMBHe
Tepanuje Cy HEONXOAHW 3a NOBOJbaH NCXoA bonecTu.

KmbyuHe peun: cuHpom akTuBaLmje makpodara; Ctunosa 60-
NeCT Ko oapaciux; xunepdeputrHemuja
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Multiple primary synchronous tumors in the lungs

Natasa Vesovi¢, Nebojsa Mari¢, Dejan Stojkovic¢, Aleksandar Nikoli¢
Military Medical Academy, Clinic for Thoracic Surgery, Belgrade, Serbia

SUMMARY

Introduction The aim of this paper was to report a case series of three patients diagnosed with multiple
primary synchronous cancers (MPSC) in the lungs who were treated multidisciplinary at a single-center
institution.

Outline of cases Three male patients were referred to the Clinic for Chest Surgery, at the Military Medical
Academy in Belgrade, Serbia for planned surgical treatment of lung cancers. During subsequent diag-
nostic procedures, second primary synchronous tumors were detected in all presented cases. All patients
underwent surgical resection and chemotherapy or a combination of chemo- and radio-therapy. Two
out of three patients died with an average survival period of 32 months. One patient is still alive, with
current disease-free interval of 21 months.

Conclusion MPSC is a rare condition. The final diagnosis should be based on clinical, radiological, his-
topathological, and genetic analyses. Treatment modalities of MPSC depend on the clinical staging
of the disease, patient’s general medical condition, and general assessment of tumor operability and
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INTRODUCTION

Epidemiological studies have reported the
incidence of multiple primary lung cancers
(MPLC) from 5.6-22% [1-4]. Genetic predis-
position and environment exposure contribute
to the development of MPLC [1]. The increased
incidence of MPLC results from advances in
screening and diagnostic procedures coupled
with higher patient survival rates due to a more
sophisticated treatment of the first primary
lung cancer [1, 5].

Multiple primary tumors are tumors that
arise in different sites and are of different his-
tology and morphology characteristics [1]. The
definition of MPLC has changed over time and
differs according to different studies and guide-
lines. Last update of criteria for MPLC comes
from American College of Chest Physicians in
2013, while the present most commonly used
definitions of multiple primary tumors in gen-
eral are the ones from the Surveillance Epide-
miology and End Results project and Interna-
tional Association of Cancer Registries and
International Agency for Research on Cancer
[4, 6, 7]. Nowadays, molecular analysis pro-
vides precise differentiation between multiple
primaries and intrapulmonary metastasis [8,
9, 10]. Comprehensive histologic assessment
is another proposed concept which may have
advantages over molecular analyses, because
it is more rapid and inexpensive [11, 12, 13].

MPLC can be synchronous or metachro-
nous. Synchronous tumors are defined as two
or more primary neoplasms detected simul-
taneously or within an interval of less than
six months, while metachronous tumors are

diagnosed if the interval of occurrence is longer
than six months [6]. Synchronous primary lung
cancers (SPLCs) occur less frequently with the
incidence of 0.2-8%. It is important to make a
distinction between MPLC and metastatic or
recurrent primary tumors in order to provide
optimal therapy.

The aim of this manuscript is to present a
series of three patients diagnosed with MPLC
and treated multidisciplinary at a single-center
institution. Written informed consent was ob-
tained from all patients or their family member
in case of the deceased patients.

CASE REPORTS
Case 1

A 72-year-old male was admitted to the Mili-
tary Medical Academy in Belgrade, Serbia for
planned surgical treatment of adenocarcinoma
located in the right lower lobe of the lung. The
chest computed tomography (CT) showed a
mass lesion of approximately 27 mm in diameter
in the right lower lobe and another mass lesion
(21 mm in diameter) of unknown etiology in the
left lower lobe, without significant lymphade-
nopathy (Figure 1). Subsequent bronchoscopy
revealed normal findings, while the cytological
tests showed the presence of adenocarcinoma
cells in the right lung. Due to the pathological
change in the right lung, the patient underwent
right lower lobectomy in February 2017 and his-
topathological findings confirmed a solid type
of infiltrating adenocarcinoma. In June 2017 a
control chest CT showed the remaining tumor



Multiple primary synchronous tumors in lungs

Figure 1. Multi-slice computed tomography findings of pathological masses in (A)
the right and (B) left lower lobes of the lung

in the left lung. Six months after the initial surgery the doc-
tors’ committee decided to perform atypical resection in
the left lower lobe. The final diagnosis of synchronous pri-
mary lung typical carcinoid was made based on different
morphological features of the tumors. Therefore, adjuvant
oral chemotherapy (HT), Vepesida pills, was combined with
surgery. Less radical procedure with a delay of six months
was chosen for second surgery due to patient’s poor general

Table 1. Characteristics of presented cases

condition. The patient is still alive, 21 months
after the second surgery. The characteristics of
the present case are given in Table 1.

Case 2

A 56-year-old male was referred to our insti-
tution due to productive cough and fever in
December 2010. CT of the thorax showed a
larger mass (50 mm) in the right upper lobe
and a smaller mass (33 mm) in the right lower
lobe along with enlarged mediastinal bron-
chopulmonary lymph nodes (up to 15 mm
in diameter) and diffuse bullae. Abdominal CT did not
reveal the presence of any pathological changes. Bronchos-
copy revealed normal findings, while the cytological tests
showed the presence of planocellular malignant cells in
the right lung, which was confirmed by needle biopsy and
histological analysis of the tumor.

In January 2011 the patient underwent right pneu-
monectomy with systematic lymphadenectomy.

3
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Right lobectomy
Primary tumor: (02/2017)
Adenocarcinoma Right lower i Patient is
pT1cNOMx 9 lobe 27 mm BFOHCESFSCOPY Lower left atypical still alive,
1 | Male [ 72| Yes *Secondary | hi resection 21 months
(synchronous) TicNoMx | Left lower mmunohisto- (08/2017) after second
tumor: lobe 21 mm chemistry )
) - Adjuvant oral surgery.
Typical carcinoid therapy (Vipesid
capsules)
Right
Primary tumor: pner}monectomy
with systematic
Non-small cell lung Standard Chest 4 Died in
cancer (squamous lymphadenectomy ;
i q Right upper X-Ray (01/2011) 02/2015 with
cell carcinoma) T2bNOMO lobe 50 mm Bronchoscopy clinical mani-
2 | Male | 56 | Yes **Secondary ) cT Postoperative festation of
(synchronous) T2aNOMO | Right lower | 33 mm Needle biopsy radiotherapy pulmonary
tumor: lobe Immunohisto- thromboem-
- chemistr Four cycles of bolism
Adenocarcinoma y gemcitabine and
(acinar type) platinum adjuvant
therapy
Right upper
lobectomy
with systematic
Primary tumor: 23x17 lymphadenectomy
Non-small cell lung mm Bronchoscopy (08/2016)
cancer (squamous Right upper 22%13 Transbronchial Six cycles of Died in
cell carcinoma) pT1cN2Mx lobe X needle aspiration gemcitabine and 03/2018
3 | Male | 58| Yes mm, T cisplatin adjuvant | que to liver
*Secondary pT2NoMx | Leftupper | tumor . therapy
(synchronous) lobe infiltrating Immunthsto— metastases
tumor: visceral chemistry Atypical resection
Adenocarcinoma pleura (03/2016)
Three cycles of
Taxol and cisplatin
adjuvant therapy

TNM - tumor, lymph nodes, and metastasis;
*diagnosed at the same time;
**diagnosed and operated on at the same time
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Figure 2. Multi-slice computed tomography finding of secondary deposits in the left lung

Histopathological analysis revealed the diagnosis of pla-
nocellular carcinoma in the lesion located in the right up-
per lobe, and acinar type adenocarcinoma with a formed
scar in the tumor in the right lower lobe. Following the
decision of the doctors’ committee, the patient under-
went four cycles of Gemcitabine and Platinum adjuvant
HT. In 2012, the patient was reevaluated and control X-
ray and CT showed the new nodule in left lung (sized to
12 mm) (Figure 2). Consequently, patient continued with
adjuvant HT (III cycles of Paclitaxel - Platinum protocol).
Reevaluation in January 2013 showed the enlargement of
pathological mass in left lung and patient underwent ad-
ditional adjuvant therapy with two cycles of Docetaxel. In
December 2013 patient presented with the pain under the
right rib, loss of appetite and poor general condition. Con-
trol chest CT showed the presence of pathological mass in
the left lung sized 50 x 50 mm and enlarged local lymph
nodes up to 18 mm in diameter. Abdominal CT showed
the presence of expansive mass in right liver lobe (70 mm)
and nodes in both adrenal glands (up to 20 mm in diam-
eter). The patient received Erlotinib therapy during next
four months. After that therapy, the mass in left lung was
unchanged and all pathological changes in abdomen were
in regression. In February 2015 patient died with clinical
manifestation of pulmonary thromboembolism (Table 1).

Case 3

A 58-year-old male was referred to our institution for evalu-
ation of non-microcellular carcinoma in the right lung. The
initial chest CT revealed a mass lesion of 23 x 17 mm in
the right upper lung lobe along with paratracheal lymph-
adenopathy (< 13 mm) and another mass lesion in the left
upper lobe (22 x 13 mm in size) (Figure 3). Subsequent
bronchoscopy revealed normal findings Transbronchial
needle aspiration of lymph nodes showed no malignant
cells, while the cytological analysis of the right bronchus re-
vealed malignant cells of non-microcellular carcinoma. Be-
lieving that the change in the left lung might be a metastasis
of the previously diagnosed primary carcinoma in the right
lung, left atypical resection was performed in March 2016.
Intraoperative findings revealed a subpleural tumor mass
(22 mm in diameter) affecting the visceral pleura. No lym-
phovascular or perineural infiltration was observed. Final
histopathological analysis confirmed infiltrating estimated

‘ DOI: https://doi.org/10.2298/SARH190712073V

Figure 3. Multi-slice computed tomography findings of pathological
masses in the lungs

glomerular filtration rate (EGFR) wild type adenocarci-
noma. After the initial surgery, the patient underwent three
cycles of Taxol and Cisplatin adjuvant therapy.

Follow-up CT showed the remaining pathological mass
in the right lung. In August 2016 the patient underwent
right upper lobectomy with systematic lymphadenectomy.
Histology confirmed infiltrating squamocellular lung car-
cinoma. Subsequently, the patient received six more cycles
of Gemcitabine and Cisplatin adjuvant therapy. The patient
lived for 20 months after the second surgery and died in
March 2018 due to liver metastasis. The characteristics of
present case are given in Table 1.

DISCUSSION

MPLC represents a significant challenge in everyday clini-
cal practice, mostly due to difficulties in diagnosis and
treatment of such conditions. To the best of our knowl-
edge, the only report of MPLC in Serbia was published by
Kontic et al. [14] in 2011. Therefore, the present article is
the largest addressing these tumors in Serbian population.

Adenocarcinoma was reported in all three patients as
one of the tumors. Furthermore, typical carcinoid and
squamocellular carcinoma, were identified as second pri-
maries. Our findings corroborate the results of a previous
study [4]. Namely, Bhaskarla et al. [4] analyzed data of
702,120 patients diagnosed with primary lung cancer and
reported that a second primary lung cancer had developed
in 1.5% of the investigated population. Adenocarcinoma
and squamous cell carcinomas were the most commonly
diagnosed second primary lung cancers [4].
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Multiple primary synchronous tumors in lungs

The differential diagnosis between MPLCs and a re-
currence, metastatic, or satellite lesion arising from the
original tumor is difficult. Distinguishing SPLCs and ad-
vanced disease is important because their prognosis and
treatment are different and a surgical approach to SPLC
may result in survival similar to solitary cancers [1, 15].
Sometimes, clinical or radiological evidence is not suffi-
cient to undoubtedly differentiates these conditions. Apart
from histopathological reports used as a gold standard,
genetic analyses of the clonal origin of tumors are useful
because these can help to determine whether MPLC have
arisen from the same clone and therefore the same tumor
[1,16]. Song et al. [17] reported a patient with six synchro-
nous invasive adenocarcinomas that were revealed due to
whole-exome sequencing and analysis of nonsynonymous
mutations. Previous studies have reported that mutations
in the p53 tumor suppressor gene, mutation of EGFR and
analysis of miRNA expression profiles represent reliable
tools for diagnosing MPLC [10, 18, 19]. Therefore, these
should be included in diagnosing MPLC [16]. A recent
study demonstrated the more frequent disagreement of
PD-L1 expression in patients with MPLC in comparison
to patients with metastasis [9].

Although recommendations for the management of
MPLCs have been published by three major lung cancer re-
search institutes (Union for Inter-national Cancer Control,
American Joint Committee on Cancer, and International
Association for the Study of Lung Cancer), controversies
still exist [5].

In general, the treatment of multiple primaries should
cover all identified tumors and be conducted by a multi-
disciplinary team [1, 5]. According to the guidelines of the
American College of Chest Physicians, surgical resection
remains the treatment of choice for MPLCs whenever pos-
sible [6]. Namely, surgery may be performed if sufficient
pulmonary reserve can be obtained after multiple lesions
are resected [6]. Surgeons taking characteristics of the tu-
mor and status of patients into consideration mainly decide
the extent of resection [5]. For MPLC, which occur in the
same lung, anatomical resections (single, bilobectomy, or
pneumonectomy) might be recommended [20]. We have
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after its presentation to the multidisciplinary team. Chang
et al. [21] demonstrated that anatomical resection of the first
lesion and limited resection of the second might be safer
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and resectability.

Conflict of interest: None declared.

Physicians evidence based clinical practice guidelines. Chest.
2013;143(5 Suppl): €3695-99S.

7. Shen KR, Meyers BF, Larner JM, Jones DR; American College of
Chest Physicians. Special treatment issues in lung cancer: ACCP
evidence-based clinical practice guidelines (2nd edition). Chest.
2007;132(3 Suppl):290S-305S.

8. AsmarR, Sonett JR, Singh G, Mansukhani MM, Borczuk AC. Use
of Oncogenic Driver Mutations in Staging of Multiple Primary
Lung Carcinomas: A Single-Center Experience. J Thorac Oncol.
2017;12(10):1524-35.

9.  Haratake N, Toyokawa G, Takada K, KozumaY, Matsubara T,
Takamori S, et al. Programmed Death-Ligand 1 Expression and
EGFR Mutations in Multifocal Lung Cancer. Ann Thorac Surg.
2018;105(2):448-54.

10. Chen K, ChenW, Cai J, Yang F, Lou F, Wang X, et al. Favorable
prognosis and high discrepancy of genetic features in surgical
patients with multiple primary lung cancers. J Thorac Cardiovasc
Surg. 2018;155(1):371-9.e1.

www.srpskiarhiv.rs

81



82

Girard N, Deshpande C, Lau C, Finley D, Rusch V, Pao W, et al.
Comprehensive histologic assessment helps to differentiate
multiple lung primary nonsmall cell carcinomas from metastases.
Am J Surg Pathol. 2009;33(12):1752-64.

12. Thunnissen E. Multiple primary lung cancers versus lung

metastasis. Pathological differential diagnosis. J Thorac Oncol.
2017;12(1):Suppl 75-7.

13.  Coyte A, Morrison DS, McLoone P. Second primary cancer risk - the

impact of applying different definitions of multiple primaries:
results from a retrospective population-based cancer registry
study. BMC Cancer. 2014;14:272.

14.  Kontic M, Stevic R, Stojsic J, Jekic B, Bunjevacki V. Synchronous

primary lung cancers: a multidisciplinary approach in diagnosis.
Tumori. 2011;97(4):e16-9.

15.  Finley DJ, Yoshizawa A, Travis W, Zhou Q, Seshan VE, Bains MS, et

al. Predictors of outcomes after surgical treatment of synchronous
primary lung cancers. J Thorac Oncol 2010;5(2):197-205.

16. GotoT, Hirotsu Y, Mochizuki H, Nakagomi T, Shikata D, Yokoyama Y,

et al. Mutational analysis of multiple lung cancers: Discrimination
between primary and metastatic lung cancers by genomic profile.
Oncotarget. 2017;8(19):31133-43.

17. Song, Jia Z, Wu P, Wang W, Ou Q, Bao H, et al. Comprehensive

genomic profiling aids in understanding the lesion origins of a
patient with six synchronous invasive lung adenocarcinomas: a
case study. BMC Pulm Med. 2020;20(1):80.

18. Wu(, Zhao C, Yang Y, HeY, Hou L, Li X, et al. High Discrepancy

of Driver Mutations in Patients with NSCLC and Synchronous
Multiple Lung Ground-Glass Nodules. J Thorac Oncol.
2015;10(5):778-83.

Vesovi¢ N. et al.

19. Zhou X, TianL, Fan J, LaiY, Li S, Che G, et al. Method for
discriminating synchronous multiple lung cancers of the
same histological type: miRNA expression analysis. Medicine
(Baltimore). 2016;95(31):e4478.

20. Dail, Yang HL, Yan WP, Liang Z, Xiong HC, Kang XZ, et al. The
equivalent efficacy of multiple operations for multiple primary
lung cancer and a single operation for single primary lung cancer.
JThorac Dis. 2016;8(5):855-61.

21.  Chang YL, Wu CT, Lee YC. Surgical treatment of synchronous
multiple primary lung cancers: experience of 92 patients. J Thorac
Cardiovasc Surg. 2007;134(3):630-7.

22. Varlotto J, Fakiris A, Flickinger J, Medford-Davis L, Liss A, Shelkey
J, et al. Matched-pair and propensity score comparisons of
outcomes of patients with clinical stage | non-small cell lung
cancer treated with resection or stereotactic radiosurgery. Cancer.
2013;119(15):2683-91.

23.  Dupuy DE. Image-guided thermal ablation of lung malignancies.
Radiology. 2011;260(3):633-55.

24.  Welborn SL, Ohori NP, Nason KS, Pennathur A, Awais O, Christie
NA, et al. Percutaneous computed tomography-guided biopsy
performed by thoracic surgeons in 955 patients: A paradigm shift
in image-guided thoracic procedures. J Thorac Cardiovasc Surg.
2019;157(3):1239-45.

25. TengJ, XuJ, Jiao J, Zhong R, Li W, Zhong H. Radiofrequency
ablation of synchronous multiple primary lung cancer assisted
by a magnetic navigation system: a case report. Ann Palliat Med.
2020;9(2):478-82.

26. YangH, SunY,Yao F, YuK, Gu H, Han B, et al. Surgical Therapy
for Bilateral Multiple Primary Lung Cancer. Ann Thorac Surg.
2016;101(3):1145-52.

BuLeCTpYKU NPUMAPHU CUHXPOHU Tymopu nayha

HaTawwa BewwoBwh, Hebojwa Mapuh, [lejan Crojkosuh, AnekcaHgap Hukonuh
BojHomeamMUmMHCKa akagemuja, KnHuka 3a rpyaHy xupyprujy, beorpag, Cp6uja

CAMETAK

YBop Linmb oBOr pafa je fa ce npuKaxKy Tpu Cyyaja BULIECTPY-
KMX MPYMapHNX CUHXPOHUX Tymopa nayha Koju cy myntuam-
CLUMNANHAPHO JIeYEHMN.

Mpukasu 6onecHuKa Tpu 601€CHUKA MYLLKOT MOJa jaBuia cy
ce Ha KnuHuky 3a rpyany xvmpyprujy BojHomeamumHcke akage-
Muje y beorpagy paav nnaHupaHor XvpypLUKOr Jieyera TyMopa
nnyha. Tokom AnjarHoCTMUKKX MpoLeaypa, Koje cy ycneaune y
CBa TP Cilyyaja, JeTeKTOBaHN Cy AOAATHW CUHXPOHMN TYMOPW
nnyha. CBM 60neCHULM Cy XUPYPLUKM IeYeHM Y3 [OAATHY Xe-
MoTepanujy Unm KOMbrHaLwjy xemoTepanuje 1 paguoTtepanyje.

DOI: https://doi.org/10.2298/SARH190712073V

[1Ba o Tpn 6onecHMKa Cy MPemM1HyNa ca BPEMEHOM NPeXVBIba-
Batba of 32 Mecella. Tpehn 6onecHUK je 1 fasbe XUB, a Neprog
6e3 bonectu je 21 mecel,.

3aKrbyyak BuLecTpykin npriMapHu CUHXPOHY Tymopw nyha ce
peTKo jaBrbajy. edrHMTBHa AnjarHo3a Tpeba Aa ce 3acHMBa Ha
KIIMHUYKUM, PaAVONOLLIKIM, XUCTOMATONOLUKAM U FeHETUYKUM
aHanv3ama. HauuH neyerba HaBeAEHNX TYMOPA 3aBUCU Of KNu-
HUYKOT CTapmnjyma 6onecTy, onwTer 3ApaBCTBEHOT CTakba 6one-
CHVKa 11 OMLUTe NPOLEHe ONepabusIHOCTI 1 PeCceKTabUNHOCTM.
KmbyuHe peun: KapunHom nnyha; BULLECTPYKU TYMOPU; CUH-
XPOHM TYMOPU; peceKkuja
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Trauma, possible cause of localized unilateral
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SUMMARY

Introduction Localized unilateral hyperhidrosis (LUH) is a rare disorder of unknown origin, with multiple
possible triggering factors and unknown pathogenesis. Although there are cases of LUH of the face
reported, this is the first to report isolated ipsilateral hyperhidrosis of the face after blunt force trauma.
Case outline A 54-year old Caucasian woman presented with facial LUH of five years’ duration. Ipsilateral
blunt trauma of the temple that preceded the condition for three months was identified as the most
probable cause. For sharp demarcation, the Minor’s or starch-iodine test was performed, which revealed
the presence and extent of the facial sweating on the left side of the face. Treatment with 20% aluminium
chloride hexahydrate sol. (Retrargin sol.) was conducted with partial response.

Conclusion After ruling out underlying diseases as a cause of LUH, a prior trauma should be considered
as a potential cause. The possible mechanism could be the lesion of sympathetic chain as a result of
cervical traction due to a facial blunt force trauma, although it cannot be positively proven.

Keywords: hyperhidrosis; trauma; unilateral

INTRODUCTION

Localized unilateral hyperhidrosis (LUH) is
a rare disorder of unknown origin, with mul-
tiple possible triggering factors. LUH is usu-
ally located on the forehead or the forearm,
characterized by sharply demarcated area of
hyperhidrosis, and is secondary in nature.
The pathogenesis of LUH remains unclear [1].
Although there are cases of LUH of the face re-
ported, to our knowledge this is the first report
of isolated ipsilateral hyperhidrosis of the face
after blunt force trauma [2, 3, 4].

CASE REPORT

A 54-year old Caucasian woman presented with
a five-year history of hyperhidrosis localized
to the left side of the face. Ipsilateral blunt as-
sault trauma of the temple caused by a closed
fist strike to the face preceded the condition by
three months. The patient was admitted with
soft tissue injury only, with significant hemato-
ma and swelling, but no fracture. No treatment
was required at the time. The hyperhidrosis is
aggravated by physical exercise, but unaffected
by emotional triggers, gustative stimuli, or en-
vironmental temperature changes.

For sharp demarcation, the Minor’s or
starch-iodine test is performed [5]. Liquid
10% iodine paint is applied to the skin of the

face and neck. Once dry, the area is dusted with
corn starch. Sweating is provoked by getting
the patient to squat repeatedly for two minutes.
The violet-black spots in the starched area con-
stitute a positive test, generated by the forma-
tion of iodine-starch complex on dissolution of
starch by sweat. In this case, distinctive violet
patches were visible on the left side of the face
and neck mostly in the mental and infraorbital
areas, confirming the presence and extent of
the facial sweating (Figure 1).

Physical stimulation was continued for ad-
ditional two minutes and multiple individual
dots 0.5 to 1 mm in diameter appeared on the
contralateral side, indicating an intact sweating
mechanism, thus excluding anhidrosis of the
contralateral side.

The patient’s medical history included an
eight-year history of hypertension, hyperlip-
idemia, and spondylosis of the cervical spine.
Medications included metoprolol, cilazapril,
hydrochlorothiazide, bromazepam, and fenofi-
brate. There was no history of gastrointestinal,
urinary, or vascular disorders indicative of sym-
pathetic nervous system dysfunction, including
patterns of defecation and micturition, flushing
and migraine headaches.

Physical examination revealed no abnormal-
ities. Blood pressure and pulse rate were within
the normal range. Full neurological examina-
tion including electrophysiological examination
of the face was normal. Psychiatric evaluation
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Figure 1. Minor’s iodine test, from
the (a) profile and (b) straight on
views; the starch powder is applied
in a patient with localized unilateral
hyperhidrosis

Figure 2. Histopathology of skin biopsies (H&E, 50x); (a) skin biopsy taken from the affected area of the skin and (b) contralateral unaffected
area of the skin

revealed no signs of emotional or anxiety disorder. Results
of laboratory tests were within normal limits. The com-
puted tomography (CT) scan of the brain, neck, and chest
was normal.

Skin biopsies were taken from the affected (Figure 2a)
and contralateral unaffected (Figure 2b) areas of the skin.

The histopathology showed the normal number and
structure of the eccrine glands, although the diameter
of the eccrine duct lumen from the affected area was in-
creased compared to the unaffected side, still within the
normal range. These results excluded an eccrine nevoid
lesion.

Treatment with daily application of 20% solution of
aluminium chloride hexahydrate on the affected area
was conducted for five days per week for four weeks and
maintained as a three days per week regiment with partial
response.

Written informed consent was obtained from the pa-
tient for publication of this case report and any accompa-
nying images.

‘ DOI: https://doi.org/10.2298/SARH181109081L

DISCUSSION

LUH is an uncommon condition. The hyperhidrotic area
is usually sharply demarcated and measures no more than
10 x 10 cm, and lesions have mostly been reported on the
face or forearm of healthy individuals. The reported age of
onset varies between seven and 67 years and bouts occur
more frequently in the summer than in the winter months.
Rarely, LUH is accompanied by contralateral anhidrosis,
when hyperhidrosis is generally thought to be compensato-
ry [1]. Pathogenesis of LUH is unclear. Various underlying
disorders have been associated with LUH, such as Frey’s
syndrome, cerebral infarction, Buerger disease, Holmes-
Adie syndrome, intra-thoracic malignancies, Riley-Day
syndrome, LUH secondary to an eccrine nevus and type 1
neurofibromatosis [6]. As reported by some authors, it can
be secondary to trauma or idiopathic [2, 6-11].

Clinical signs of hyperhidrosis are usually visible and
Minor’s or iodine-starch test is helpful in demarcating the
areas of localized hyperhidrosis.
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Trauma, possible cause of localized unilateral hyperhidrosis of the face?

The exact neural pathways of sweating regulated by
the autonomic nervous system in humans are not entirely
identified and understood. Efferent signals from the pri-
mary thermoregulatory center located in the pre-optic
hypothalamic regions of the brain travel via the pontine
tegmentum and the medullary raphe regions to the inter-
mediolateral cell column of the spinal cord. Neurons from
the ventral horn pass through the ramus communicans,
combine with peripheral nerves, and travel to sweat glands.
In addition, there is also an inhibitory bundle that goes
from the frontal operculum, whose lesion at any level can
cause hyperhidrosis. Sympathetic system is also responsible
for sweating. Sympathetic nerves arise from the interme-
diolateral nucleus of the lateral grey column, beginning
at the first thoracic vertebra of the vertebral column and
extend to the second or third lumbar vertebra (Th1-L12,
L3). The axons of these neurons travel through the anterior
horns and anterior roots of spinal nerves to the sympathet-
ic chain. Cord transection abolishes the supraspinal control
of sudomotor function. If someone has impaired sweating
above the waist affecting only one side of the body, the
lesion is most probably just below the stellate ganglion in
the sympathetic chain. The stellate ganglion is located at
the level of the seventh cervical vertebrae (C7), anterior
to the transverse process of C7, superior to the neck of the
tirst rib, and just below the subclavian artery. Therefore,
impaired sweating of the face would probably be due to
a lesion of the sympathetic chain at C7-Th1 level [12].

In our case, we speculated that left-sided facial assault
injury caused cervical traction (a sort of whiplash injury)
in which sympathetic chain was injured, leading to hy-
pohidrosis of the contralateral side (instead of expected
anhidrosis) and compensatory hyperhidrosis of the ipsi-
lateral side. Although anhidrosis was clearly excluded by
performed tests, hypohidrosis, as a result of partial sym-
pathetic chain lesion (complete transection was never
considered for lacking of other symptoms, most promi-
nently Horner’s syndrome), could occur with compensa-
tory hyperhidrosis on the side of the trauma, which was
the most prominent symptom. Blunt force type of trauma
suffered by our patient is known to produce injury of the
cervical spine and corresponding structures on both sides.
Considering other possible explanations, we must mention
Frey’s syndrome, in which we have misdirected reconnec-
tion of sectioned postganglionic secret motor parasympa-
thetic fibers, which normally innervate the parotid gland
to sympathetic receptors, which in turn innervate sweat
glands. This results in gustatory sweating. This cannot be
an explanation for our case, as in Frey’s syndrome “sweat-
ing” of the face is exclusively provoked by gustatory stimuli
(for example drinking lemon juice), which did not occur
in our patient, who had hyperhidrosis continuously [5,
13]. Our patient also did not fulfill criteria for Ross syn-
drome, a rare condition which consists of Adie’s syndrome
(myotonic pupils and absent deep tendon reflexes) and
segmental anhidrosis typically associated with compensa-
tory hyperhidrosis [14]. A few reported cases were associ-
ated with an underlying intrathoracic neoplasm, which has
been excluded by thoracic CT scan [1]. It is recorded that
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strokes affecting the contralateral cerebral hemisphere or
its descending connections can result in contralateral hy-
perhidrosis [15]. However, there are no reasons to believe
that our patient had a concomitant stroke. Finally, we must
consider a lesion of the peripheral sudomotor nerve fibers.
As it was mentioned before, the sudomotor and vasomo-
tor fibers to most of the face separate out at the superior
cervical ganglion and anhidrosis or hypohidrosis is often
not noticeable in postganglionic lesions. A lesion of local
cutaneous small nerve fibers could produce anhidrosis or
hypohidrosis on the site of trauma, but the patient had
hyperhidrosis on the side of trauma, so this explanation
is not applicable and we have to exclude it [12].

LUH can also be associated with emotional or anxiety
disorders, and the intensity of symptoms is reported to
become tolerable after full de-stress of the patient [16].
In our patient, this etiology was excluded by psychiatric
evaluation and follow-up.

There are few reports demonstrating the presence of
enlarged sweat glands in the affected skin of patients with
localized hyperhidrosis and the lesions have been consid-
ered as variants of the pure anatomical eccrine nevi or as
functional nevi which showed secondary hypertrophy of
the glandular elements, but skin biopsies in our patient
failed to reveal such findings [1].

There are no consensus-based criteria for establishing
the diagnosis of trauma-based hyperhidrosis, apart for
anamnestic data and exclusion of other possible causes of
hyperhidrosis or compensatory hyperhidrosis.

There is no standardized therapy for LUH. Treatments
are divided into those that work locally on either sweat
gland function or on the nervous system that supplies
them, and systemic therapy with anticholinergic and anx-
iolytic drugs. Topical treatment (acids, aldehydes, glyco-
pyrrolate, metal salts e.g. aluminium chloride) is the first
choice for localized hyperhidrosis. Botulinum toxin, mi-
crowave thermolysis (miraDry®), iontophoresis, systemic
medications (anticholinergic and anxiolytic drugs) should
be administered if topical treatment is not sufficient or
not applicable [17]. Endoscopic thoracic sympathectomy
has serious side effects, including compensatory sweating.
Considering adverse effects of surgery and systemic ther-
apy, local application of aluminium chloride hexahydrate
by the patient is economically acceptable, has satisfactory
results, and is a convenient treatment modality [5, 17]. The
mechanism of action is postulated to be the induction of
eccrine secretory gland atrophy secondary to long-term
mechanical obstruction of sweat gland pores by the alu-
minium salts [5].

The most efficient treatment, with no or few side effects
is 6-9 monthly repeated injections of botulinum toxin A,
but the cost of this treatment is significant. Medicolegal
implications of diagnosing a trauma-caused (compensa-
tory) hyperhidrosis are thus very important. This is one
more reason to take a multidisciplinary approach when
diagnosing and treating LUH.
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CONCLUSION

The approach to a patient with LUH is complex and mul-
tidisciplinary. After ruling out an underlying disease, a
prior trauma, if present, must be considered as a potential
cause. As a possible mechanism of trauma causing LUH
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MoBpeAa Kao y3pOoK 10KaNIM30BaHe YHUNATEPANIHE XUNePXMAPo3e Anua?

Onugepa JleBakoB'?, AnekcaHaap JosaHosuh'?, 3opaH Majuh'4, TatjaHa Pow'?, AnekcaHgap Konutosuh'?,

bpaHucnasa lajuh'2, MBaH JleBakos'”
'KnuHnukn ueHTap BojsoguHe, Hosu Cag, Cpbuja;

2YHusep3uTet y HoBom Capy, MeanunHckn dakynteT, Katepa 3a AepmatoseHeponorujy, Hosu Cag, Cpbuja;
3YHusep3uTet y HoBom Capy, MeauumHckn dakynter, Katefpa 3a Heyponorujy, Hosu Cag, Cpbuja;
*YHuBep3uteT y HoBom Cagy, MeguumnHckn dakyntet, Kategpa 3a ncuxujatpujy, Hosu Cag, Cpbuja;
Ynneep3utet y HoBom Cagy, MeguumHckmn dpakyntet, Kateapa 3a xupyprujy, Hosu Cag, Cpbuja

CAXETAK

YBop JlokanusoBaHa yHunatepanHa xunepxugpo3sa (J1YX) pe-
JakK je nopemehaj Heno3HaTe eTnonoruje, ca MHOrobpPojHNUM
Moryhum okngajyhum ¢paktoprima, Heno3HaTte naToreHese.
Wako noctoje onucanu cnyyajesu JIYX nvua, oBo je NpBu Koju
UNyCTpyje n30n0BaHy nncunaTepanHy Xunepxugposy nmua
nocne Gpusnyke Tpayme.

Mpukas 6onecHuka MNpukasaHa je 6bonecHnua ctapa 54 rogn-
He Ca IOKaIM30BaHOM YHWIaTEPATHOM XMNEePXUAPO30M SinLia
Koja Tpaje net rogvHa yHa3ag. Tyn ygapad y n1eBy CIeno0YHULY
Koju je Tpu meceLa npeTxoguo nopemehajy je naeHTUPUKOBaH
Kao moryhu y3pok nncunatepanHe xmnepxuapose. 3a jacHy
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Aemapkauujy kopuwheH je MMHOPOB 1nm TeCT ,jof—-CKpo6”,
KojuM je yTBpHEHO NpeKoMepHO 3HOjere NeBe CTpaHe nuua.
CnpoBepeHa je Tepanuja 20% pacTBOPOM aflyMUHWjYM-XN0-
pra-xekcaxmpparta (PeTpapruH) ca AenMMMYHUM Tepanujckum
OArOBOPOM.

3aksbyuak locne nck/byyema eBeHTyanHMx noctojefnx
obosberba Kao y3poka JIYX, Tpaymy Koja je npeTxoguna 6u
Tpebano nocmatpatn Kao moryhu y3pok. Moryhu mexaHusam
HacTaHKa je TpakLyja LiepBUKaHe K/ume y3poKoBaHa yaapLem
y MLie 1 NOCNeAnYHa ne3nja CUMNaTUYKOr NaHLa, MaKo ce Ha-
BefleHa TBp/itba He MOXe Ca curypHoLhy gokasaTtu.

KmbyuHe peun: xvnepxvapo3sa; Tpayma; yHunatepanHa
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Successfully completed pregnancy after conservative
treatment of nonepithelial ovarian cancer
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SUMMARY

Introduction Granulosa cell tumors are rare neoplasms of the ovary with low malignancy potential
and late recurrence. They originate from the granulose of the ovary stromal cells and have the ability
to produce estrogen. The main treatment is surgical and implies hysterectomy with bilateral salpingo-
oophorectomy, omentectomy, taking peritoneal biopsies, and cytological analysis of the peritoneal
washing. When found in young women who have not given birth, a conservative approach can be
considered. Fertility sparing surgery is safe only for early FIGO (Fédération Internationale de Gynécologie
et d'Obstétrique) stages IA tumors 1o IC, where it is necessary to make unilateral salpingo-oophorectomy
and complete staging.

Case outline We present a case of young woman with granulosa cell tumor who was accidentally
discovered, and after an adequate surgery and chemotherapy she gave a birth to a healthy child.
Conclusion Young women who have not given birth and who have been diagnosed with granulosa cell
ovarian tumor can be treated conservatively after adequate disease staging and confirmation that the
disease is at an early stage.

Keywords: ovarian granulosa cell tumor; fertility sparing surgery in granulosa cell tumors, treatment;

prognostic factors; monitoring

INTRODUCTION

Granulosa cell tumors are rare neoplasms and
make up 2-5% of all tumors of the ovary. They
belong to the subgroups of the sex cord and are
most common in this group (70%) [1]. They
originate from the granulose of the ovary stro-
mal cells and have the ability to produce estro-
gens, and thus lead to a clinical manifestation
of disease in the form of vaginal bleeding in
postmenopausal or prolonged and irregular
bleedings in young patients. There are two
types: adult, the most frequent, with a frequen-
cy of 95%, occurs in menopausal women, and
a juvenile type which is less likely to meet with
patients under the age of 30 years. [2]

They are distinguished by the gene muta-
tion at the level of fork head transcription fac-
tor 2 (FOXL2) located on chromosome 3q23.
This gene is responsible for the normal ovarian
function, regulates the proliferation of cellular
granuloses, the development of follicles, and
the synthesis of ovarian hormone. The muta-
tion of FOXL2 gene leads to dysregulation of
TGF-p, resulting in abnormal cell prolifera-
tion and tumor formation [3]. Mutations on
this gene occurs in more than 97% of the adult
tumor granuloses and is rarely detected in other
cancers [4].

These tumors are most commonly found in
the early stage of the disease. They have good
prognosis compared to other ovarian tumors,
and five-year survival is over 90% [1]. The

main treatment is surgical and implies hyster-
ectomy with bilateral salpingo-oophorectomy;,
omentectomy, taking peritoneal biopsies, and
cytological analysis of the peritoneal washing.
When they are discovered in patients in the re-
productive period, there is a need to preserve
fertility. According to the American National
Comprehensive Cancer Network (NCCN) of
2017, a conservative approach is justified in
patients with Fédération Internationale de
Gynécologie et d'Obstétrique (FIGO) stage IA
/ IC disease [5].

In the present case, a young patient was di-
agnosed with a malignant ovarian tumor by ac-
cident. Following an adequate disease staging,
the patient received adjuvant chemotherapy,
and eventually delivered a healthy child.

CASE REPORT

A 27-year-old patient, gravida 0 and para
0 with BMI 17.2 reported to the clinic for
surgical treatment of ultrasound diagnos-
tic cysts on the left ovary. The cystic change
was 50 x 43 x 20 mm in diameter, with regu-
lar Doppler parameters. The patients did not
have any discomfort or chronic pain, regular
menstrual cycles every 28 days, lasting for five
days. In May 2013, a laparoscopic surgery was
performed, because there was a cyst with a
diameter of five centimeters on the left ova-
ry, partly solid part of the cystic material, the
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Figure 1. a) The histological features of the tumor: mixed tumor cell population - oval and spindle mononuclear cells with osteoclast-type giant
cell (H&E, 100x); b) detail - giant cell soft tissue tumor (H&E, 400x)

uterus, the left ovary, and the fallopian tube were neat and
there was no free liquid in the abdomen. A cystectomy of
the left ovary was made and the sample was sent in parts
to a histopathological examination. The cyst alone had no
characteristics indicating malignancy.

Histopathological finding of the cystic ovary involve-
ment indicates that it is a Granulosa cell tumor, an adult
type, a medium differentiation, a number of mitosis 3/10,
without the involvement of lympho-vascular structures
(Figure 1).

Since an inadequate operation was performed for this
type of tumor and the stage of the disease was not deter-
mined, a month after the first operation, another operation
was performed to complete the disease staging accord-
ing to the FIGO protocol. Lavat, swab paracolic left, right
and subdiafragmally were sent to cytological analysis. Left
salpingo-oophorectomy, cystectomy and biopsy of the right
ovary, and omentum biopsy, were made. Histopathological
findings of the left ovary and the fallopian tube are with-
out pathophysiological changes, the biopsy of the right
ovary was in order, the removed cyst belonged to the type
of paraovarialis cyst and the ometum is also unchanged.
The cytological finding was normal without the presence
of malignant cells.

Based on this and previous histopathological findings
by the multidisciplinary team, the stage of FIGO IC1 dis-
ease was identified and it was advised that the patient ad-
ditionally received three cycles of chemotherapy according
to bleomycin, etoposide and cisplatin (BEP) regimen.

After completion of the third cycle of chemotherapy, the
repeated magnetic resonance of the small pelvis and abdo-
men did not show that there were pathological changes and
the patient was directed into a regular oncologist regimen.

Three years after the surgery, the patient has undergone
in vitro fertilization procedure. An embryo transfer was
performed. Pregnancy has passed smoothly without com-
plications. The value of the tumor of the inhibitor B marker
that was in order, and was observed the whole time. In July
2017, the patient has undergone a caesarean section, and
gave birth to a male child, weighing 3550 grams and 52 cm

‘ DOI: https://doi.org/10.2298/SARH190909088N

in length, Apgar score 9/10. Multidisciplinary team advised
the patient to undergo a radical surgical procedure of the
primary illness after giving birth, which the patient refused.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of this case report and any ac-
companying images.

DISCUSSION

Tumors of the sexual cord that belong to granulosa cell
tumors are rare ovarian neoplasms with low malignant
potential and significantly better prognosis compared to
much more common tumors of the ovary of epithelial
origin. It is significant that in most cases (about 81%) are
detected in the early stage of the disease. Their main char-
acteristic is increased estrogen production. This leads to
the occurrence of bleeding in women in postmenopausal,
or prolonged menstrual or irregular bleeding as well as
amenorrhea in young patients, and these are the main
symptoms that cause them to visit a doctor [6, 7]. The
second common symptom is abdominal pain caused by
the size of the tumor, as it is shown that in about 73.5%
of cases, the size is over 10 cm, causing pressure on the
surrounding organs and distension of the abdomen [8].
An adequate approach in treating patients with this
type of tumor involves total hysterectomy with bilateral
salpingo-oophorectomy, peritoneal sprains, peritoneal
biopsies of the susceptible sites, a biopsy and infracolic
omentectomy. Removing the lymph nodes is not recom-
mended unless they are enlarged. Brown et al. [9] in their
work involving 262 female patients with a sexual tape tu-
mor showed that none of the 58 patients who underwent
lymphadenectomy had any positive metastases in them.
A large study involving 1156 patients, of which 572 were
subjected to lymphadenectomy in only 3% of cases, the
presence of metastases was confirmed. It is further demon-
strated that survival is not significant in relation to patients
in whom lymphadenectomy has not been conducted [10].

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):87-90
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Conservative treatment may be advisable in patients in
whom the disease is detected in the early stage of FIGO
IA / IC. Preservation of fertility is possible at this stage, as
it has been shown that there is no difference in survival in
conservative versus radical access, and a total of five years
of survival is 97% [11].

Secondary surgical treatment in patients who did not
have staging of a disease in the first act is obligatory It
implies salpingo-oophorectomy on the side of the tumor,
multiple peritoneal biopsies of the suspected sites, blind
biopsies, omental biopsy, and cytological analysis of the
peritoneal flushing. [12]. The main prognostic factors are
the age of a patient, tumor size, mitotic activity, nuclear
atypia, but in many studies, it has been found the disease
stage is the most reliable prognostic factor [1]. Biopsy of
the other ovary is not necessary because this tumor is uni-
lateral in 98% of cases, and on the other hand, we erase
the appearance of the progenitor and preserve the ovarian
function of the remaining ovarian tissue [13].

It is important to emphasize that due to increased pro-
duction of estrogen, it can cause changes in endometrium
and the appearance of hyperplasia and endometrial car-
cinoma, and in the case of a conservative approach it is
necessary to perform endometrial biopsy to exclude en-
dometrial cancer [14].

The recurrent disease in these tumors is late and
amounts to 32-44%. In about 60% of cases, it occurs in
the form of local appearance in the small pelvis [1]. Due
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to this feature, the question arises when it is necessary to
perform a complete surgical removal of the uterus and the
remaining ovaries, whether after the end of the birth or
the occurrence of relapse can be expected. Some authors
suggest that it is safe to do with the onset of recurrent dis-
ease as some propose radicalization of surgery at the end
of birth to reduce the risk of disease spread and increased
survival [15].

The use of adjuvant chemotherapy did not improve
survival, and its application continues to be controversial,
but according to NCCN recommendations it is advised to
use adjuvant chemotherapy in a poorly differentiated type,
tumor FIGO stage IC, which implies random or spontane-
ous rupture capsules, as well as in tumors larger than 10
cm [16]. The first line of therapy is combination of BEP,
which our patient also received [17].

Studies have shown the high incidence of pregnancy
among patient with diagnosed and treated granulose cell
tumors. The pregnancy rate is 86.4% and the live-birth
rate is 95%.

In managing these data and the fact of a patient’s high
survival rate when the tumor is detected at an early stage of
the disease, we can conclude that a conservative approach
to achieve progeny is justified and safe. An adequate stag-
ing of disease is the most important approach when mak-
ing such a decision.
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YcnewHo 3dBpLUeHa pr,qHOha nocne KoOH3epBaTUBHOI TP€TMaHa HeenuTe/iHor

MANUrHOTr TYMOPA jajHUKa

JNa3zap Hejkosuh'?, Jenena LLtynuh', MBaHa Pyguh-busbuh-Epckn’, MnageHko Bacnbesuh'>
'THeKoNoLWKo-aKyLlepcKa KnnHuKa ,HapoaHu ¢poHT’, beorpag, Cpbuja;

2Ynneepautet y beorpagy, MeanunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBop Tymopwu rpaHynosHux henuja cy petke Heonnasme oBa-
pujyma ca HACKAM MaaUrHUM MOTEHLMjaloM 1 KacHIM pe-
unaveom. Motuuy op rpaHyno3Hux henwvja ctpome jajHuka un
1Majy cnocobHOCT Aa Npou3Bofe ecTporeHe. MaBHU TpeTMaH
je XMpypLUKKM 1 Noapa3yMeBa XMCTEPEKTOMUjy ca bunatepan-
HOM CannMHroohopeKTOMIjOM, OMEHTEKTOMIjOM, y3MaHeM
NepuUTOHeasnHKX 61oncKja 1 LUMTONOLIKOM aHann30M NepuTo-
HeanHor NCnmpKa.

Kapa ce Hahe kop Mnaaux xeHa Koje Hucy pahane, Moxe ce
Pa3MOTPUTY KOH3epBaTVBHY NPUCTYN, Koju je 6e36eaaH camo
3a paHe ctagujyme OUIO /A po IC, npu yemy je HEONXOAHO

DOI: https://doi.org/10.2298/SARH190909088N

YUVHUTW YHUNATEPaHY CannMHroodopeKkToMmjy U KOMMeT-
HO CTagupare bonecty.

Mpuka3 6onecHuKa MNpeacraB/bamo Cyyaj Miage XXeHe ca Ty-
MOPOM rpaHynosHux henuja koju je cnyyajHo oTkpmseH. Mocne
afleKBaTHe orepaLinje 1 xemroTepanuje poheHo je 3apaBo feTe.
3akspyuak Mnage »eHe Koje HUCy pabane u Kojuma je gujar-
HOCTVKOBaH TyMOP rpaHyno3Hux henwja jajHnka Mory ce KoH-
3epBaTMBHO IeUNTI NOCSIEe aleKBaTHOT CTaguparba 6onectu
noTBpAe fa ce 6onect Hanaswu y paHoj Gpasu.

KmbyuHe peun: Tymopu rpaHyno3Hux henwja jajHrika; ouyBarbe
bepTunnTeTa, Neyerbe; NPOrHOCTUYKK dbakTopu; Npahere
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SUMMARY

Introduction Severe ocular injuries caused by fishing equipment are relatively rare. The visual prognosis
for fishing-related injuries depends on the involved ocular structures, the presence of complications, and
surgical techniques applied.

Case outline A 40-year-old man reported a sudden severe sharp pain and a loss of vision in his left eye
while he was pulling the fishing rod during recreational fishing. At admission, his best corrected visual
acuity (BCVA) of the left eye was 1/60. Clinical examination revealed a laceration in the temporal quad-
rant of the bulbar conjunctiva 0.2-0.3 mm in size and a dark tumefaction under the conjunctiva in the
same region. It was identified during primary surgical exploration as a fishing sinker 1 cm in size lodged
under the lateral rectus muscle. The bulbar wall was intact and the fishing sinker was safely removed.
Phacoemulsification with the implantation of an artificial foldable intraocular lens and 23G pars plana
vitrectomy were performed. During vitrectomy, subretinal hemorrhage in the macular region and large
retinal dialysis in the temporal segment were revealed. Vitrectomy was finished with silicone oil tampon-
ade. One week later, the patient’s BCVA of the left eye was 2/60. Eight months after surgery, spontaneous
resorption of subretinal hemorrhage in the macular region and the attached retina was observed. The
patient’s BCVA was 3/60 due to the destruction of photoreceptors and retinal pigment epithelium and
the formation of epiretinal membrane.

Conclusion To our knowledge, this is the first case report of a severe blunt ocular injury associated with

large retinal dialysis caused by a fishing sinker.

Keywords: ocular trauma; fishing sinker; subretinal hemorrhage; retinal dialysis; vitrectomy

INTRODUCTION

Ocular injury is the main cause of visual mor-
bidity and blindness in the adult-age popula-
tion worldwide [1]. Numerous causes of eye
trauma exist and sport-related injuries have
been described in the literature. Fishing is a
popular activity and usually no particular safe-
ty measures are undertaken. However, ocular
traumas ranging from simple to severe can
occur during recreational fishing. Severe eye
injuries caused by fishhooks and other parts of
fishing equipment are relatively rare. Cases of
ocular injuries caused by fishhook are mostly
reported and the severity of ocular injuries
depends on the involved ocular structures.
Various structures of the eye including the lid,
conjunctiva, cornea, sclera, anterior chamber,
lens, and the posterior segment structures may
be affected in fishhook ocular injury. Possible
complications of these injuries may involve the
anterior and the posterior segment with par-
tial or complete loss of vision and even loss of
the eye in certain circumstances. Treatment of
these injuries depends on the location of the
injury, the involved ocular structures, and the
type of fishhook or other parts of fishing equip-
ment [2]. In cases when a metal foreign body
is suspected, detailed examination of anterior
and posterior segment structures of injured

eye is required, including X-ray or computed
tomography of orbits, as well as ultrasound ex-
amination [3].

We present an uncommon, very severe blunt
eye injury associated with large retinal dialysis
caused by a fishing sinker. We describe the un-
usual mechanism, severity, treatment, and clini-
cal outcome of an injury that occurred during
recreational fishing.

CASE REPORT

A 40-year-old man was admitted at the Clinic
for Eye Diseases after suffering trauma to his
left eye during recreational fishing. On initial
presentation, the patient reported a sudden
severe sharp pain in his left eye and a loss of
vision with a sensation of dark curtain coming
down across his left eye that occurred while he
was pulling the fishing rod.

The patient’s best corrected visual acuity
(BCVA) was 1.0 in the right eye and 1/60 in
the left eye. Intraocular pressure in both eyes
was 16 mmHg. Slit lamp examination of the
anterior and posterior segment of the right eye
was normal. Slit lamp examination of the left
eye anterior segment showed suffusion and
hyperemia of the bulbar conjunctiva with the
presence of small laceration in the temporal
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Figure 1. Ultrasound of the left eye shows the presence of mobile
vitreous opacities of low to medium reflection (hemophthalmos), no
echo signs of an intraocular foreign body, and the zone of high reflec-
tion of the detached retina

Figure 3. Implanted, artificial foldable intraocular lens and 3-port pars
plana vitrectomy 23G system with the infusion line

Figure 2. Intact bulbar wall and extracted fishing sinker during the primary surgical exploration (A); dimensions of the fishing sinker (B)

quadrant 0.2-0.3 mm in size. A dark tumefaction under
the bulbar conjunctiva in the region of the small laceration
in the lateral rectus muscle zone was observed. The cor-
nea was intact, the anterior chamber was deeper and clear
with traumatic mydriasis and slightly irregular pupil, with
clear lens in the physiological position. The eye fundus
examination demonstrated hemophthalmos. Ultrasound
examination of the left eye revealed the presence of mo-
bile vitreous opacities of low to medium reflection, the
tindings consistent to hemophthalmos, no echo signs of
intraocular foreign body, and the zone of high reflection
of the detached retina (Figure 1).

The presence of dark tumefaction in the zone of the
lateral rectus muscle under the bulbar conjunctiva raised
the suspicion of globe rupture with the prolapsed uveal
tissue. Primary surgical exploration was done under local
anesthesia. Intact bulbar wall and unexpected presence

‘ DOI: https://doi.org/10.2298/SARH200619094B

of a metal foreign body, a fishing sinker, under the lateral
rectus muscle, 1 cm in size, were revealed. The fishing
sinker was extracted (Figure 2). Phacoemulsification of the
natural lens with the implantation of an artificial foldable
intraocular lens (Figure 3) and 23G pars plana vitrectomy
with silicone oil tamponade were performed. Following
three-port sclerotomies at pars plana, at 3.5 mm from the
limbus and the placement of the infusion line, “core” vit-
rectomy and removal of hemophthalmos were performed
enabling the visualization of the fundus. Several pre-retinal
hemorrhages, subretinal hemorrhage in the macular region
and large retinal dialysis in the temporal segment were
observed (Figure 4). In this segment, the retina appeared
wrinkled, immobile, with irregular posterior border with
attached vitreous and small quantity of subretinal fluid.
Triamcinolone acetonide (Kenalog®) was applied in the
vitreous for better visualization, especially in the zone of
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Figure 4. Several pre-retinal hemorrhages and subretinal hemorrhage in the macular region (A); a large retinal dialysis in the temporal quadrant (B)

Figure 5. Perfluorocarbon-air exchange and laser spots in several rows along the posterior border of the dialysis (A); surgical treatment was
finished with air-silicone oil exchange (B)

the posterior border of dialysis and at the vitreous base.
The posterior border of the dialysis was relaxed from vit-
real traction and the retina became mobile. The vitreous
base was cleared along the complete circumferention. Per-
fluorocarbon (decalin) was installed and the retina was
stabilized and attached in the zone of damage. Laser pho-
tocoagulation was applied in several rows along complete
circumferention of the peripheral retina and in the zone
of the posterior border of dialysis. Perfluorocarbon-air
exchange was done and surgical treatment was finished
with air-silicone oil exchange (Figure 5). During hospi-
talization, the patient received antibiotics, corticosteroids,
and a mydriatic drug locally, as well as systemic antibiotics
and corticosteroids. In the early postoperative period, the
mild increase of intraocular pressure of 26 mmHg was
noticed and treated locally with antiglaucomatous therapy.
He was discharged from the hospital and at the control visit
one week later, the patient’s left eye BCVA was 2/60, with
intraocular pressure of 15 mmHg. At eight months after

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):91-96

surgery, the patients BCVA was 3/60. At the same control
visit, fundus photography showed spontaneous resorp-
tion of the subretinal hemorrhage in the macular region,
attached retina under the silicone oil with scar tissue at
the posterior border of the dialysis (Figure 6). Macular
optical coherence tomography findings showed thinning,
photoreceptors and retinal pigment epithelium destruc-
tion, and epiretinal membrane (Figure 7).

All procedures performed were in accordance with the
ethical standards of the institutional and national research
committee and with the 1964 Helsinki declaration and its
later amendments. Written consent to publish all shown
material was obtained from the patient.

DISCUSSION

The majority of reported cases of fishing-related ocular
injuries have been caused by fishhooks. These reports
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Figure 6. Fundus photography shows the spontaneous resorption of the subretinal hemorrhage in the macular region (A) with attached retina
under the silicone oil and the scar tissue at the posterior border of the dialysis (B)

Figure 7. Optical coherence tomography of the macula shows thinning, photoreceptors and retinal pigment epithelium destruction, and
epiretinal membrane

describe the types and severity of injuries, and the sur-
gical techniques applied for fishhook removal [4, 5]. To
our knowledge, this is the first case report of a patient
with a severe blunt ocular injury caused by a fishing sinker
during recreational fishing. The eye injury was caused by
a metal fishing sinker 1 cm in length, which penetrated
bulbar conjunctiva leaving a laceration of 0.2-0.3 mm in
size. The fishing sinker was revealed during the primary
surgical exploration of the eye globe and it was embed-
ded under the lateral rectus muscle and removed. During
vitrectomy, a large retinal dialysis was observed in the tem-
poral quadrant in the projection of the contusion scleral
wall injury caused by the fishing sinker. The large retinal
dialysis, subretinal hemorrhage in the macular region, and
hemophthalmos determined the severity of the eye injury
in this patient.

In a retrospective analysis using United States Eye
Injury Registry, Alfaro et al. [6] reported that 19.54% of
sport-related ocular traumas occurred during fishing. Cor-
neal laceration, globe rupture, and hyphema are the most
frequent eye injuries caused by fishhooks, fishing lures,
or sinkers. In a study by Hoskin et al. [7], fishing-related
eye injuries were found in 7% of sport-related injuries in a
Western Australian pediatric population. Purtskhvanidze

‘ DOI: https://doi.org/10.2298/SARH200619094B

et al. [2] reported nine patients who experienced eye injury
caused by a fishhook. Five patients had only eyelid injuries
(55%) and four patients suffered open globe injuries (45%).
Among those, one patient had eye trauma limited to cor-
nea (25%), one patient had scleral injury (25%), and two
patients had injuries of the lens, the iris, and the posterior
segment (50%). Surgical treatment described in this report
included primary pars plana vitrectomy performed for en-
dophthalmitis and for retinal detachment with the giant
retinal tear and choroid hemorrhage. Choovuthayakorn et
al. [4] described primary wound management, the “back-
out” technique of removing a fishhook from the upper
eyelid embedded during fishing. The fishhook penetrated
the cornea and the iris and was lodged in the ciliary body
behind the clouded natural lens. The patient underwent
lensectomy with pars plana vitrectomy and silicone oil
tamponade for the treatment of the local retinal detach-
ment. Uncommon mechanism of eye injury and the surgi-
cal treatment was reported by Iannetti and Tortorella [5]
in patients who suffered fishhook injury that penetrated
through the sclera 2 mm from the corneal limbus and
the trabeculum and was lodged in the anterior chamber.
Nakatsuka et al. [8] described the “cut-out” technique for
the removal of a large fishhook that caused full-thickness
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corneal penetration at the nasal limbus and was lodged in
the anterior chamber angle of the eye.

We describe a severe blunt eye trauma associated with
hemophthalmos, subretinal hemorrhage in the macular re-
gion, and a large retinal dialysis in the temporal quadrant.
Retinal tears in the region of the ora serrata and peripheral
retina are typically caused by blunt trauma [9]. A retinal
dialysis is a tear in the retina whose anterior edge is at ora
serrata and whose posterior edge is attached to the vitre-
ous base [10]. Retinal dialysis has been described as the
most common complication after ocular contusion injury
[11]. The incidence of rhegmatogenous retinal detachment
caused by a dialysis is 8-17% and the retinal dialyses are
most often seen in younger men following trauma [12]. In
contrast to eye trauma-related giant retinal tears, which
are caused by vitreal traction, in a retinal dialysis vitre-
ous base is firmly attached to the posterior border, but
an avulsion of the vitreous base may occur and it repre-
sents the pathognomonic sign of a blunt eye injury [11].
A blunt injury causes a retinal dialysis by the compression
of the eye in the anteroposterior plane, which results in
the expanding in the equatorial plane and causes pressure
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in the vitreous base [11]. Retinal dialyses are most often
located in the inferotemporal quadrant. However, multiple
dialyses, small dialyses, and dialyses in several quadrants
may exist [13].

In conclusion, to our knowledge, this is the first case
report of a severe blunt ocular injury associated with a
large retinal dialysis caused by a fishing sinker. Accidents
due to fishing equipment are rare and may result in serious
ocular injuries and significant visual loss. The outcome
of a fishing-related ocular injury depends on affected
eye structures, the mechanism of injury, the presence of
complications, and surgical techniques applied. We report
treatments that were applied in a patient with a severe ocu-
lar trauma caused by a fishing sinker that involved the pos-
terior segment, including subretinal macular hemorrhage
and retinal dialysis, which enabled satisfactory visual and
anatomical outcomes. However, to reduce the occurrence
of fishing-related eye injuries, preventive measures should
be undertaken, such as the use of protective eyewear dur-
ing this activity.
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Heyo6uuajeHo TeluKa KOHTY3UOHa NOBPeAa OKa YApPYKeHa ca BENMKOM AUjanu3om
PeTUHe HacTaNa MeTa/IHUM TEFrOM 3a neLarwe

MnageH buna’, Tarba Kanesuh'?, Urop Kosauesuh'?, lopaH amjaHosuh', lnjaHa Pucumunh'>
'KnuHunukm uentap Cpbuje, KnnHika 3a ouHe 6onectw, beorpag, Cpbuja;

2Ynneepautet y beorpagy, MeanunHcku dakyntert, beorpag, Cpbuja

CAXETAK

YBop TewwKe noBpeae oka HacTasie ONPeMOM 3a neLatbe cy
penatuBHo peTke. DyHKLMOHaNHa NPOrHo3a no BUA KOA Mo-
Bpeja HacTanux ONpemMoMm 3a NeLjake 3aBMcK o 3axBaheHunx
OKYJTapHVX CTPYKTYpPa, MPUCYCTBa KOMMIMKaLMja 1 XMPYPLLKIX
TeXHMKa Koje ce MpuMekbyjy KOA pasnmunTux TMMoBa noBpeaa.
Mpukas 6onecHnka Mylwwkapal, y3pacta 40 rognHa, TOKoM
peKkpeaTUBHOT NneLaka je, noBnayehu Wran, ogjefHOM oce-
TVO Beoma oluTap 60 1 rybuTak Buaa Ha neBom oky. Hajborbe
KopuvroBaHa B/AHa OLITPUHA Ha IeBOM, NoBpeHeHOM OKyY, Ha
npujemy je nsHocuna 1/60. KnuHnukmnm npernefom youeHa je
nauepaumja 6ynbapHe KoHjyHKTMBE BennumHe 0,2-0,3 mm, Kao
1 TaMHa TymedaKLja NCnog, KOHjyHKTUBE Y CTOM, TeMnopari-
HOM cermeHTy. TamHa TymedaKLmja CMOA KOHjyHKTUBE je TOKOM
NprMapHe XVpypLLKe eKcrniopauyje naeHTMdrKoBaHa Kao me-
TasHY Ter 3a neuarbe BennyuHe 1 cm, Koju ce Hanasuno UCMop
crosballkber npasor muiwha. bynbapHu 3ug je 610 nHTaKTaH,
a MeTaJIHY Ter NaX</bMBO YKIOHEH. 3aTUM je ypaheHa dakoe-

DOI: https://doi.org/10.2298/SARH200619094B

Myn3vdurKaLmja NPUPOJHOT COYMBa Ca YrpaghOoM CaBUTIbY-
BOT, BELUTaYKOr, MHTPaOKynapHor coumsa Kao u 23 pars plana
BUTPeKTOMMja. TOKOM BUTPEKTOMIje OTKPUBEHO je MPUCYCTBO
cybpeTunHanHe xemoparuje y MaKyu, Kao 1 BenvKa anjanmsa
peTuHe y TeMnopanHoM KBagpaHTy. Butpektomuja je 3aBplLueHa
TaMMOHaAoM CUIIMKOHCKUM YibeM. Ha NpBoj mocTonepaTnsHoj
KOHTPOW, Hefe/by flaHa KacHuje, Hajoosbe KoprroBaHa BrAHa
OLUTPVHa Ha JIeBOM OKY je n3Hocuna 2/60. Ocam meceum nocne
ornepawmje KOHTPOJHM Hala3 je MoKa3ao COHTaHy pecoprnuujy
cybpeTrHanHe xemoparuje y Makysiu ca HanerHyTom peTMHOM.
Haj6orbe KopuroBaHa B1AHa OLWTPUHa je n3Hocuna 3/60 Kao no-
cnepyua AecTpykuymje potopeLientopa n peT1HanHor MMrMeHT-
HOT enuTena y Makynu 1 popmmparsa envpeTriHaaHe MembpaHe.
3aksbyyak [Tpema HalvM ca3Harb1Ma, OBO je MPBY NPUKas Te-
LLIKE KOHTY3MOHe NoBpefe OKa YAPY>KeHe ca BeNNKOM Aujanu-
30M peTUHe HacTane MeTaHNM TErom 3a neLate.

KrbyuHe peun: Tpayma OKa; MeTaiHu Ter 3a neLiakbe; cybpeTu-
HanHa xemoparwja; injanvsa peTrHe; BUTpeKToMuja
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Non-invasive approach in the treatment of
temporomandibular joint osteoarthritis
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Marko Milosavljevi¢
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SUMMARY

Introduction Temporomandibular dysfunction (TMD) is a set of disorders that involve the masticatory
muscles, the temporomandibular joint (TMJ), and its associated structures. Osteoarthritis (OA), as one
of the forms of TMD, leads to permanent changes in the bone structures of TMJ. These changes can be
the cause of serious functional disorders of the TMJ.

Case outline This article describes a case of a 24-year-old female patient who sought help due to pain
and swelling in the area of the right and left TMJ, accompanied by muscular tension, severe headaches,
which did not respond to medication. After establishing the diagnosis, we applied a therapy in the treat-
ment of the bilateral OA of the TMJ, where we used non-invasive methods. Six months later, the patient
reported the absence of pain, swelling, headache, and muscle tension in the orofacial region.
Conclusion There is no “gold standard” for the management of OA of TMJ. In our study, non-invasive
therapy was successful in eliminating pain, increasing the range of motion of the lower jaw, stopping
the progression of the disease, and advancing the quality of life.

Keywords: temporomandibular joint dysfunction; temporomandibular joint osteoarthritis; stabilization

splint; cone beam computed tomography

INTRODUCTION

Temporomandibular dysfunction (TMD) is a
set of disorders that involve the masticatory
muscles, the temporomandibular joint (TM]),
and its associated structures [1].

Ostheoarthritis (OA) as a form of TMD
leads to a permanent chage in bone structures.
OA of the TM] is a degenerative disease of the
TM]J structures, followed by inflammatory
changes causing pain, crepitus, and limited
mouth opening [2].

The etiology is multifactorial. It most com-
monly occurs unilaterally as the possession of
trauma, unbalanced dental occlusion, para-
function, systemic diseases, and functional
overloading of the TMJ [3]. Some studies have
not found an association between age, sex, and
prevalence of OA of the TM], but others have
shown that the mean age in women, with more
frequent occurrence (84.5%), is 48.09 years, and
48.18 years in men [4, 5].

The most reliable diagnostic method that can
confirm a clinical diagnosis of OA of the TM]
is radiological. Cone-beam computed tomogra-
phy (CBCT) is a reliable three-dimensional (3D)
method that can detect the radiological charac-
teristics of this disease by the presence of one
or more bone changes such as surface erosion,
osteophyte, subcortical pseudocyst, articular
surface flattening, and subcortical sclerosis [6].

Therapy involves a multidisciplinary ap-
proach, it can be non-invasive, minimally-
invasive, and invasive. Non-invasive therapy

includes patient education, physical, pharmaco-
logical, and splint therapy. Minimally-invasive
therapy includes injections, arthrocentesis, ar-
throscopy, while invasive modalities include
surgical interventions [3, 7].

The aim of this study is to prove by appro-
priate diagnostic methods that OA of the TM]J
lies behind TMD, and to show the possibility of
successful application of non-invasive therapy
of this disease in the progressive case of the
younger population.

CASE REPORT

This report was approved by the Ethics Com-
mittee of the Faculty of Medical Sciences, Uni-
versity of Kragujevac, Serbia.

A 24-year-old female patient contacted
the Faculty of Medical Sciences, University
of Kragujevac, due to severe pain and swell-
ing in the area of the right and left TMJ. The
intensity of pain increased during the night,
chewing, sneezing, mouth opening, and lat-
eral movements of the lower jaw. Pain existed
in the lower two-thirds of the face with severe
muscular tension and headaches, which often
did not respond to medication. The period of
onset of pain in the right and left TMJ and the
right leg coincided with the period of a stressful
life situation.

Analysis of the anamnestic data revealed
that she was born with a deformity of the right
foot, which was rehabilitated with the use of
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Figure 1. Assisted and non-assisted mouth opening at the beginning of therapy; non-

assisted (a); assisted (b)

Figure 2. Osteoarthritis changes of the left and right temporomandibular joint (TMJ)
on CBCT; the right TMJ without subcortical pseudocyst (a); subcortical pseudocyst of
the left TMJ (b); ero-sion of the right (c) and the left (d) TMJ

surgical and physical therapy (Dg. Pes equinovarus lat.dex,
Th. Operatio: Plastica sec. Mc Kay). Physical therapy lasted
up to 18 years, the symptoms were in remission until the
end of the 24th year, after which the onset of problems in
the right leg occurred again. She was born with a visual
impairment (nearsightedness, diopter -11), wherewith an
adequate physical therapy the disorder was reduced by
the time she was 18 years old (diopter -5.5). The patient
denied the existence of the same or similar illness in the
immediate and extended family.

By extraoral examination, non-assisted mouth opening
without the onset of painful sensations was 27.04 mm,
while the assisted mouth opening, regardless of the onset
of pain, was 30.04 mm (Figure 1). In the TM], the pain
occurred with a protrusive movement of 6 mm. During
the right (5 mm) and left (7 mm) lateral movement of the
lower jaw, the pain occurred in the area of both TM]Js.
Opening the mouth, the deviation of the mandible to the
left was detected. The middle line of the face did not co-
incide with the middle of the dental arch. On a visual ana-
logue scale (VAS = 0-10), the patient registered a painful
sensation VAS = 9. Palpation of the masticatory and neck
muscles showed no painful sensitivity, whereas palpation
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of the lateral pole of both condyles showed
severe pain with the presence of crepitus.

Intraoral examination and analysis of
the orthopantomogram (OPG) showed the
presence of a bilateral interrupted dental
row of the upper jaw (missing teeth 16,
25, 26) and the presence of all teeth of the
lower jaw. The teeth that were present were
conservatively repaired, with no prosthetic
replacement. The presence of skeletal class
II was observed, the vertical overbite of the
tooth amounted to 2 mm and horizontal
overjet was 9 mm. The occlusion of the pos-
terior teeth was normal. The periodontal
condition of the teeth was preserved.

The radiological diagnostics of the pa-
tient’s right and left TM]J was made with an
Orthophos XG 3D apparatus (Sirona Den-
tal Systems GmbH, Bensheim, Germany).
The work area covered by the imaging was
8 x 8 cm. Analysis and 3D reconstruction
was performed with the help of GALAXIS
v1.9.4 software (Sirona Dental Systems
GmbH). Analysis of 3D radiograms showed
the articular surface of the temporal bone
in the right joint was of the usual morpho-
logical structure, with slight erosion in the
middle part of the articular surface of the
temporal bone. The right articular exten-
sion of the lower jaw was of normal ovoid
shape, with slight erosion near the medial
pole of the condyle. The articular surface of
the temporal bone in the left joint was of the
usual morphological structure, with slight
erosion in the middle and posterior part of
the articular surface of the temporal bone.
The left articular extension of the lower jaw was of a nor-
mal ovoid shape, with the presence of a single subcortical
pseudocyst oval in shape (0.64 mm x 0.81 mm) (Figure 2).
The mediolateral dimensions of the head of the left condyle
were significantly larger than those of the condyle on the op-
posite side, as were other measurements as well (Figure 3, 4).

The first therapeutic procedure in the treatment of the
bilateral OA of the TM] was to refer the patient to appropri-
ate physical and psychological therapy. After satisfactory
results were obtained, the patient underwent reversible
occlusal therapy in the form of applying a stabilization
splint (SS) in the position of the centric relation with the
aim of raising the vertical dimension of the occlusion by 2
mm. The clinical and laboratory phases during the fabri-
cation of the SS are shown in Figure 5. Wearing the splint
overnight and for two hours a day, four to six weeks, was
recommended. The patient also received anti-inflammatory
medication (NSAID ibuprofen pills 0.4 g, 2 x 1, four weeks)
and muscle relaxants [tolperison pills 0.15 g, 3 x 1 (first five
days), 2 x 1 (next five days), and 1 x 1 (by the end of the
month)]. Six months after wearing the SS, at the check-up,
the patient reported the absence of pain, swelling in both
TMTJs, cessation of the headache and muscle tension in the
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Figure 3. Dimensions of anatomical structures, right and left tem-
poromandibular joint (TMJ) on CBCT; height of joint space of the right
(front, posterior and upper joint space) (a), and the left (b) TMJ; sagittal
condylar angle and depth of mandibular fossa of the right (c), and the
left (d) TMJ; anterior—posterior dimension of a condyle head of the
right (e), and the left (f) TMJ; medi-olateral dimension of a condyle
head of the right (g), and the left (h) TMJ

orofacial region. She stated that low-intensity pain in the
right and left TMJs, that did not interfere with normal life
activities (VAS = 3) occurred during chewing of hard food.
Maximal mouth opening improved with an intermaxillary
separation of 39.09 mm (unassisted) and 46.22 mm (as-
sisted) (Figure 6). When opening the mouth, there was still
amild deviation of the mandible to the left, and crepitus in
both TM]Js were still felt. The palpation of the lateral pole
of both condyles did not result in painful sensitivity. Lower

Figure 4. Dimensions of anatomical structures, right and left tem-
poromandibular joint (TMJ) on CBCT; condyle height of the right (a),
and the left (b) TMJ; Bennett angle of the right (c), and the left (d) TMJ

jaw movements during the opening, protrusion, and left
and right lateral movement did not cause pain.

Based on the achieved positive therapeutic effect, in
order to maintain the remission of the disease, it was pro-
posed to apply irreversible therapy in the form of fixed
prosthetic dental replacement in the upper jaw, which
would permanently correct the existing spatial relation-
ship of the upper and the lower jaw and normalize relations
within the masticatory system.

DISCUSSION

TMD are heterogeneous musculoskeletal disorders that
result in the presence of chronic pain that significantly

Figur 5. Wax model and the definitive form of the stabilization splint (SS); wax model of the SS in centric relation (a), protrusive position (b);
undisturbed guidance of the wax model of the SS in the left (c), and the right (d) lateral position; SS in centric relation (a1), protrusive position
(b1); undisturbed guidance of the SS in the left (c1), and the right (d1) lateral position
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Figure 6. Assisted and non-assisted mouth opening after six months of therapy; non-

assisted (a); assisted (b)

affects the quality of life, socio-psychological status, and
inability to perform daily activities [6]. OA of the TM],
as one of the subtypes of TMD, is a degenerative disease
characterized by destructive changes of the TM]J structures
and a condition that is still being researched [3].

In order to make an accurate diagnosis, it is necessary
to detect the signs and symptoms of the disease through
medical history, clinical examination, laboratory, and ra-
diographic procedures [7]. The most common symptoms
of TMD by extraoral examination are sound in the TM],
painful sensitivity of the muscles on palpation, and lateral
turning of the mandible during the mouth opening [8].
These symptoms were also present in our patient, except
for the representation of painful sensitivity of the mastica-
tory and neck muscles on palpation, whereas palpation of
the lateral pole of both condyles showed severe pain with
the presence of crepitus.

Computed tomography (CT) and CBCT are 3D TM]
imaging methods reliable in visualizing the bony contours
of the mandibular condyle and mandibular fossa. In our
study, the patient was diagnosed with the presence of OA
of the TM] by detecting symptoms and signs of the dis-
ease with the help of medical history, clinical examination,
and radiographic methods (OPG, CBCT). Ahmad et al.
(6] stated that the CBCT method in clinical practice has
emerged as more acceptable and can be said to be a reliable
tool in the diagnosis of OA by being able to perfectly detect
the bone changes of the mandible condyle and mandibular
fossa, including the presence of one or more changes such
as osteophyte, surface erosion, subcortical pseudocyst,
flattening, and subcortical sclerosis.

Therapy is multidisciplinary, aimed at reducing pain
and inflammation in the TM]J, which improves the func-
tion of the orofacial system, prevents further develop-
ment of the disorder, and partly eliminates the etiologi-
cal factors that lead to the onset of the disorder [2, 7].

DOI: https://doi.org/10.2298/SARH200611079M

In our study, the patient was treated with
non-invasive methods that included patient
education, physical, medical, psychologi-
cal, and SS therapy, which was a successful
procedure, in the form of complete pain-
lessness and range of motion of the lower
jaw within the physiological limits, while
avoiding invasive methods. There are dif-
ferent modalities of pharmacotherapy in the
treatment of OA of the TM]J, but one of the
most widely used, which we also used in
our study, are NSAIDs, which play a role
in reducing pain, inflammation and thus
slow down the degenerative process, and
muscle relaxants which have a role in regu-
lation the reflex masticatory muscle spasm
[7, 3]. SS therapy has a significant effect on
reducing the intensity of pain, improving the quality of
life, and the comfortable mouth opening of patients, which
is consistent with the results of our study [9, 10]. Kuz-
manovic Pficer et al. [11] have indicated that SS can play
a significant role in the treatment of TMDs in the short
term (< 3 months), while in our study, the full positive
effects of SS showed after six months, where in the third
month of using SS, a significant improvement of the dis-
ease state appeared in our patient, but not the maximum
positive effect of therapy. Ok et al. [12] have shown that
SS treatment could be a successful therapy option for the
reduction of bone resorption in the mandibular fossa of
OA of the TM] patients. The researchers indicate that the
most appropriate method is the one that will achieve the
best results with a less invasive approach with the aim of
eliminating symptoms, stopping the progression of the
disease, and improving the quality of life of the patient
[3]. Kalladka et al. [7] agree that invasive techniques, if
necessary, must be preceded by attempts to reduce OA of
the TMJ symptoms by non-invasive methods, with surgical
methods being considered only if non-invasive methods
are in no way capable of eliminating the symptoms. Future
research on this subject using an appropriate sample size
would be of great value.

Based on the described case of a young patient’s OA
of the TM]J, the task of medical workers is primarily to
recognize the symptomatology of the disease. As medical
history and clinical diagnosis are not always characteristic,
it is important to supplement the findings with adequate
radiographic imaging techniques. Based on a proper diag-
nosis, the most acceptable therapeutic method will be the
one that will achieve the best results with a less invasive
approach. In our study, non-invasive therapy had a positive
effect as a form of therapeutic modality.

Conflict of interest: None declared.
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HeuHBa3WBHM NPUCTYN y Tepanuju ocTe0apTPUTMCa TEMNOPOMaHAKUBYNapHOr 3rn06a

Anhena Munojesuh-LLiamaHosuh, [lejan 3apaskosuh, CrepaH Bennukosuh, Munmua JosaHosuh, Mapko Munocasbesuh
YHusep3uTteT y Kparyjesuy, Oakyntet MeauLMHCKIX HayKa, Kateapa 3a cromatonorujy, Kparyjesa, Cpbuja

CAXETAK

YBog TemnopomaHaubynapHe auchyHKLje NpeacTaBbajy cKyn
nopemehaja Koju yKsbyuyjy MacTukatopHe muimnhe, Temnopo-
MaHan6ynapHu 3rnob (TM3) v kerose NpuApY»KEHe CTPYKTYpe.
OcTeoapTpuTUC, Kao jegHa og Gopmu TemnopomaHanbynap-
He ancdyHKLUMje, AOBOAM [O TPajHUX NPOMEHA Ha KOLITaHUM
cTpyKkTypama TM3. OBe npomMeHe MOry 61T Y3pOK 036UIbHIX
odyHKUpmjcknx nopemehaja TM3.

Mpuka3s 6onecHuka Onvicyje ce cnyyaj 24-roguibe 6onecHu-
Lie Koja je 3aTpaxuna nomoh 360r 601108Ba 1 0ToKa y npeaeny
ZecHor v nesor TM3, npaheHrx muwhHom HaneTowhy, jakum
rnaBobosbama, Koje HuCy pearoBase Ha papmakoTepanujy. Mo-
C/e ycrocTaBsbakba AnjarHo3e, y leyekby ocTeoapTpuTica brna-

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):97-101

TepanHor TM3 npumernBanu cMo HemHBa3nBHY Tepanujy. LLlect
MeceLU KacHuje 6oniecH1La Huje nmana 6on, otularbe y 0b6a
TM3, rnaBo6osby 1 HanetocT mywuha y opodaLujanHoj permju.
3aksbyyvak He noctoju ,3natHu ctaHpapa” y Tepanuju octe-
oaptputuca TM3. Y oBom nprikasy HemHBa3MBHa Tepanuja je
MMana nosunTrBaH epekat; MOCTUTHYT je yCrnex y yKnaraky
60ona, noBehary oncera KpeTkb A0HE BUMNLIE, 3ayCTaB/batby
nporpecuje 6onecty 1 No6osbLLIAY KBanMTeTa XMBOTA.

KmbyuHe peun: gucdyHKLMja TeMnopoMaHanbynapHor 3rno-
6a; 0CTe0APTPUTIC TEMMOPOMAHANOYNAPHOT 3r106a; CTabu-
NIN3aLMOHN CNAVIHT; KOMMjyTepr30BaHa Tomorpaduja KoHycHor
3pakKa
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CASE REPORT / MPUKA3 BONNECHUKA

Correction of a post-traumatically scarred upper lip

with hyaluron filler

Filip Ivanjac’, Tanja Radenkov?

'University of Belgrade, School of Dental Medicine, Belgrade, Serbia;

’Eterna Medical System Polyclinic, Belgrade, Serbia

SUMMARY

Introduction It is generally known that dermal fillers are widely used in anti-aging medicine, to provide
volume in healthy skin and mucous tissue. Fillers can also be successfully used with concave scars in
order to lift the tissue and to give third dimension to the retracted skin surface.

The aim of this case report was to show successful non-surgical treatment with hyaluron filler of the

post-traumatically deformed upper lip.

Case outline We report a case of a woman with asymmetric partly incompetent upper lip, after trauma
and primary surgical reconstruction. After almost 12 years, reconstruction with hyaluron filler was per-

formed, using linear retrograde and bolus technique.

Conclusion Presented case correction of the posttraumatic scar of the upper lip illustrates that good
aesthetic results could be achieved with hyaluron fillers.

Keywords: hyaluron; filler; scar tissue

INTRODUCTION

With more or less success, many techniques,
such as pulsed dye laser, scar excision, derm-
abrasion and steroid injections, are used to
improve post-surgical scars. Scars can be con-
cave, depressed, and convex - hypertrophic
[1, 2, 3]. Dermal fillers are used for esthetic
purposes, to give volume to healthy skin and
mucous tissue [2, 4]. Also, their use with con-
cave scars in order to lift the tissue and to give
the third dimension to the retracted skin surface
showed much success [1, 2]. Hyaluron filler is
a sterile, biodegradable, viscoelastic, isotonic,
transparent injectable gel implant, which was
approved by the United States Food and Drug
Administration (FDA) in 1996. It is used for
face reconstruction and remodeling [4]. In clini-
cal practice, hyaluron fillers give good esthetic
results in post-surgical scars and tissue lacking.
After excessive trauma of the maxillofacial re-
gion, scars and lack of the tissue (skin, mucosa,
muscle, fat, bone) could produce some degree
of disfiguration and functional disturbances
[1, 3]. The use of hyaluron, in order to increase
volume and replace the missing tissue, could be
successful, especially by applying adequate filler
combined with suitable technique for each case
[5]. Different fillers have various indications for
scar treatment and provide variable, longer or
shorter lasting results, depending on properties
of cross-linked hyaluron [1, 6, 7]. With hyaluron
fillers, it is possible to make scar less noticeable,
to provide symmetric appearance-reshaping lips
according to the patient’s wishes.

The objective of this case report was to
show successful, non-surgical treatment with

hyaluron filler of the post-traumatically de-
formed upper lip.

CASE REPORT

We report a case of a 30-year-old woman who
underwent primary surgical treatment of the
upper lip traumatic wound sustained in a car
accident12 years previously (2008). Before the
trauma, her lips were symmetric, competent,
normal in size, with slightly thinner upper ver-
milion. After the surgical treatment, the right
part of the upper lip remained incompetent due
to the neglected hypotrophic scar. Her teeth
were slightly visible showing incisal part of the
right upper central and lateral incisor. Over the
years, this asymmetry was even more obvious
due to scar tissue contraction (Figure 1A). As
a consequence, the function was compromised
due to lips incompetence. Moreover, the patient
was unable to pronounce labial consonants cor-
rectly. She was admitted to the Eterna Polyclinic
for Plastic and Reconstructive Surgery, in order
to correct the posttraumatic scar using mini-
mally invasive esthetic treatment with hyaluron
filler. The aim of the correction was to give sym-
metric appearance to the lips, make scar less
noticeable, and to reshape the lips according
to the patient’s wishes. After anamnesis and
clinical examination, the patient was prepared
for the application of the hyaluron filler. Dis-
infection of the operative field - the vermilion,
surrounding skin and mucosa — was done with
Povidon jodid" (10% iodine solution, Hemo-
farm A.D., Vr$ac, Srbija), and local infiltrative
plexus anesthesia 2% lidocaine - epinephrine
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Figure 1. (A) Before and (B) after non-surgical lip reconstruction

(lidocaine 40 mg / 2 ml + epinephrine 0.025 mg / 2 ml,
Galenika a.d., Belgrade, Serbia), for the terminal branches
of the maxillary nerve was applied. A gel with cross-linked
hyaluronic acid (sodium hyaluronate) concentration of 20
mg/g with the addition of antioxidant (mannitol) Stylage
M (Laboratoires VIVACY, Paris, France) was used. The
hyaluron filler is of non-animal origin, sterile, and non-
pyrogenic, physiological pH and osmolality. For injecting
the filer, a 27G needle was used, 12 mm in length, factory
packed with the hyaluron filler. Soft tissue reconstruction of
the right side of the upper lip, by application of hyaluronic
acid injection, was administered with retrograde linear
and bolus technique. One-stage application of the filler
was performed. Initial application of the hyaluronic acid
was deposited via perpendicular approach to the volume-
lacking tissue, with a gradual product deposition as the
needle was withdrawn. A series of linear columns were
created, to give the third dimension and more volume.
These columns serve as support structures for the next
phase, when bolus technique vas applied. In parts of the
upper vermilion, where more volume was needed, small
boluses of the product were injected. Overall, 0.5 ml of the
filler was administrated to reconstruct the lacking volume
of the upper lip. The rest of the product (0.5 ml) was used to
contour and refresh the left side of the upper lip, the lower
lip, and to provide an even and natural look, regarding
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the patient’s wishes (Figure 1B). In addition, after treat-
ment, the patient regained the ability to pronounce labial
consonants correctly.

This case report was approved by the institutional ethics
commiitte, was done according to the Helsinki declaration,
and written consent was obtained from the patient for the
publication of this case report and any accompanying im-
ages.

DISCUSSION

After an excessive trauma, injuries can be severe, and some-
times it is complicated to reconstruct or to replace the lack-
ing tissue. Scars can be irregular, complex, and disfiguring.
With the help of reconstructive surgery, consequences can
be diminished. However, this type of surgery sometimes
leaves unsatisfactory esthetic results, and patients do not
want to undergo another surgical procedure. Over the re-
cent decades, cosmetic surgery has become an important
and challenging area, and in combination with minimally
invasive procedures such as dermal filler application it can
give good, natural-looking results [1, 8]. In addition, esthetic
dissatisfaction impacts self-esteem and the quality of life, it
is a cause for moderated social behavior, camouflage of the
defect and self-awareness. [8, 9]. In the presented case, trauma
despite primary reconstruction left an unsatisfactory esthetic
result. The patient had psychological traumas, awareness of
her appearance, and fear of any further esthetic procedures.
Function of the lips was compromised, causing the inability
to pronounce labial consonants due to air leakage on the side
where the scar was contracted. Asymmetry, neglected scar,
and long time period between the trauma/surgery and this
esthetic treatment of nearly 12 years made this task even more
challenging. In the literature the lips are often presented with
linear scars, after cleft lip surgery or resection, with satisfac-
tory results after esthetic treatment with hyaluron fillers [1,
2, 4]. We must emphasize the difference - in this case there
was an old, irregularly shaped scar, which is much more dif-
ficult to treat. Primary use of hyaluron fillers is an esthetic
improvement of healthy dermal tissue, but with corrections
and reconstructions like this one we suggest that it can be
successfully used in the treatment of scar tissue.

The presented correction of the posttraumatic scar of
the upper lip illustrates that good esthetic results can be
achieved with hyaluron fillers.
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KopeKuuja nocTTpayMaTCKOr 0XM/bKa ropkbe YCHE XUjanypoHCKUM dpunepom

Ounun WBatbau', Tatba PafeHKoB?

'YHuBep3utet y beorpapy, CromatonoLuku dakyntet, beorpag, Cpbuja;

TMonuknuHwKa Eterna Medical System, beorpag, Cpbuja

CAMETAK

YBop OniuTe je No3HaTO fla ce AepMaHu duepm YeCTo Kopu-
CTe y eCTeTCKOj MeAULIMHM fia 61 ce 06e36eAM0 BONyMeH 3fpaBe
Koxe 1 cny3okoxe. Ounepu ce MOry ycnewHo KOPUCTUTY KOA
KOHKaBHUX OXWSbaka, Kako 6 ce moamrio TKrBo 1 Aana Tpeha
OVMEH3Vja yay6/beHOj MOBPLUMHY KOXKE.

Linrb oBor npmkasa 61o je fa ce noKaxe ycrnellaH HeXMpypLUKM
TPeTMaH NoCTTPayMaTCKM flepopMyrcaHe roptbe ycHe Nnpume-
HOM XUjanypoHCKor ¢punepa.

DOI: https://doi.org/10.2298/SARH191218082I

Mpuka3s 6onecHuKa Npukasyje ce naymnjeHTKMHa ca acume-
TPUYHOM, AENUMNYHO HKOMMETEHTHOM FOPHOM YCHOM, HaKOH
Tpayme 1 npuMapHe X1pypLLKe peKoHCTPyKLuje. Mocne ckopo
12 ropuHa n3BefAeHa je PEKOHCTPYKLIMja XrjanypoHCKUM duine-
POM NHeEapHOM PETPOrpPaAHOM 1 60JTyC TEXHUKOM.
3aksbyyak [TpuKasaH cjlyyaj KOpUroBaHOr NOCTTPAyMaTCKOr
OXU/bKa roptbe ycHe unycTpyje Aa ce [obpu ecteTcky pesys-
TaTu MOry NocTUhU XnjanypoHCKUM dprnepom.

KmbyuHe peun: xvijanypoH; unep; oXnbHO TKNBO
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Myalgic encephalomyelitis — enigma at the
medicine’s crossroads
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SUMMARY

Myalgic encephalomyelitis is a complex, multisystem disease with chronic course significantly affecting
patients’ quality of life. Physical and mental exertion intolerability, muscle pain, and sleep problems are
the main features accompanied often with cognitive inefficacy and vegetative symptoms. Prevalence is
7-3000 per 100,000 adults. It is estimated that 90% of the patients are misdiagnosed. Pathogenesis is still
only speculative but current research points to disturbances in the immunological system, inflammatory
pathways, autonomic and central nervous system, muscle and mitochondria, as well as alterations of gut
microbiota and gut permeability. The onset is typically acute, following an infectious disease. Exertional
intolerance lasting for more than six months is an important diagnostic factor. The core features must
be moderate to severe and present at least 50% of the time. Diagnostic criteria should be fulfilled and
differential diagnosis should be made to exclude other potential pathological conditions or to diagnose
comorbidities. Brain magnetic resonance imaging morphometry has shown gray matter atrophy in oc-
cipital lobes bilaterally, right angular gyrus, and the posterior division of the left parahippocampal gyrus,
consistent with memory problems and potentially with impairment of visual processing. Treatment is
still symptomatic and of partial benefit. Symptomatic treatment can include medications for controlling
pain and sleep problems, graded exercise and cognitive behavioral therapy. Larger controlled trials are

needed to shed more light on this challenging condition.
Keywords: myalgic encephalomyelitis; chronic fatigue syndrome; post-exertional malaise

INTRODUCTION

Myalgic encephalomyelitis (ME) with chronic
fatigue syndrome (CFS) (ME/CEFS) or systemic
exertion intolerance disease (SEID)is a multi-
faceted condition involving muscular, nervous,
hormonal, and immune systems [1, 2]. Patients
have difficulties with sleep and attention, ex-
perience pain and dizziness, and have extreme
fatigue not accountable to any other medical
condition [3]. ME can be incapacitating and
often affects activities of daily living, some-
times making patients immobile (up to 25%).
Syndrome is typically chronic, with the onset
between 40 and 60 years, but it can begin at any
age. Women are prone to ME/CFS more than
men. This is an overlapping domain of rheuma-
tology, neurology, and psychiatry. Prevalence
of ME/CFS is 0.1-2.2% [4]. It is estimated that
90% of the patients are misdiagnosed. Physi-
cians are often not educated in ME/CFS and
there is no confirmatory test.

CLINICAL PICTURE

Symptoms of ME/CEFS can develop suddenly or
gradually [5]. Sometimes it starts as a flu-like
disease or after an infection (viral, bacterial,

or parasitic) [6]. Involved clinical domains are
multiple and can be neurological, cognitive, im-
mune, autonomic, post exertional malaise, and
pain [7]. These patients also face an increased
risk for developing diabetes, cardiovascular
disease, and thyroid disease.

Patients are fatigued, do not improve with rest
and are worse on attempt of physical or mental
activity (post-exertional malaise - PEM; SEID).
There is often working incapacity, secondary al-
coholism, and inability to participate in family
and social life. Before the onset of CES/ME, most
patients are healthy and active [1].

Typically, there are muscle or joint pains,
memory, concentration, and information pro-
cessing speed problems. Perception, speech,
motor functions, and intelligence are not in-
volved. Patients complain of sore throat, head-
aches, unrefreshing sleep, feeling dizzy, and are
generally unwell. Some patients have digestive
problems, night sweats, or may be intolerant to
some foods, chemicals, or noise [5].

People can have difficulties to sit or walk,
and some might be bedridden (up to 25%). The
other group of patients, in contrast, have pre-
served functional capacities, but the majority
have at least some difficulty at work, in family
life and/or at school. Approximately 75% of
the patients are unable to participate in their
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professional activities. Symptoms often fluctuate during
the day or on various days, last more than six months, and
cannot be explained by any other disease [1]. Objectively
enlarged lymph nodes can be found in the neck or arm-
pits. Sometimes there are palpitations and irregular heart
beat. ME/CEFS often lead to depression, social isolation,
impairment of activities of everyday living and incapacity
for work.

Younger children with ME/CFS have a more equal sex
representation compared to adolescents and adults, shorter
duration of symptoms, less distinct disability and fatigue,
and are less prone to cognitive symptoms, but more often
complain of a sore throat [8]. Adolescents less often have
palpitations, dizziness, malaise, pain, anxiety, and tender
lymph nodes, but more often headaches and comorbid
depression than adults [8].

ETIOLOGY

Etiology of ME/CES is not known but known risk fac-
tors are age (40s and 50s), female sex, psychological stress,
childhood trauma, lower middle education, low physical
fitness, preexisting psychological illness (depression, anxi-
ety), and allergies [1]. Epstein-Barr virus or human her-
pesvirus-4 (HHV-4) can cause infectious mononucleosis
that causes syndrome that fulfills criteria for ME/CEFS in
substantial number of affected individuals [9]. Other viral
infections that can lead to chronic fatigue are HHV-6 and
mouse leukemia viruses. Also, there is a possibility of some
bacterial infections.

The patients with ME/CEFS have slight impairment of
the immune system: changes in cytokine and immuno-
globulin levels, T- and B-cell phenotype, and a decrease of
natural killer cell cytotoxicity, but also increased certain
autoantibodies’ levels [10, 11]. Some authors hypothesize
about the possibility of ME/CFS being an autoimmune
disease as there are autoantibodies to some neurotrans-
mitter receptors [10]. Autoimmunity can be triggered by
infectious agents and/or stress, and immune deficiencies
leading to other pathological mechanisms. Increased
permeability of intestinal and blood-brain barriers can
lead to the penetration of antibodies from the general
circulation into the brain, with potential brain tissue au-
toimmune lesions [9].

So far, many autoantibodies have been detected, mainly
those targeting nuclear structures (antinuclear antibodies,
nuclear envelope, reticulated speckles, etc.), membrane
structures (phospholipids, cardiolipin, phosphatidylserine,
gangliosides), neurotransmitter receptors and neurotrans-
mitters (MAchR, M1 AChR, M3/4 AchR, 5-hydroxytryp-
tamine) and other antigens [10]. Immunological activation
forces change to aerobic glycolysis in order to keep necessary
energy levels, leading to maintenance of chronic inflamma-
tion with mitochondrial dysfunction and extreme fatigue.

Some hormonal imbalances can be found in function
of hypothalamus, pituitary, and adrenal glands, but its sig-
nificance is not known. Many deficiencies of the B complex
vitamins are manifested by malaise and cognitive decline
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and are of substantial prevalence, but these etiological pos-
sibilities need large studies [12, 13].

Genetic factors may play some role in the etiology of
ME/CFS. Twin studies show increased predisposition for
the condition and there are also studies linking genetic
factors and infection [14].

ME/CEFS is also characterized by increased measures of
oxidative stress while antioxidant potential is decreased.
This process leads to impaired lipid-based signaling systems
of S-palmitoylation and of omega-3 polyunsaturated fatty
acids [15]. Nitric oxide/superoxide cycle is also involved in
cardiac failure and might be the crucial mechanism of in-
creased fatigue [16]. Overproduction of nitric oxide leads to
increased levels of superoxide with consequent depletion of
adenosine triphosphate (ATP) and activation of excitatory
neurotransmitter N-methyl-D-aspartate, which is followed
by an increase of intracellular calcium that continues the
vicious cycle with increased activity of nitric oxide. Chronic
activation of nuclear factor kappa B (NF«xB) is supposed to
be present in ME/CFS, and vitamin D, supplementation
could suppress the activation of NFkB [16].

PATOGENESIS

Pathogenesis of ME/CFS is still only speculative but cur-
rent research points to disturbances in immunological
system, inflammatory pathways, autonomic and central
nervous system, muscles, mitochondria, gut microbiota,
and permeability [1, 17]. Infectious mechanisms also may
play a role in ME/CEFS as well as other factors that can
initiate similar pathological cascades [17].

Extreme fatigue in ME/CFS might be the result of ener-
gy production disturbances leading to exertion intolerance
[2]. Some evidence leads to autonomic nervous system
dysfunction, such as orthostatic hypotension or tachy-
cardia, at least in some ME/CFS patients [18]. Metabolic
syndrome might not be the cause but the result of fatigue
and the lack of physical activity [2].

One study recognized nine biochemical factors com-
mon to both male and female ME/CEFS patients but not
to healthy controls with an apparent diagnostic accuracy
of more than 90% [19]: a decrease in sphingolipid, glyco-
sphingolipid, phospholipid, purine, microbiome aromatic
amino acid, branched-chain amino acid metabolites, fla-
vine adenine nucleotide, and lathosterol. These changes
constitute the hypometabolic profile of ME/CFS.

ME/CEFS has been linked with mitochondrial dysfunc-
tion, damage of adenosine monophosphate-activated pro-
tein kinase, oxidative stress, and skeletal muscle cell aci-
dosis, which correlate with core symptoms such as fatigue,
exercise intolerance, and myalgia [2]. Contrary to known
mitochondrial diseases, in ME/CFS there is no mutation
in either nuclear or mitochondrial DNA [20]. Also, there
is no ATP reduction. Findings of muscle biopsies from
subjects with ME/CFS have shown signs of mitochondrial
degeneration and oxidative damage [2].

There are some indications of impaired function of
hypothalamic-hypophyseal-adrenal axis [21]. Microglia
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probably have an important role in ME/CEFS. It has been
proposed that microglia might be activated by various fac-
tors such as immune changes, stress, etc., via the stimu-
lation of hypothalamic mast cells with consequent focal
neuroinflammation and disturbed homeostasis with mi-
tochondrial dysfunction [2].

Some studies advocate for a role for microglia and astro-
cytes of immunologically induced CFS, so that the infec-
tion causes sequential signaling such as increased blood-
brain barrier permeability, secretion of IL-1{, upregulation
of the serotonin transporter (5-HTT) in astrocytes, reduc-
ing extracellular serotonin (5-HT) levels and less activation
of 5-HT, receptor subtype [22]. This etiopathogenetic
assumption has found clinical confirmation in achieving
positive therapeutic effects using antidepressants from the
group of selective serotonin reuptake inhibitors.

Neuroimaging in ME/CFS shows more diffuse activa-
tion patterns than controls on attention tests, sometimes
structural abnormalities in the brain stem with signs of
inflammation, reduction in the serotonin 1A receptor
binding, particularly in the hippocampus bilaterally, and
reduced serotonin transporters density in the rostral an-
terior cingulate [23]. Some studies also showed regional
abnormalities but with inconsistent locations and wide-
spread disruption of the autonomic nervous system [24].

Clinical pictures of ME/CFS and d-lactic acidosis are
overlapping and there is evidence of d-lactate-producing
bacteria dysbiosis [25]. Both conditions have neurologi-
cal disturbances caused by microbiota—gut-brain system
dysfunction. D-lactic acidosis is an acute condition causing
encephalopathy, while ME/CFS is a chronic state with pos-
sible subclinical levels of d-lactate, making the two entities
possibly the parts of the same continuum [25].

DIAGNOSIS

Diagnosis of ME/CFS is made on the clinical grounds and
by exclusion of other medical conditions with no specific
diagnostic test [1]. Current diagnostic criteria for ME/CFS
proposed by the United States Centers for Disease Control
and Prevention are presented in Table 1 [5]. The onset of
ME/CFS is typically acute following an infectious disease.
Exercise intolerance lasting more than six months is an im-
portant diagnostic factor. Fatigue is not alleviated with rest.
Sleep problems are always present. Optional symptoms are
orthostatic intolerance and/or memory and concentration

Table 1. Current diagnostic criteria for myalgic encephalomyelitis with
chronic fatigue syndrome proposed by the Centers for Disease Control

Significantly lowered ability to participate in activities that
1 | were routine before the onset of the condition, and persisting
more than six months

Physical or mental activity causing worsening symptoms that
2 | would not have been problematic before the onset of the
condition, (post-exertional malaise)

Sleep problems;

Additionally, one of the two:

« Difficulty with thinking and memory

» Worsening of problems with standing or sitting
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problems. Core clinical features must be moderate to se-
vere and present at least 50% of the time.

Documenting PEM is very important and is defined as
a “collapse” after previously tolerated physical and psychic
exertion, sometimes during even mild everyday activities
[26]. Recommended additional investigations in ME/CFS
depending on the symptoms are the following: chest X-ray,
electrocardiogram, tilt table test for autonomic function,
ACTH challenge test or cortisol stimulation test, para-
thyroid hormone, estradiol, follicle-stimulating hormone,
gastroscopy, colonoscopy, gliadin, endomysial antibodies,
infectious disease screen including HIV, hepatitis, Lyme
disease, Q fever, microbiology of stools, urine, genitals
and respiratory tract, antinuclear antibodies, immuno-
globulins, functional antibodies and subsets of lympho-
cytes, magnetic resonance imaging of the brain, overnight
polysomnography with multiple sleep latency test, and
cystoscopy [6].

There is still not a unique set of biomarkers that would
help in diagnosing ME/CFS. There are many proposed and
studied compounds but with yet uncertain significance -
precise measures of potentially elevated d-lactic acid [25].
Human herpesviruses (HHV-1-38, including HHV-6A and
HHV-6B) and Epstein—Barr virus are associated with ME/
CFS, but studies have not shown significant differences
between patients and healthy controls [27].

DIFFERENTIAL DIAGNOSIS

Differential diagnosis of ME/CEFS is quite wide and consists
of the following [5, 26]:

o Infectious diseases: tick-borne diseases — Lyme dis-
ease (including neuroborreliosis) etc., mononucleosis
i.e. Epstein-Barr virus, parvovirus, HIV infection and
AIDS, influenza, tuberculosis, hepatitis B and C, Giar-
dia, West Nile virus, Q fever, Valley fever, syphilis;

o Psychiatric disorders: anxiety, depression and bipolar
disorder, alcohol and substance abuse, schizophrenia,
delusional disorders, dementia, anorexia/bulimia ner-
vosa; sleep apnea;

« Rheumatological diseases: fibromyalgia, polymyalgia
rheumatica, Sjogrens syndrome, giant-cell arteritis,
polymyositis, dermatomyositis, systemic lupus, rheu-
matoid arthritis;

o Neurological diseases: parkinsonism, multiple scle-
rosis (MS), myasthenia gravis, vitamin B , deficiency,
cerebrospinal fluid leak, Chiari malformation, sleep
apnea, narcolepsy, periodic limb movement disorder,
malformation, traumatic brain injury, spinal stenosis,
craniocervical instability, seizures;

« Endocrine/metabolic diseases: diabetes mellitus,
hypothyroidism, hyperthyroidism, thyroiditis, Addi-
son’s disease, adrenal insufficiency, Cushing’s disease,
hypercalcemia;

o Cardiovascular disorders: cardiomyopathy, conges-
tive heart failure, coronary artery, disease, pulmonary
hypertension, valvular heart disease, arrhythmias;
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« Gastrointestinal disorders: coeliac disease, food aller-
gy or intolerances, inflammatory bowel diseases, small
intestinal bacterial overgrowth, chronic hepatitis;

o Miscellaneous: anemia, iron overload, various malig-
nancies (primary and secondary), sinusitis, allergic rhinitis,
the effect of some drugs, chronic obstructive pulmonary
disease, asthma, end-stage kidney disease, severe obesity
(BMI > 40), overwork / burnt out syndrome, athletic over-
training, heavy metals toxicity (e.g. lead, mercury), etc.

ME/CES can have remitting course that must be distin-
guished from MS as they have some overlapping symptoms
[28]. These are fatigue, cognitive problems, physical dis-
ability, etc. However, MS patients do not have, unlike those
with ME/CEFS, tender lymph nodes and flu-like symptoms,
are younger, more likely to be married, less Caucasian,
and with less disability [28]. Contrary to depression, ME/
CEFS does not have anhedonia, low motivation, and guilt.

A closely related problem are comorbidities, so diag-
nostic procedure is not a mere excluding process. Various
diseases can coexist with ME/CEFS, so they also have to be
diagnosed and treated [26].

TREATMENT

There is no causal cure for ME/CFS. Symptomatic treat-
ments can include medications for controlling pain and
sleep problems, graded exercise therapy, which is con-
troversial, and cognitive behavioral therapy (CBT) [26].
Many medications have been tried but without proved
therapeutic effects, so they are used off label [29]. Anti-
convulsants, mostly gabapentin and pregabalin, are pre-
scribed to alleviate pain and sleep disturbances, but are
most effective for neuropathic pain [1]. Antidepressants
(nefazodone, mirtazapine, sertraline, amitriptyline, and
others) can be administered in cases of depression, anxiety
and sleep problems, but have a plethora of side effects and
interact with many other drugs, so one should be very
careful in prescribing these medications [30]. Alternative
to antidepressants is CBT. In patients with most severe and
therapy-resistant pain, narcotic medicines are prescribed,
usually tramadol, codeine, etc., for a short period to avoid
risk of addiction [31].

In line with the proposed immune and viral etiology,
immunomodulatory drugs are given, such as rintatolimod
and rituximab, which supposedly improve exercise capac-
ity, cognition, and the quality of life, but the studies are of
insufficient quality and with equivocal proof of the drug’s
efficacy and safety [1]. Steroid treatment is known for its
immunosuppressive properties but studies did not show
any substantial benefit [32].

Important aspect of CFS/ME treatment is the use of
nutritional supplements in patients with biochemically
proven deficiencies [1]. Multivitamin/multimineral tab-
lets containing antioxidant compounds (e.g. alpha-lipoic
acid, vitamin C, and vitamin E) showed some promise in
a study in women with ME/CES [33]. In prescribing some
supplements, laboratory follow up is necessary [34, 35].
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General fatigue is one of the main symptoms in vitamin
B,, deficiency [34, 35, 36]. There is substantial difference
in determining “normal” levels of vitamin B , in the blood
among studies, and blood levels are not a good measure
of tissue B , status [34]. Also, different preparations and
administration routes further complicate assessment of
B,, supplementation in such a controversial entity as CFS/
ME. Experience with injections of methylcobalamin in
patients with CFS/ME in combination with folic acid is
positive [37].

Combination of coenzyme Q10 and nicotinamide ad-
enine dinucleotide is an antioxidant treatment that also
improves mitochondrial function in CFS/ME due to in-
creased ATP production [38]. Essential fatty acids adminis-
tration in CFS/ME showed improvement in only one study,
while others did not find any improvement [39].

Treating gut dysbiosis i.e. antibiotics targeting Strep-
tococcus genus is a hypothetical therapy for neurological
symptoms in ME/CFS, not much explored so far [40].
Treatment protocol of a recent study included a four-week
treatment with alternate weeks of erythromycin as ethyl
succinate salt 400 mg twice daily and probiotic (d-lactate
free multistrain probiotic, 5 x 1010 cfu) twice daily [40].
Significant improvement was noted in sleep, attention,
speed of processing information, cognitive flexibility,
verbal memory and fluency, with more impact in males.
Level of fatigue, mood, and urine d:l lactate ratio did not
change with medication.

PROGNOSIS

A systematic review described improvement and occupa-
tional outcomes of people with CFS found that the me-
dian full recovery rate was 5% with the range 0-31%, and
the median proportion of patients who improved during
follow-up was 39.5%, range 8-63% [41]. Return to work at
follow-up ranged 8-30% in relevant studies. In five studies,
a worsening of symptoms during the period of follow-up
was detected in 5-20% of participants. A good outcome
was associated with less fatigue severity at baseline. Other
factors occasionally, but not consistently, related to the
outcome, included age at onset, and attributing illness
to a psychological cause and/or having a sense of control
over symptoms [41]. Although clinical picture is chronic,
most people get better over time with some rest symptoms.
Younger age is a favorable prognostic factor.

CONCLUSION

CFS/ME is a complex, multisystem disease of chronic
course with serious consequences on patients’ quality of
life. Physical and mental exertion intolerability, muscle
pain, and sleep problems are the main features often ac-
companied by cognitive inefficacy and vegetative symp-
toms. Etiology and pathophysiology are not known but
there are many theories based on multiple findings of in-
volvement of immune, endocrine/metabolic, biochemical,
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and other mechanisms. There are numerous comorbidities,
and differential diagnosis is often complicated. Treatment
is still symptomatic and of partial benefit, with many drugs
of various classes and nonpharmacological measures rou-
tinely used. Larger controlled trials are needed to shed
more light on this challenging condition.
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Mujanrmuuum eHuedanomujennuTuc — eHUrma Ha packpwhy meguumnHe

[paran M. MNasnoswuh', JeneHa Hhophesuh?, Anekcangpa M. Masnosuh** MupjaHa CtjenaHoBuh? Mapko bapanuh’

'YHuBep3utet y beorpapy, ®akyntet 3a cnevuujanty eaykauujy n pexabunutauujy, beorpag, Cpbuja;
2KnuHuka 3a ncuxujatpujcke 6onectu, [lp Jasa Jlazapesuh’, beorpag, Cp6uja;

*YHusep3utet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja;
“KnuHunukm Lentap Cpbuje, KnuHuka 3a Heyponorujy, beorpag, Cpbuja;
SKnunnukn ueHTap Cpbuje, KnuHuka 3a Hedponorujy, beorpag, Cpbuja

CAMETAK

MwjanrnyHm eHuedanomMujennTC je CoXeHo, MynTUCUCTEM-
CKO 060/beHbEe Ca XPOHUYHMM TOKOM KOje 3HauajHo yTrye Ha
KBanuTeT x1BoTa bonecHvka. Cnaba TonepaHuuja Ha pUanuKm
1 MeHTasnHu Hanop, 601081 y MylLMhMa 1 npobnemn ca cna-
BatbeM [1aBHE Cy OANVKe 1 YecTo Cy npaheHe KOrHUTVBHOM
HeedukacHowhy 1 BeretaTMBHUM CMnTOMUMa. [peBaneH-
uuja je 7-3000 Ha 100.000 ogpacnux. Mpouersyje ce aa je 90%
0BUX 6ONIECHMKA NOTrPELIHO AWjarHOCTMKOBaHO. [aToreHesa
je n parbe camo cnekynaTuBHa, anu TPEHYTHa NCTPaXBatba
yKa3yjy Ha nopemehaje y IMyHOMOLLIKOM CUCTeMY, MHpRamaTop-
HOM OArOBOpPY, a3y TOHOMHOM U1 LIeHTPaTHOM HEPBHOM CUCTEMY,
muLhMa 1 MUTOXOHAPWjaMa, Kao 1 MpoMeHe MUKpobroTe 1
NPONyCcT/bUBOCTY LipeBa. MoyeTak 601ecTy je TMNNYHO aKyTaH
1 npatn nHOEKTUBHY 6onect. HeTonepaHuuja Hanopa Koja Tpaje
Ay>Ke Ofj LeCT MeceLy BaXaH je AnjarHOCTUYKIN KpUTEPUjyM.
OcHOBHe KapaKTepucTuke Mopajy Uty ymepeHe [0 TeLKe 1
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npucyTHe Hajmarbe 50% BpemeHa. MickibyunBarbe Apyrnx Mo-
ryRux NaToNowKmX cTatba UM KOMOPOUANTETHUX AMjarHo3a
3axTeBa 3a0BOJbaBatbe AMjarHOCTUYKUX KpUTEPUjyMa 1 Au-
dbepeHUmMjanHo AnjarHoCcTYKO carnepaBare. MopdomeTpujcka
CHVIMatba MO3ra MarHETHOM PE30HAHLIOM MoKasana cy aTpodujy
CMBE Mace Y OKLMNUTaNHUM PexHbeBriMa bunatepanHo, AeCHOM
aHrynapHOM rmpycy 1 MoCTePUOPHOM JIEBOM Mapaxmnokamnan-
HOM FMpycCy, LUTO MOXeE [OBECTM 0 Npobriema ca namherbem 1
owrTehetba Br3yenHe obpaae nHdopmaumja. Jleyerbe je u gare
CYMNTOMATCKO 1 CamMo [eIMMUYHO ycrewHo. CUMNTOMaTCK
TPETMaH MOXe fia YKJ/byuyje IeKoBe 3a KOHTpony 6ona v npo-
6n1ema ca cnaBatbeM, fO3MPaHy GU3NYKY aKTUBHOCT U KOTHY-
TUBHO-OUxeBMOpanHy Tepanujy. NotpebHe cy Behe cTyaunje aa
61 ce pasjacHNNO OBO MEAULIMHCKO CTakbe.

KrbyuHe peum: MyjanrnyHu eHuedanommjenntine; CMHLPOM
XPOHWUYHOT yMOpa; CNabocT nocie Harnopa
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— case study of the General Hospital of Valjevo

Velisav I. Markovi¢', Dragan D. Obradovi¢?, Radoje R. Brkovi¢®, Borislav M. Gali¢*

'Singidunum University, Faculty of Health and Business Studies, Valjevo, Serbia;
Higher Court in Valjevo, Valjevo, Serbia;

SUniversity of Kragujevac, Faculty of Law, Kragujevac, Serbia;

*University Business Academy, Novi Sad, Serbia

SUMMARY

Introduction/Objective In practice, for more than 10 years there has been ongoing litigation between
healthcare institutions and healthcare workers, who have found that reduced working hours may be
payment compensation for overtime work (on-call time, on-call duty, stand-by time).

The objective of this paper was to analyze the problem and propose a solution in order to stop disputes
and eliminate uncertainty.

Methods A case study method, comparative method and normative method were used in this article.
Court practice has been analyzed in relation to a number of civil proceedings, as well as the opinion of
the State Audit Institution of the Republic of Serbia and the Ministry of State Administration and Local
Self-Government on a specific case.

Results Healthcare workers and healthcare institutions have different legal views about the right to salary
supplement based on overtime work of healthcare workers who work reduced working hours. Although
the court has taken a stand on the side of healthcare workers, disputes do not stop because healthcare
institutions do not change their calculation method.

Conclusion The solution is to amend legal regulations that need to regulate in detail and unequivocally
the manner of payment of salary supplements for healthcare workers in order to avoid any doubts and

contentious situations.

Keywords: healthcare worker; overtime work; reduced working hours; salary supplements

INTRODUCTION AND BACKGROUND OF
THE STUDY

The Labor Law of the Republic of Serbia stipu-
lates that full-time job equals a 40-hour-week,
with that a collective agreement may specify
working hours of less than 40 hours but not
shorter than 36 hours [1]. In this case, there
is a legal fiction about the existence of a full-
time position, so that employees fulfill all their
employment rights, as well as employees who
work 40 hours a week.

Working time means the period from the
beginning to the end of daily work perfomance
during which an employee effectively carries
out work, that is, they are at the disposal of
their employer, performing their duties in a
workplace or other place designated by em-
ployer, in accordance with applicable law [2].
Directive 2003/88/EC of the European Parlia-
ment and of the Council of November 4, 2003,
Concerning Certain Aspects of the Organisa-
tion of Working Time, within the concept of
working time implies the period during which
the worker performs work, is available to the
employer and carries out his activities and du-
ties in accordance with the national law [3]. As
arule, the duration of an employee’s work time
is prescribed as full time during working day
and during the working week [4].

An employee must have sufficient time to
rest, to renew his/her physical and intellectual
potential, for quality time with family, education
and cultural uplift. “All the well-being a person
possesses includes current consumption, future
consumption (savings), possession of property
and enjoyment of leisure” [5]. Long working
hours on regular bases not only adversely affect
health and safety of employees, but also affect
productivity. Researches indicate detrimental
effect of performing work of particular occupa-
tions on health, especially jobs in healthcare as
well as overtime work [6-9]. An employer who
does not respect the obligations regarding work-
ing hours becomes a “silent killer” of free time
and private life of his employees [10].

Overtime is work longer than full time which
is generally paid more [definition by the Or-
ganisation for Economic Co-operation and De-
velopment (2001)] [11]. As a rule, this work is
forbidden. The Constitution of the Republic of
Serbia stipulates that employees are entitled to
a limited working time and this right cannot be
denied or waived [12, 13]. Overtime should be
understood as a “necessary evil” and avoided
in situations where the jobs for which it is in-
troduced can be done by rational organization,
redistribution of working hours or employment
of new workers [14].
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Overtime work of healthcare professionals is regulated
by the Law of Healthcare, such as on-call time, on-call duty
and stand-by time [15]. Healthcare institution can intro-
duce on-call time work as overtime (on-call time is one of
the widespread forms of overtime work [16]) only if it is
not able to ensure continuity in providing healthcare by
organizing shift work and scheduling working hours of
employees. During on-call time, healthcare worker must be
present at the healthcare facility. According to the Court of
Justice of the European Union, on-call time where a worker
is required to be physically present at a place determined by
his employer must be considered working time regardless
of the fact that the person does not perform continuous
professional activity during the on-call period. This conclu-
sion is not changed by the fact that the employer provides
the doctor with a rest room in which he can stay as long
as his professional services are not needed. [17, 18]. Also,
the Court of Justice of the European Union has taken the
position that time spent on stand-by time should be rec-
ognized as working time, if a doctor is required to come to
work during the stand-by period. Otherwise, if the doctor
was not called, despite the obligation to be available to the
employer, he enjoys a greater degree of freedom than the
worker in the workplace, i.e., he can use his time in his own
interest, with fewer restrictions [19]. The average weekly
working time, with overtime work, i.e., on-call time and
on-call duty, at the four-month level, cannot last more than
48 hours per week for a healthcare professional. Directive
2003/88/EC of the European Parlaiment and of the Council
of 4 November 2003 Concerning Certain Aspects of the
Organisation of Working Time provides an opportunity
for Member States to be excluded from the 48-hour work-
ing week limit, provided that safety and health at work are
respected and with the express consent of the employee
[11]. Collective agreement may stipulate that the average
working time is tied to period longer than four months and
maximum of nine months. Healthcare facility can introduce
on-call work as overtime work and stand-by time. On-call
work is a special form of overtime work where a healthcare
professional comes on-call to provide healthcare outside of
his fixed hours and can be introduced for employees who
are at stand-by time. Exceptionally, on-call work may also
be introduced for off-duty employees in the event of natu-
ral and other major incidents, traffic accidents, crises and
emergencies, in accordance with the law. During stand-by
time, healthcare provider is not present in healthcare facility,
but must be available to provide emergency medical care in
healthcare facility and respond to a call from a competent
person. According to the standards of the International La-
bor Organization, stand-by time can be considered working
time only if the restrictions imposed on him during that
period prevent the employee from actually using this time
for personal purposes [20].

The legislator indicates by work what does not represent
work (on standby and on-call work), but such a qualifica-
tion should be conditionally understood, in terms of work
as a potential possibility. These types of overtime work elim-
inate the risk of possible non-provision of health services
by health care institutions [21]. Healthcare professionals
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must not leave workplace until they are provided with a re-
placement during working hours or after expiry of working
hours, if this would impair the performance of healthcare
and endanger health of a patient. An employee who has
resumed work after expiry of working time, which is con-
sidered as overtime work, is obliged to notify the immediate
supervisor in writing at latest on the next working day.

A special question is the possibility of working overtime
on a reduced working hours basis. Reduced working hours
work, unlike part-time work, is legally equated from the
point of view of the employee’s right to a salary and other
rights of full-time employees - legal fiction about exercis-
ing employment rights as well as full-time employees [10].
An employee working on jobs to which reduced working
hours are asigned, cannot be assigned overtime work as
well, unless otherwise provided by law [1]. The Law of
Healthcare defines it otherwise: an employee who does
reduced working hours jobs, in accordance with the law
which governs labor, may be assigned to overtime in those
jobs, in the cases we cited, as well as in cases where health-
care provision cannot be otherwise organized.

In modern labor legislation, working time regulations
generally have protective characteristcis. Thus, in the world
of work, there is a general tendency for shortening work-
ing time [16]. Although there is a tendency in the world
for the introduction of a four-day work week [22], due to
lack of healthcare workforce in Serbia the overtime work
of employees who work reduced working hours is wide-
spread [23].

Due to increased risks during overtime work, the leg-
islator prescribes compensation in the form of a salary
supplement. An employed healthcare worker who works
overtime is entitled to a salary supplement for overtime
work, which is stipulated by the Special Collective Agree-
ment [24]. Upon the employee’s written request, overtime
work is converted into free hours on the quarterly basis
instead of the right to a salary supplement. For every
hour of overtime work, an employee is entitled to one
and a half hours of free time. For time spent on stand-by
time, when employed healthcare workers do not work,
they are entitled to a salary supplement. Stand-by time
on weekdays can last up to maximum 16 hours, and on
Saturdays, Sundays and public holidays 24 hours. On-call
time, on-call duty and stand-by time hours are mutually
exclusive. An employed healthcare worker is entitled to
overtime pay bonuses (on-call time and on-call duty)
- 26% of the basic salary. During stand-by time, an em-
ployee is entitled to a supplement for each hour spent on
stand-by time in the amount of 10% of the value of the
basic salary’s working hour. All of the above also applies
to health workers employed by the Ministry of Justice, in
the system of execution of criminal sanctions, given that
the right to health care is one of the basic rights listed
in the provisions of the Law on Execution of Criminal
Sanctions [25, 26]. However, labor regulations do not
apply to health workers who practice the profession as
self-employed (private practice) as they have the status of
self-employed. When entrepreneurs perform the activity
personally and have no employees, they maintain the
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status of a self-employed person and the Labor Law does
not apply to them [27, 28]. A natural person registered
in a special register, who performs the activity of a free
profession regulated by special regulations, is considered
an entrepreneur. Free profession is a profession that is
qualified as such and defined by law — practice of law,
notary and health services, engineering, auditing, tax and
actuarial consulting, art, journalism, veterinary medicine,
etc. [29].

In practice, for over 10 years, the litigations between
healthcare institutions and healthcare workers regarding
salary supplement for overtime work (on-call time, on-call
duty, stand-by time) have been conducted, that is to say,
the healthcare workers who have been assigned reduced
working hours, which is why healthcare institutions have
large court costs. The aim of this paper is to analyze the
problem and propose a solution in order to stop disputes
and eliminate uncertainty.

METHODS

Case study method, comparative method and normative
method were used in this paper. The legal solutions and
court practice regarding a large number of litigation proce-
dures related to the payment of overtime salary supplements
to reduced working hours of healthcare workers have been
analyzed. Judgments of courts of all levels were analyzed,
namely the Basic Court in Valjevo, the Court of Appeal in
Belgrade, the Supreme Court of Cassation of Serbia and
the Constitutional Court of Serbia and Court of Justice of
the European Union. Therewith, the opinion of the State
Audit Institution of the Republic of Serbia and the Ministry
of State Administration and Local Self-Government on the
specific issue were analyzed.

CASE STUDY

A large number of employed healthcare workers at the
General Hospital in Valjevo, who have been assigned re-
duced working hours in accordance with Law, have filed
lawsuits against their employer for less paid supplement
based on overtime work, as well as on-call work and stand-
by time, citing that hourly price of their overtime work is
not equal to hourly price of healthcare workers who have
not been assigned reduced working hours. For example,
a psychiatrist healthcare professional at the Neurology
Department is assigned working time of 36 hours per week
which is considered a full-working time. Aforementioned
believed that his hourly work price should be determined by
dividing basic salary on a weekly basis by 36 rather than 40,
so consequently the price of his overtime hour was higher
than the price of working hour of an employee who does
not work reduced working hours.

The defendant emphasized that it is stipulated that when
calculating employees’ salaries, one starts from the average
working hour fund of 174 hours a month, hence in this way
of calculating value of working hours as the basis on which
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salaries and supplements are calculated, it is multiplied
by the number of working days, that is to say, of work-
ing hours in a particular month, and salary supplements
are calculated according to the number of recorded hours
spent on-call time, stand-by time, etc. It was pointed out
that the fact that the plaintiff works shorter does not affect
the amount of the value of his working hour, because the
value of the working hour is fixed and based on a 40-hour
working week. Reduced working hours work is a protec-
tive measure aimed at protecting an employee working in
jobs with increased risk from exposure to the harmful ef-
fects of the working environment and working conditions.
The purpose of this protective measure is fulfilled by the
shortening of working hours.

The Basic Court upheld the claimant’s claim, stating that
the defendant was under an obligation to calculate salary on
a fixed basis, pursuant to Art. 4 and 6 of the Law on Salaries
in State Bodies and Public Services while accepting allega-
tions made by the Claimant [30, 31]. In the aforementioned
factual and legal situation, the Court of Appeal in Belgrade
first, by one judgment, quashed the judgment of the Basic
Court of Valjevo and remitted the case for retrial, taking
the stand that unique price of a working hour, both for
regular work and for salary supplement is determined on
the basis of a full fund of hours, that is, 40-hour working
week, because basic salary is paid for full-time work and
work which is considered full-time, while percentages of
the increase based on the salary supplement are applied to
basic salary [32]. It further cited that the claimant is paid
a full-time salary as if he worked 40 hours rather than 36
hours, and for salary supplements price of working hours
is increased in proportion to the time spent at work, and
since one base cannot be used for full working time, and
the other for salary supplements aforemetioned overturned
the first-instance judgment and ordered the removal of
ambiguities. However, in the judgments given later, the
Court of Appeal affirmed the judgments of the Basic Court,
which upheld the claims [33, 34].

Ruling on a separate revision as an extraordinary rem-
edy, the Supreme Court of Cassation of Serbia issued a
decision dismissing it as an impermissible revision against
the judgment of the Court of Appeal in Belgrade [35].
In the reasoning of the decision, the court stated that it
considered that conditions to allow a decision on revision
were not fulfilled since there was no need to harmonize
case law or to decide on a revision in order to consider a
legal issue of general interest.

Constitutional appeals were also decided by the Consti-
tutional Court of Serbia. By the same decision, it rejected
the constitutional complaint of the Valjevo General Hospital
against the judgment of the Belgrade Court of Appeal,
stating that the reasoning of the Belgrade Court of Ap-
peal contained a constitutionally acceptable application
of substantive law [36]. The aforementioned estimated
that when calculating increased earnings on the basis of
overtime work, night work and work on non-working days,
it should start from the fact that the claimant’s full time
work is 36 hours per week, which is the basic parameter
for determining value of working hours.
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At the request of Valjevo General Hospital, the Ministry
of State Administration and Local Self-Government of the
Republic of Serbia gave an opinion that reduced working
hours is an issue of protective character applicable to spe-
cific categories of jobs (high-risk jobs) and that additional
privileges cannot be extracted from that special regime in
terms of calculating the base on a weekly basis of less than
40 hours per week, but not less than 36 hours per week and
in a situation when a reduced working hours at the certian
position was introduced by a risk assessment act [37].

The whole problem is complicated by different interpreta-
tions of salary supplement calculation base. In this regard,
the opinion of the State Audit Institution, which stated in
its report on the audit of the final account and regularity
of operations of the Valjevo General Hospital for 2016 that
based on the insight into the program for the calculation
of salaries, bonuses and employee benefits and payroll of
employees, it is determined that the parameters set in the
payroll program are incorrectly defined in the calculation of
all salary supplements, except past work, in such a way that
employees who have an additional management coefficient
do not take its value, if stated in the base separately from the
basic coefficient, but only the value of the coefficient first
entered into the system (usually this is the basic one) [38].

DISCUSSION

From the presented case, it can be concluded that the main
problem is that in practice there are two different legal
positions on method of calculating salary supplement for
employed healthcare workerss who have fixed reduced
working hoursing hours.

By analyzing a specific case, we are giving our opinion
on the legality and regularity of salary calculation. At first
glance, the logic of the courts and the Constitutional Court
of Serbia. On the other hand, in practice, it means that
two doctors who have the same salary under a contract of
employment, where one works reduced working hours and
the other full time, will not receive the same compensation
when calculating 10% salary supplement even though they
both do not work. A reduced working hours doctor will
also have a higher salary bonus on stand-by time than a
tull-time doctor, even though they do not work, which is
not fair given that they have the same basic salary.

Firstly, we should start from legal provisions, namely the
provisions of Art. 2 par. 3 of the Law on Salaries in State
Bodies and Public Services, which stipulates that the basic
salary of employees in public services shall be the product
of base and coefficient and the provisions of Art. 4. which
stipulates that the coefficient expresses complexity of work,
responsibility, working conditions and qualifications [39].
Then the provision of Art. 5th par. 4. stipulates that the
basis for calculating the salary supplement is the basic salary
established by this law. The provision of Art. 6 of the same
law stipulates that salary determined for the purposes of
Article 2 of this Law shall be paid for full-time work, or the
work which is considered full time work. Bearing in mind
opinions expressed, the most correct position was taken by

‘ DOI: https://doi.org/10.2298/SARH200706005M

Markovic¢ 1. V. et al.

the Court of Appeal in Belgrade in judgment Gz1 3149/13
of 20 June 2014 in which it cited that the uniform price of
working hour for both regular work and salary supplements
is determined on the basis of the full fund of hours, that is,
40-hour work week, since the basic salary is paid for full-
time work and work which is considered full-time, while
percentages of pay increase are applied to the basic salary.
A reduced working hours employee cannot be paid a full-
time salary as if he works 40 hours rather than 36 hours,
and for salary supplements price of working hours should
be increased in proportion to time spent at work, that is,
one base cannot be used for full-time work and the other
for salary supplements. In this regard, we believe that the
stated opinion of the State Audit Institution is correct, since
the basic salary includes managerial supplement for, i.e.,
the base used for calculation of salary must also be used
for calculation of salary supplement.

In comparative law, for example in Croatia, the Collective
Agreement for Health and Health Insurance stipulates that
for workers who have a position allowance contained in the
job complexity coefficient or receive that allowance based on
the provisions of this Agreement, on-call and stand-by time
benefits are calculated in relation to the basic salary of the job
where the employee is on standby (Articles 51-52) [40]. This
specification is the result of numerous court disputes on the
occasion of which the Supreme Court of Croatia took a stand
at the session of the Civil Department on December 9, 2019,
in which it is said: “Healthcare workers during the validity of
the Collective Agreement for activities of healthcare industry
and health insurance (The People’s Newspaper, 143/13 and
96/15) who, in regular work, are entitled to an increase in
salary for special working conditions referred to in Art. 57
of the Collective Agreement and the right to increase salary
for exceptional responsibility for life and health referred to
in Art. 59. are entitled to supplements (cumulatively) and
to overtime hours” [41].

In the Republic of Slovenia, for each hour of stand-by,
the employee is entitled to payment in the amount of 30%
of the basic salary of the job for which he is on standby. For
each hour on duty, the employee is entitled to a payment in
the amount of 90% of the value of the basic salary for the
job for which he performs his duty. If on-call hours coincide
with a Sunday, holiday or night hour, the employee is also
entitled to an allowance of 30% of the basic salary [42].

Finally, we will consider percentage increase of salary
based on overtime work which in Serbian law is minimum
26%. Considered by comparative law in the Republic of
Croatia, the basic salary of a healthcare worker is increased
by 50% for overtime work [40] and the same percentage
increase is in the Republic of Slovenia [42]. The solutions
of some collective agreements in Serbia are also significant.
For example, the Collective Agreement for State-owned en-
terprise “Posta Srbije” (Serbian Postal Service) in Belgrade
stipulates a 45% increase in salary for overtime work [43].
The Special Collective Agreement for Police Officers stipu-
lates the right to an overtime work supplement of 28.6% of
the basic salary [44]. The Special Collective Agreement for
Electric Power Industry of Serbia stipulates a 45% increase
in overtime work salary [45].
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CONCLUSION

Overtime work is extremely permissible because it repre-
sents an exception to the rule that an employee is entitled
to limited working hours. An even bigger exception is over-
time work of employees who have been assigned reducing
working hours job, which is why every effort should be
made to minimize this work.

Regarding the problem of paying salary supplement for
overtime work of healthcare workers, we believe that the
solution to the problem is to change legal regulations that
need to regulate in detail and unequivocally the method of
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MpekoBpemeHu pag, 34PaBCTBEHUX pagHUKa — CTyAMja cnydaja OnwTe 6onHMUe
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Benucas W. Mapkosuh', iparaH . O6pagosuh?, Pagoje P. Bpkosuh?, bopucnas M. lanuh*
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CAXETAK

YBop/Liwm Y npakcu ce Beh BuLe of AeceT roagmHa Boae cya-
CKun cnopoBwu n3mehy 3apaBCTBEHVX YCTaHOBA U 3APABCTBEHNX
papHuKa Kojuma je yTBpheHo ckpaheHo pagHO Bpeme NOBOAOM
1cnnate goAataka Ha nnaTy 3a NpeKkoBpemeHy pag (BexypcTsa,
pag no no3uBy, MPUMNPABHOCT).

Linb paga je aHanu3a npobnema v Npeanor peLlerba Kako v
ce 0OycTaBMAY CMNOPOBY 1 OTKIOHMA HEVN3BECHOCT.

MeTope Y pagy je kopuwheH meTog cTyauje cnyyaja, ynopegHu
METOA 1 HOPMATVBHY MEeTOA. AHanu3rpaHa je Cyacka npakca
nosopom Beher 6poja NapHUYHKX MOCTYMNaka Kao 1 MULLIbEHA
[p>xaBHe peBn3opcKe MHCTUTYLMje Penybnvke Cpbuje un
MuHncTapcTBa Ap>KaBHe ynpaBe 1 oKanHe camoynpase no
KOHKPETHOM c1yyajy.

DOI: https://doi.org/10.2298/SARH200706005M

Pe3synTaTu 30paBCTBEHN PaAHMLM U 30PaBCTBEHE YCTaHOBE
VIMajy pa3ninunTe NpaBHe CTaBOBE O MPaBY Ha [OAATKE Ha MaTy
Mo OCHOBY MPEKOBPEMEHOT Pajia 34PaBCTBEHMX PajHIKa Koju
page ca ckpaheHUM pafiHM BpeMeHOM. MakKo je cyg 3ay3eo
CTaB Ha CTPaHV 34PaBCTBEHVIX PaAHVIKA, CMIOPOBU HE MPecTajy
jep 38paBCTBEHE YCTaHOBE He Metbajy CBOj HaunH 06pauyHa.
3aKrbyuak Pelletrbe npobiema je y U3MeHy NpaBHUX Nponuca
Kojima Tpeba AeTasbHO U HEABOCMUCIIEHO YPEAUTY HAUNH UC-
nnaTe fofaTaka Ha naTy 3a 34paBCTBEHE PafHUKe Kako 6u ce
136erne cBe HeOyMULE 1 CMIOPHE CUTYaLyje.

KrbyuHe peun: 35paBCTBEHN PajHUK; MPEKOBPEMEHN Paf;
cKkpaheHo pagHo Bpeme; fofaLy Ha nnaty
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Modern radiotherapy in the treatment of localized
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SUMMARY

Prostate cancer (PC) is one of the most prevalent cancers in men and the second leading cause of cancer-
related deaths, after lung cancer. The incidence and mortality from PC worldwide are correlated with
increasing age.

The treatment of patients is multidisciplinary, with radiotherapy being an integral part, whether ap-
plied as an independent method or in combination with surgery or systemic therapy. The technological
progress in the middle of the last century, opened up new possibilities in the planning and conducting
radiotherapy started the new era of radiotherapy called modern radiotherapy. Today, highly conformal
external beam techniques such as intensity-modulated radiotherapy (IMRT) and volume-modulated
arc therapy (VMAT) are used as the gold standard in PC radiotherapy. They enable the precise definition
of tumor volume based on modern diagnostic procedures, with maximum sparing of the surrounding
organs. Advanced conformal techniques have also led to an escalation of the tumor dose, thus achieving
better local control of the disease with significant reduction of early and late complications of treatment,
the quality of life of PC patients is preserved.

In addition to technological progress, modern radiotherapy includes monitoring the side effects of
radiotherapy, and assessment of clinical and individual parameters that affect sensitivity and response
to radiation. This should enable personalized radiotherapy with optimization of the treatment for each
patient, which is one of the goals of modern oncology.

Keywords: prostate cancer; IMRT; VMAT

INTRODUCTION prostate-specific antigen value (PSA), Glea-
son score (GS) and tumor stage. Based on
these three factors, according to the European
Association of Urology (EAU), patients are
divided according to the risk of biochemical
recurrence after local treatment in three risk
categories (Table 1).

The optimal management for localized PC
remains controversial due to various forms of
therapy that have different and specific im-
pact on the quality of life and sexual function
of long-term PC survivors. When compar-
ing treatment options for localized PC, there
are no significant differences in biochemical
recurrence-free survival and disease-free sur-
vival between the patients treated with active

In men, prostate cancer (PC) is the second
most frequent cancer diagnosed, and the sec-
ond leading cause of cancer-related deaths [1].
In Serbia, it ranks third in both incidence and
mortality, behind lung and colorectal cancer [2].
The incidence rate is almost 60% in men over
65 years of age [3]. It is believed that global ag-
ing of population and prolonged life expectancy
increase the incidence of PC in the future, and it
is anticipated that by 2030 there will be 20.3 mil-
lion new cases, with 13.2 million deaths [1, 4].

Multidisciplinary approach in the treatment
of PC includes radiotherapy (RT) as an impor-
tant treatment modality in both localized and
metastatic disease. It can be ap-
plied as a stand-alone method or
in combination with other forms
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MODERN RADIOTHERAPY

The first reports of radiation usage in the
treatment of PC appeared in the early 20™
century. EBRT was initially used only as an
addition to interstitial radium treatment
N because kilovoltage radiation systems were
N not adequate to allow definitive treatment
of deeply localized tumors such as PC. With
the discovery of androgen-deprivation ther-
apy (ADT) in the early 1940s, radiotherapy
lost its popularity in PC treatment. In the
late 1950s, the pioneering work of an Amer-

Dose intensity

ican radiologist, Malcolm Bagshaw, intro-

Figure 1. Intensity-modulated radiotherapy improves the conformity of the total dose
delivered to the planning target volume (prostate and seminal vesicles) while reducing
the dose to the risk organ - rectum, compared to conformal radiotherapy; the dotted
line represents the applied dose delivered to the planning target volume [5];

RO - rectum; PTV - planning target volume

ICRU 50

Irradiated Volume

Ireated Volume

rget Volume

duced the possibility of treating PC using
megavoltage radiotherapy [8]. Today, more
than one third of men with localized PC are
treated with only EBRT [9].

Improved diagnostic data processing,
such as computerized tomography (CT)
and magnetic resonance imaging (MRI),
have resulted in three-dimensional con-
formal radiotherapy treatment (3D-CRT)
with accurate visualization of the geometric

Clinical T
(CTV)

Gross Tumor Volume

(GTV)

Figure 2. Schematic diagram of radiotherapy irradiation volumes — ICRU 50 [14]

Figure 3. Isodose distribution in a patient with intermediate-risk prostate cancer (prop-
erty of the Institute of Oncology and Radiology of Serbia)

surveillance, radical prostatectomy, or high-dose external
beam radiotherapy (EBRT). In addition to the age of the
patient, the presence of comorbidities, socioeconomic
status of the patient, and trends in the personal practice
of clinical centers play an important role in choosing the
appropriate therapy [6, 7].

arget Volume

positions of tumor and normal tissue [10].

Today, highly conformal EBRT such as in-
tensity-modulated radiotherapy (IMRT) and
volume-modulated arc therapy (VMAT) are
used as the gold standard in the treatment
of PC. Both techniques provide a complex
dose distribution within the target volume
(TV) and enables:

1. dose-escalation

2. better sparing of surrounding healthy

tissue

3. better local disease control

4. lower morbidity rate

Radiotherapy treatments require a care-
ful balance between adequate therapeutic
tumor doses but not causing irreparable
damage to normal tissues. Known as the
“therapeutic ratio”, ongoing technological
advances and research continue to develop
techniques to maximize this balance [5, 11].

Intensity-modulated radiotherapy

Worldwide, IMRT is most commonly used
in PC. IMRT is a more advanced form of
3D-CRT. It is a technologically complex
radiotherapy option developed to deliver the appropri-
ate radiation dose to irregular and inhomogeneous TV
with maximum sparing of the surrounding organs. IMRT
uses dynamic multileaf collimators, which automatically
and continuously adjust to the TV. This is achieved by
subdividing each radiation beam into smaller beamlets
and varying the individual intensities of these beamlets
[5, 11]. In the treatment of PC, IMRT uses five to seven
beams which reduce the dose to adjacent structures. A

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):117-121
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Figure 4. Dose Volume Histogram (graphical representation of target volumes and radiation doses, property of the Institute of Oncology and

Radiology of Serbia)

standard IMRT plan often requires multiple fixed angle
radiation beams, which can increase treatment delivery
time. However, IMRT compared with 3D-CRT leading to
a larger volume of normal tissue receiving low radiation
doses which could be associated with an increased risk of
secondary malignancies [11, 12].

Volumetric modulated arc therapy

In recent years, there has been a development of IMRT
with the addition of rotating fields, to overcome a limit of
IMRT with fixed fields. VMAT is a novel radiation tech-
nique which involves treatment of the whole TV using one
or two arcs of beams from a machine that rotates around
the patient continuously while delivering therapy. The
main advantage over static fixed-gantry IMRT is reduced
treatment delivery time and reduction of radiation dose to
the rest of the body. With dose escalation using IMRT and
VMAT, organ movement becomes a critical issue, in terms
of both tumour control and treatment toxicity. Evolving
techniques will therefore combine IMRT with some form
of image-guided radiotherapy (IGRT), in which organ
movement can be visualized and corrected in real time.
IGRT involves the incorporation of imaging before and/
or during treatment to enable more precise verification
of treatment delivery and allow for adaptive strategies to
improve the accuracy of treatment [6, 13].

Target volumes

Delineation of TV and organs at risk, in both IMRT and
VMAT, is performed by using some imaging method (CT,
MRI). Accurate determination of TV is the most important
and most difficult part of PC radiotherapy. In the context
of radiotherapy delivery, the International Commission
on Radiation Units and Measurements (ICRU) has been

Srp Arh Celok Lek. 2021 Jan-Feb;149(1-2):117-121

developing guidelines for prescribing, recording and re-
porting dose for radiation therapy. TV is defined following
the recommendations of ICRU, the most recent of which
is ICRU 83.

TVs include:

* GTV (gross tumor volume) — represents the tumor
mass visible on the planning CT scan. In PC, the tu-
mor within the prostate itself is not visible on the CT
image, thus entire prostate is defined as GTV.

CTV (clinical target volume) — the volume around the
visible tumor mass which includes possible micro-
scopic zones of tumor spread such as seminal vesicles
and pelvic lymph nodes. In postoperative setting, this
volume includes the tumor bed and the surrounding
zones of possible microscopic spread of malignant cells.
PTV (planning target volume) — represents the TV
to which the prescribed therapeutic dose is applied.
They are obtained by the delineation of the appropriate
margin on the CTV, which represents an additional
safety zone, having in mind the inaccuracies of im-
mobilization and physiological movements of organs.
* OAR (organs at risk) — represent organs receiving sig-
nificant RT dose, such as intestine, rectum, bladder
[11, 14].

Dose prescription

Up to now, using conventional RT, doses was in the range
of 65-66Gy. Recent advances in RT, such as IMRT and
VMAT, have significantly reduced irradiation-related tox-
icities, which makes dose intensification possible. Recom-
mended treatment for the low-risk group of PC patients
is in the range of 72Gy to over 80Gy, with a standard frac-
tionation regiment (1.8-2Gy daily, five days a week). In
the intermediate-risk group, doses are in the same range
as in the low-risk group, with the addition of ADT for
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4-6 months. Dose-escalation in this group leads to bet-
ter treatment results, and by the EAU the lowest recom-
mended dose is 76Gy. For the high-risk group for local-
ized disease, dose-escalation and long-term use of ADT
are recommended, usually 2-3 years [6, 11].

RADIATION TOXICITY

Modern radiotherapy includes monitoring of radiotherapy
side effects. Side effects result from the damage of healthy
tissues near the treatment area. Therefore, in assessing the
overall effect of radiotherapy;, it is necessary to assess the
complications of the treatment. The side effects can be
divided into:
a) Acute (early) complications — occur during radiation
or a few weeks after it. These reactions are sometimes
very severe, usually transient and less likely to lead
to permanent damage.
b) Subacute complications — occur in the period from
several weeks to several months after radiation.
¢) Late complications - usually manifest after several
months, even several years after the radiation. These
changes are usually permanent (irreversible). Onco-
genesis with the appearance of the so-called second-
ary malignancy caused by radiation is late damage.
With the use of modern RT (IMRT, VMAT), greater pre-
cision was achieved compared to the conventional RT, which
results in less pronounced acute and late complications [15].

Small bowel and the rectum are two important dose-
limiting structures in PC radiotherapy. Symptoms experi-
enced during treatment include a change in bowel habits,
bowel frequency, urgency, and fecal incontinence. The
most commonly reported late toxicities were chronic di-
arrhea, proctitis, or rectal bleeding. Several factors have
been associated with increased gastrointestinal toxicity and
these include larger bowel volume receiving high doses of
radiation, the patient’s age, comorbidities such as diabe-
tes, and concomitant use of ADT. Hemorrhoids, previous
gastrointestinal diseases, and abdominal surgery, as well
as the use of antiplatelet drugs, had a significant impact
on the occurrence of acute toxicity grade > 1 of the lower
gastrointestinal tract [15, 16].

Bladder damage resulting from acute radiation toxic-
ity is primarily manifested as radiation cystitis (frequent
urination and dysuric disorders). Smoking, previous
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abdominopelvic surgeries and the use of diuretics signifi-
cantly affect the occurrence of acute genitourinary toxicity
grade > 2. Risk factors for the development of late geni-
tourinary complications (i.e., cystitis, hematuria, urethral
stricture, or bladder contracture) are higher radiation dose,
previous urinary problems, transurethral interventions,
and acute genitourinary complications [15, 17].

The increased radiation dose for patients with localized
PC has now become an established standard of practice.
However, a few retrospective studies confirmed the in-
creased risk of late complications when higher radiation
doses are delivered using conventional RT. With IMRT the
rectal and bladder volume receiving 95% of the prescribed
dose was significantly reduced, by shaping the high-dose
volume to the prostate, with an absolute reduction of 23%
and 80%, respectively [15, 18].

In general, if IMRT with IGRT is used for dose escala-
tion, rates of severe late side effects (> grade 3) for the
rectum are 2-3% and for the genitourinary tract 2-5%.
Several retrospective and prospective studies have shown
that IMRT reduces the radiation dose in the OAR with
diminished rates of acute and late toxicity, even with higher
doses (> 74 Gy). Zelefsky et al. [18] compared treatment
outcomes in two groups of patients, first treated with 3D-
CRT, and the second treated with a higher dose using
IMRT. The use of IMRT significantly reduced the risk of
late gastrointestinal toxicities compared with conventional
3D-CRT vyet the incidence of late urinary morbidity did
not seem to be diminished [6, 18, 19].

CONCLUSION

Severe late complications significantly reduce the quality
of life (QOL) of PC survivors. It is essential to strike a
balance between the therapeutic benefits and radiother-
apy side effects. Early detection and proper evaluation of
complications as well as personalized therapy approach
are especially important in increasing the patient’s QOL.
With the use of modern RT (IMRT, VMAT), greater pre-
cision achieved compared to conventional RT, allowing
dose escalation, which has been shown to improve clinical
outcomes while simultaneously reducing toxicity. This is
particularly significant in long-term PC survivors.
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CaBpemeHa paguoTtepanuja y euerby I0KaNU30BaHOr KapLMHOMa npocTaTe

JeneHa CraHuh', BecHa CtaHkoBUR', MapuHa HukutoBuh'2

MHcTuTyT 33 oHKOMorUjy 1 paguonorujy Cpéuje, beorpap, Cpouja;
2YHneep3uTet y beorpapy, MeguunHcku pakyntert, beorpag, Cpbuja

CAMETAK

KapumHom npocTate jeaaH je of Hajuelwhnx ManurHuTeTa Kog
MyLLKapaLa a Apyrvi No CMPTHOCTY Y3POKOBaHe pakom, ofmax
nocne KapumHoma nnyha. YuectanocT n MopTanuteT of KapLm-
HOMa NpocCTaTe LWMPOM CBETa Cy y Kopenauuju ca noeharbem
CTapocHe Jobu.

Jleuere 6onecHvKa je MynTUANCLNAVHAPHO, NPV Yemy je pa-
JuoTepanuja HeroB HeM30CTaBaH Aeo, 61UNo Aa ce Npumekbyje
Kao caMmocTasiHa MeTofa Unm y KoMOUHaLUuju ca Xupyprijom
U1 CUCTEMCKOM Tepanujom. TeXHONOLIKM Hanpeaak CpeANHOM
NPOLLSIOT BeKa OTBOPUO je HOBE MOTYNHOCTY Y MilaHVpatby 1
cnpoBoheky pagnoTepanije 1 NnoYeTak HoBe epe pagunoTepa-
rnuje, Kojy MOXeMO Ha3BaTn CaBpeMeHa pagvoTtepanuja. [laHac
Ce Kao 31aTH1 CTaHAAPA Y paanoTepanmjy KapLuHoMma npocrate
KopurCTe BUCOKOKOHdOPMarHe TPaHCKyTaHe TeXHUKE Kao LUTO
Cy MHTEH3WTETOM MOAYN1CaHa paamoTepanuja (IMRT) v 3anpe-
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MUWHCKIN MOAynncaHa potaunoHa Tepanuja (VMAT). OHe omo-
ryhaBajy Aa ce Ha OCHOBY CaBpPeMeHUX jarHOCTUYKIMX NpoLie-
Jypa npeumnsHo gedurHyle BOYMeH TyMOpa Y3 MakcMmarHy
noLTely OKOJIHVX opraHa. HanpegHe KoHpopmManHe TexHuKe
[oBesie Cy 1 1O ecKanauuje TYMOpCKe 03e, Y/AME je MOCTUrHYTa
60sba NoKasiHa KoHTpona bonectu. OBakaB Hanpepak je 6uo
YCNOB [ia Ce 3HaTHO CMakbe paHe 1 KacHe KOMMInKaLuje fieverba
1 TUME OYyBa KBAJINTET XKMBOTA OHKOMOLIKYX 6oNecHyKa.
[lakne, caBpemeHa paguoTepanunja nopes TeEXHONOLWKOT Ha-
npetka nogpasymesa v npahere HexxerbeHnx epekata pagmo-
Tepanuje v NpoLeHy KIMHUYKIX 1 MHAVBUAYATHUX NapameTapa
KOjV YTIYY Ha OCET/bMBOCT 1 peakLmjy Ha 3payere. CBe oBe ak-
TMBHOCTY Tpeba fia omoryhe nepcoHanv3oBaHy paguoTepanujy
Ca ONTUMM3aLMjOM NaHa fleyekba 3a CBaKor 60NecHKa NoHao-
€00, WTO NpefcTaB/ba jeflaH of LinbeBa MoepHe OHKOJormje.
KrbyuHe peun: pak npocrate; IMRT; VMAT
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IIpe mogHOmeEema pyKkonuca YpefHUIITBY YaCOMNM-
ca ,CpIicKy apxuB 3a IeTOKYITHO NeKapcTBo“ (CA)
cBU ayTOpM Tpeba Ia MpounTajy YHyTCTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe morpe6ne
nHdopMalyje 0 MUCaby U NPUIPEMHU paja y CKIagy
ca cTaHflapauMa yacomnuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONO3NNjaMa, jep
YKO/IMKO PYKOIUC He Oyne ycKIal)eH ¢ 0BUM 3aXTeBUMa,
Ypenuumrso he omIoKuTy Wiu ox6MTH HeroBo Myo6nu-
KoBame. PajoBu o6jaBbenn y CA ce He XOHOpapuury.
3a ywranke koju he ce o6jaButu y CA, caMmoM NoHygOM
papga CprickoM apXmnBYy CBU ayTOpH pajia IpeHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yaconmuca — Cprcko me-
KapcKo PyUITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pasoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTH VTN TeTIOM, HUTH
npuxBaheny 3a o6jaBpuBame. CA 06jaBbyje pagoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 60/be JOCTYITHOCTH
u Behe IMTHPaHOCTH TIperopydyje ce ayTopuMa Ja pa-
ToBe CBMX 06/IMKa IIpefiajy Ha eHITmeckoM jesnky. Y CA
ce 06jaBipyjy cnepehe KaTeropuje pajoBa: yBOGHUIY,
OPWIVHATHM PafIOBY, TIPETXOIHA U KpaTKa CaolIITemkha,
IpuKasy 60NeCHUKaA U CTy4ajeBa, BU/e0-WIaHIMN, CTIMKe
U3 KIMHIYKe MeIUINHE, TPeTIeTHN PajloBU, aKTyelTHe
TeMe, PaJioBY 3a IPAKCY, PafioB) 13 MICTOPHje MeAVIIHE
U jesnKa MefUIVHe, MeIVNIIMHCKe eTUKe, PeryTaTOPHIX
CTaHfapfa y MeIVMIMHY, M3BEIITaji ca KOHTpeca U Ha-
YYHUX CKYIOBA, TMYHU CTaBOBY, HAPYYeHM KOMEHTa-
PY, IMCMa YPEJHNKY, IPUKa3y KIbUTa, CTPYIHE BECTH,
In memoriam v gpyru npunosu. OpuUrnHaIHA PafoOBM,
IpeTXOfIHA ¥ KPaTKa CaoMIITeha, IpyKa3n 60/IecHNKa I
CITydajeBa, BUIeO-4IAHIIM, CTIMKe U3 KIIVHIIKe MeVIHE,
IperefHN PaioBM M aKTyeTHe TeMe, TyOInKyjy ce mc-
K/bY4MBO Ha EHITIECKOM je3NKY, a OCTase BPCTe pajioBa ce
MOTy y6IMKOBATH M Ha CPIICKOM je3VKY CaMo 110 OFTyIH
Ypepunmrsa. PaoBu ce yBek J0CTaB/bajy ca caKeTKOM
Ha eHIJIECKOM ¥ CPIICKOM je3UKy (y CKJIOIY CaMoT PyKo-
mca). TekcT pafia KynaTu y mporpamy 3a o6pajy TeKcTa
Word, doutom Times New Roman v BeIMYMHOM C/I0Ba
12 Tavaka (12 pt). CBe yeTupu MapruHe IOfeCUTH Ha 25
mm, BeMIYMHY CTpaHNIe Ha GopMat A4, a TEKCT KYL]aT ¢
TBOCTPYKMM IIPOPENOM, JIEBVM ITOPaBHAEM U YBIaYeHheM
cBaKor macyca 3a 10 mm, 6e3 ferpera peun (xudeHanyje).
He xopuctuty TabynaTope u y3acToIlHe IIpasHe Kapak-
Tepe (cIiejcoBe) pajy IOpaBHamba TEKCTa, Beh anaTke 3a
KOHTpOJTy HOpaBHama Ha nemupy u Toolbars. 3a mpemasax
Ha HOBY CTpaHy JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuyjy Page Break. Ilocne cBakor 3Haka
MHTEPIYHKIMje CTABUTY CaMo jeflaH IpasaH KapakTep.
AKO ce y TEeKCTY KOPUCTe CIlelMjanHy 3Hauu (CuMO0mn),
kopuctuty pout Symbol. Ilogauy o xopuurheHoj mure-
paTypy y TeKCTy O3Ha4yaBajy ce aparckuM OpojeBrMa y
YITIACTVM 3arpagama — Hip. [1, 2], 1 To pefocienoM Kojum
ce 1ojaBIbyjy y TekcTy. CTpaHMIle HyMepyCaTu pefoM y
TOEM JIECHOM YTIIY, TI0YeB Off HACIOBHE CTPaHe.

I1py nmcamy TeKCTa Ha €HITIECKOM je3VKy Tpeba ce Ipupp-
>KaBaTH je3ndKor cTaugapna American English u xopucty-

TV KpaTKe I jacHe pedeHnIle. 3a HasvBe IeKoBa KOPUCTUTU
UCK/bY4UBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpuyKyM HasMBMMA, a UMe U MECTO IPON3-
Bohaua Tpeba HaBecTN y 061MM 3arpagama. YKOIMKO ce
Y TEKCTy KOPYICTe O3HaKe Koje Cy CIIOj CloBa U OpojeBa,
IpeLV3HO HamycaTu 6poj Koji ce jaB/ba y CYyNepCKpUIITY
wm cynckpunry (amp. *Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yobuyajeHo muine KypsusoM (italic), Tako ce u
HaBopy, HIIp. rern (BRCAI).

YKonMKoO je paj eo MarucTapcke Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, Win je ypaheH y OKBUpy HaydHOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y HamoMenn Ha kpajy
Tekcra. Takobe, yKOMMKoO je pajj IpeTXOAHO CAOIIITEH Ha
HEKOM CTPYYHOM CaCTaHKY, HABECTY 3BaHI9aH Ha3UB CKY-
Ia, MeCTO U BpeMe Ofip>KaBamba, Jja 1M je pajj 1 Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMjy HACTIOB U/IM CAXKETAK).

KIMHMNYKA NCTPAKMBAIbA. Knuanyka uctpa-
KUBamwa ce JeUHNITY Kao UCTpaXk1Bama yTHUIaja jef-
HOT MJ/IM BUILe CPefICTaBa M/IM Mepa Ha UCXOJ, 37paBba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TIOCTIEAEEM
peny caxkeTka.

ETNYKA CATTTACHOCT. Pyxonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske U3jaBy y BUAY IMMCAHOT
HPUCTaHKa NCIIUTUBAHUX 0c06a y CKTay ¢ XelICHHIIKOM
TeKmapanujoM 1 ofo6pembe HaJ/IeXKHOT eTIIKOT 0f6opa
7la ce MCTPpaXMBabe MOXKe M3BECTH 1 1A je OHO Y CKIIafy ¢
IpaBHMM CTaHAapAuMa. ExcriepiMenTanHa uCTpaknBarma
Ha XyMaHOM MaTepujamy U VICIIUTYBaba BpIIIeHa Ha XIBO-
THaMa Tpeba fia cafipyke U3jaBy eTUIKOT 0f60pa yCTaHO-
Be 11 Tpeba f1a Cy y carlaCHOCTH C TPaBHUM CTaHAApAVMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JIaXKe MOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu 13jallilbaBajy 0 CBaKoM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a HOfaTHe
MHpOpMaIMje 0 Pa3NMINTUM BpCTaMa CyKoba MHTepe-
ca TIOCeTUTHU MHTepHeT-CTpaHnily CBETCKOT yApYKerma
ypenHuKa Megniuuckux yacomyca (World Association of
Medical Editors - WAME; http://www.wame.org) Top Ha-
3uBOM ,,IlonuTuka usjase o cykoby unrepeca®

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBanmudukyjy 3a ayropctso. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBO/LHO Y Pafly Ha PYKOIUCY
KaKo 61 MOTao Jia IIpey3Me OATOBOPHOCT 32 IIe/TOKYTIaH
TEKCT U pe3y/TaTe UsHeCeHe y pajly. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MTHOM JONIPMHOCY KOHIIEIIIV)HU paja, Ko-
Oujamy pesynaTaTa WIN aHANIM3U U TyMadewy pe3ynTaTa;
IJIAHMParby PYKOIIMCA VI EeI0BOj KPUTUYKO)j PEBUSU)U
O 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JJOTEPH-
Bamby Bepsyje PyKOIIMCa KOjy ce IPUIIPeMa 3a ITaMIlarbe.

AyTopu Tpeba fa IpuIoKe OIMC JOIPUHOCA MOjeMHATHO
3a CBaKOT KoayTopa y OKBUpY obpactia Submission Letter.
PuHaHCUpame, CaKyI/balbe NofjaTaKa MIN FeHePaTHO
HafI7eflarbe MICTPaXMBauKe IPyIie CaMi 1o cebu He MOTy
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oIpaBfiaTy ayTopcTBO. CBY APYIM KOjU CY [JOTIPMHENN
u3paju paja, a Koju HUCY ayTOPM PYKOIUca, Tpebamo
6u na 6yny HaBeleHM y 3aXBaTHUIIM C ONIMCOM HJIXOBOT
JOTIPMHOCA Pafly, HAPABHO, Y3 NMCAHN IPUCTaHAK.

IUTATUJAPU3AM. Ogp 1. janyapa 2019. rogune cBu
PYKOIIICH TIOfIBPTaBajy ce IpoBepy Ha IIarujapusam/
ayromnarujapusam npeko SClndeks Assistant — Cross
Check (iThenticate). PajoB1 KOz KOjMX ce JOKaxKe IIjIa-
rujapusam/ayTorarujapusam 6uhe ogbujeHn, a ayTopu
CaHKIIVOHVICAHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpannuu pykommca
Tpeba HaBecTu crnefehe: HacnoB pasfa 6e3 ckpahenna;
TIPEJIIOT KPaTKOT HAac/lIoBa pajia, ITyHa IMeHa 1 ITpe3ViMeHa
ayTopa (6e3 TuTYyNIa) MHAEKCpaHa OpojeBYMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjMMa ayTOPH pajie, MeCTO U IPKaBy
(pemocnmenoM Koju ofiroBapa MHAEKCMPaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca u uMejn agpecy
ayTopa 3ay>KeHOT 3a KOPECIIOH/ICHIIIjY.

CAJKETAK. Y3 opurnHaaam paf, IpeTXoJHO 1 KPaTKoO
CaoTIIITelbe, Iperef IMTepaType, MpUKa3s crydaja (6omec-
HIKa), paJi U3 UCTOpYje MeUIIVHE, aKTYeTHY TeMy, paj
3a pyOpUKY je3sVK MeJVILIMHE U paj 3a IPaKCy, Ha IPYToj
TI0 pefly CTPaHMIM JOKyMEHTa Tpeba IPUIOKUTHI Caxe-
Tak pasia obuma 100-250 peun. 3a opuruHaaHe pafose,
IPeTXOHO M KPAaTKO CAaoMIITemhe CakeTakK Tpeba la mMa
cnenehy crpykrypy: Yeon/Imm paga, Metoze pana, Pe-
3yNnTaTH, 3aK/by4aK; CBaKM Off HABEJCHNX CerMeHaTa IN-
caTy Kao 1oce6aH 1acyc Koju Mounbe GONIOBaHOM PeylL.
Hagectn HajaxkHUje pesynrare (HyMepUIKe BPETHOCTN)
CTaTUCTIMYKE aHa/IM3€e Y HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OMTU IMPEKTHO MOBe3aH ca
pesynTaTMa paja. 3a mpukase 60IeCHNKa CaXKeTak Tpe-
6a na nma cnenehe genose: YBox (y OCen»0j pedeHNIN
HaBecTy b), [Ipukas 6omecHnKa, 3aK/bydak; CerMeHTe
Takobe mucaTu Kao mocebaH IMacyc Kojyu No4nmwe 601mo-
BaHOM peunt. 3a ocTajle TUIIOBE PajoBa Ca)keTak HeMa
oce6Hy CTPYKTYPY.

K/bYYHE PEYMN. Vicnop CaxkeTKa HaBeCTH Of TPU JIO
ImecT K/bYYHUX peun vy uspasa. He Tpeba ma ce moHa-
B/bajy peuy 13 HAC/IOBa, a KIbY4He peur Tpeba fa 6yny
perneBaHTHe VIV ONMNUCHe. Y M360pPy KbYIHUX pedun KO-
puctutnt Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITPEBOJ] HA CPIICKM JE3UK. Ha tpehoj o peny
CTpaHMIM JOKYMEHTa IIPUIOKUTH HAC/IOB pajia Ha CpII-
CKOM je3)Ky, IyHa MMeHa I IIpe3uMeHa ayTopa (6e3 TuTy-
J1a) MHOeKCpaHa OpojeBMMa, 3BaHNYaH Ha3WB YCTAaHOBA
y KojuMa ayTopy paje, MecTo 1 fip>xaBy. Ha cnepehoj -
YeTBPTOj IO Pefly — CTPAHUIY JOKYMEHTA IIPYIIOKUTY
caxerak (100-250 peun) ¢ KJby4HUM peunma (3-6), 1 TO
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha eHIJIECKOM
jesuxy. IIpeBoy IojMoBa 13 cTpaHe IuTeparype Tpeba na
6yzme y Byxy cprckor jesuka. CBe CTpaHe peyuu UM CUH-

TarMe 3a Koje IocToju ofrosapajyhe ume y HaleM jesuky
3aMEHUTHU TUM Ha3MBOM. YKO/IMKO je paj] y LleJIOCTH Ha
CPIICKOM je3VKY, HOTPeOHO je MpeBecTy HasyBe IIPIIO-
ra (tabena, rpaduKoHa, C/IMKa, CXeMa) YKOIIMKO X VIMA,
LeJIOKYTIHM TEKCT Y IbJIMa 1 JIETEH/TY Ha eHITIECKY je3UK.

CTPYKTYPA PAJJA. CBu IOGHAC/IOBY Ce TIMIITY BENMKUM
MacHMM cnoByMa (607y). OpUrMHAIHY paji U IPETXOTHO
U KpaTKo caollTee o6aBe3Ho Tpeba ga uMajy cnenehe
nopHacnose: YBox (Lnsb pafia HaBeCTH Kao MOCTIEN LY Ia-
cyc YBopa), Metone papa, Pesynraru, [Iuckycuja, 3akmpy-
vak, /Iuteparypa. IIpernen mureparype u akTyenHy Temy
41He: YBOJI, OfiroBapajyhm nmogHacnosy, 3ak/bydax, JIn-
Teparypa. [IpporMeHOBaHN ayTOp IPerIefHOT pajia MOpa
Ia HaBefe Oap IeT ayTouuTara (Kao ayTop Mim KoayTop)
panoBa MyOIMKOBaHMX y YacOMICKMa ¢ pelieH3njoM. Ko-
ayTopM, YKOIMKO UX MIMa, MOPajy /ia HaBeny 6ap jeman
ayTOIIMTAT PajioBa TaKohe MyO6IMKOBaHMX Y YaCOIMCUMA C
penensujom. IIprkas cmydaja wav 6onecHKa YnHe: YBOJ,
(LIwp paga HaBeCTH Kao MOCTIeAbY Iacyc YBoga), IIpukas
6omnecHrka, [lnckycuja, Jluteparypa. He Tpe6a kopuctutu
uMeHa 60JIeCHYIKa, MHMIMjajle, HUTK OpojeBe uctopuja 60-
JIeCTH, HApO4MTO Y WIycTpanyjaMa. [Iprkasu 6omecHnka
He CMejy MMaTy BUIIe Off TIeT ayTopa.

[Tpuore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Te/y TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha filaTu rpuor. Kpajia mosunuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a my6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMMjCKIX jelUEberba, Off-
HOCHO HasuBe KOju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenune, xao np. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHM1ly IyH TepMuH Tpeba HaBeCTH
PV IPBOM HaBODemY y TEKCTY, CeM aKo HMje CTaHapiHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBaty kopuirtheme ckpaheHna y caxxeTky, aiy ako
CY HEOIIXOfIHe, CBaKy cKpaheHNIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMAJTHU BPOJEBIL. V TeKcTy pafa Ha €eHITIECKOM
jesuky, y Tabenmama, Ha TpadVKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe IMUCaTy ca TaukoM (Hip. 12.5
* 3.8), a y TeKCTy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTy y MeTPUYKIM jeAVHNIIaMa (MeTap — m,
kuorpam (rpam) — kg (), matap — ) Wy BUXOBYUM JeJo-
BuMa. Temmeparypy uspaxasarn y cterrennMa Iensujyca
(°C), xomuuHy cyncTaHie y Momuma (mol), a mpurucak
KpBM y MUIMMeTpPVMa XUBKMHOT cTyba (mm Hg). CBe
pesynTare XeMaTONONIKNX, KTMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOJUTHU Y MeTPUUIKOM cHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).
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OBVMM PAJTOBA. IJenokynHu pyKonuc pajia KOju YnHe
— HAaCTIOBHA CTPaHa, Ca’KeTaK, TeKCT Pajia, CIMCaK JIMTepa-
Type, CBY IIPUIO3M, OFHOCHO MOTIINCH 3a FUX VI JIETeH/Ia
(tabere, cnuke, rpaUMKOHM, CXeMe, LIPTEXI), HACTTOBHA
CTpaHa I Ca)keTaK Ha CPIICKOM je3MKy — MOpa M3HOCHUTH
3a OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Ipe-
rnep mreparype fo 5000 peun, a 3a IPETXOZHO U KPATKO
CaOIIIITeE, TIPUKa3 60/IECHNKA, aKTYeITHY TeMYy, Paji 3a
IPaKCy, eIyKaTVBHY YWIAHAK ¥ pafl 3a pyOpUKY ,,]e3MK Me-
myuse 1o 3000 pedn; pafioBU 3a OCTajie pyOpuKe MOry
yMary Hajsue 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y npBom kanpy ¢umma Mopa ce HaBeCTH:
y HagHacnoBy CpIICKM apXVB 32 LIeJIOKYITHO TeKapCTBO,
HACTIOB pajia, Ipe3yMeHa U MHUIIVja IMEHa U CPeiber
CI0Ba CBMX ayTopa pajia (He ¢puama), roguHa uspange. Y
APYTOM Kafipy Mopa OMTU YCHUM/bEH TEKCT pajia y BUAY
arcrpakTa jio 350 peun. Y nocnenmeM Kaapy Gpuama Mory
Ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHUMaTerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pagose foc-
TaBUTH: TOCEOHO TEKCT y BUAY arcTpakTa (o 350 peun),
jemny ¢ororpadujy kao miaycrpanujy npukasa, usjaBy
HOTIIMCAHY Off CBET TEXHIYKOT 0co6/ba fla ce Ofipuyy ay-
TOPCKVX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy taberne, cke (¢otorpaduje, up-
TEXU, CXeMe, IpaUKOHM) ¥ BUEO-IPIUIO3NL.

CgBaka Tabena Tpeba fa Oyme cama 1o ceb6u 1ako pas-
ymmpnsa. Hacmos Tpeba oTkyumaTu nsHap taberne, a
objammema ucroy we. Tabenre ce 03HaUaBajy apancKuM
6pojeBnMa mpema pegocneny HaBobhema y Texcry. Ta-
6erne npTaTH NCK/BYUNBO y Iporpamy Word, Kpo3 MeHI
Table-Insert-"Table, y3 neduHuCcarme TayHOT 6POja KOTOHA
U perioa Koju he 4nHNTH MpexXy Taberne. [lecHUM KIMKOM
Ha Muy — nnomohy onnuja Merge Cells u Split Cells -
crajaTit, ogHOCcHO fenty henmuje. Kynatu ponrom Times
New Roman, BemuunHOM cnoBa 12 pt, ¢ jefHOCTPYKUM
mpopenoM i 6e3 yBiaderwa Tekcra. Kopumrhene ckpahe-
Hulle y Tabemu Tpeba 00jacHUTH y JIeTeHAM UCIIOf, Tabe-
71e. YKOJIMKO je PYKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTU
HasuBe Tabesa U JIeTeHAy Ha o0a jesuka. Takobe, y jenny
Tabery, y oKBUpy ucTe henmje, yHeTV 11 TEKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBU 00/myLy rpaUuKmx IpUIOTra U Kao ,,CIKe™
y CA ce 06jaBibyjy poTorpaduje, ipresxu, cxeMe u rpadmu-
koHM. CIiKe 03HaYaBajy ce apalcKuM 6pojeBuMa ImpeMa
pemocneny HaBobemwa y TekcTy. IIpuMajy ce nCK/byInBO
mururtanse pororpaduje (pHo-6ee nmm y 60ju) peso-
nyuuje Hajmame 300 dpi n dopmara sanuca tiff unn jpg
(mare, MyTHe M CTIMKe JTOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He OCeRyjy Uim
HyCy y MoryhHoCTH fia focTaBe guruTanse pororpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIju
300 dpi v y OpUTHHATHO]j BeIMYMHN. YKOIVKO je paji Heo-
IIXOJTHO WTYCTPOBATH Ca BUIIE CMKa, y pany he ux 6muru
006jaB/beHO HEKOMNMKO, a ocTasie he 6uTu y e-Bep3uju wiaH-

Ka kao PowerPoint mpe3eHTanyja (cBaka ciMka MOpa OUTH
HyMepJCaHa J IMaTy JIETeH ).

Bupneo-npunosu (mnycrpauuje paja) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 sugeo moc-
TaBUTY ITOCEOHO CIVIKY KOja O6u Oyta MiycTpalyja BUgeo-
IpYKasa y e-M3hamy 1 06jaB/beHa y IITAMIIAHOM U3JIAbYy.
YKOJHKO je PyKOINC Ha CPIICKOM je3VKY, IPUIOKUTU Ha-
3UBe C/IUKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IIITaMITIaTy y 60ju, anmu fofaTHe
TPOILIKOBE IITaMIle CHOCE ayTOPH.

Ipadukonu tpeba na 6yny ypahennu u jocrasbeHn y Ipo-
rpamy Excel, na 6u ce Bupierne mpatehe BpeHOCTI pacIo-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB oKyMeHT, e ce rpadpMKOHN O3HaYaBajy apal-
cknM 6pojeBrMa IIpemMa pefociefly HaBohema y TeKCTY.
Csu nopaiy Ha rpaduKoHy Ky1ajy ce y donry Times New
Roman. Kopumthene ckpahenniie Ha rpadukony tpeba
06jacHNTH y JIeTeH UCTION rpaduKoHa. Y MTaMIIaHoOj
Bep3Mju YWIaHKa BepoBaTHIje je fja rpadukoH Hehe Outn
IHITaMIIaH y 60ji1, Te je 6ojbe u3beraBary Kopuinhemwe 60ja
y rpadMKOHMMA, VI MX KOPUCTUTHU Pa3/IM9UTOr MHTEH3N-
TeTa. YKOJIIKO je PyKOIMC Ha CPIICKOM je3VKY, TPUIOXKUTI
Ha3uBe rpaduKoHa VI JIeTeHy Ha 00a jesyKa.

IIprexu u cxeMe ce fOCTaBIbajy y jpg wiu tiff opma-
Ty. Cxeme ce mory upraru u y nporpamy CorelDraw umm
Adobe Illustrator (mporpamu 3a paj ca BeKTOpPUMa, KpyBa-
Ma). CBU IOfjaLiyt Ha CXeMMU Ky1iajy ce y outy Times New
Roman, Bemmanna cnosa 10 pt. Kopuhene ckpahennre
Ha cxeMy Tpeba 06jaCHUTH y JTeTeH/M NCIIOf, CXeMe. YKO-
JIVKO je PYKOIIC Ha CPIICKOM je3KY, IIPUIOXKIUTI Ha3uBe
CxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOjy Cy IOIpPH-
HeNM CTBapamy pajia a He MCIYHaBajy Mepiia 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ebyjy TexHUUKY 1O-
Moh, ToMOR y IMcamy pajia MM PyKOBOJie Ofie/berbeM Koje
o6e36ehyje omury moppuky. GuHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30PCTBa, CTUIIEH M)A, TOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpeda Takobe fa Oyne HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpa, a HUTUPAHY WIAaHIM Tpeba fja Oymy TaKko IpUCTy-
MavHM YnTaoyMa qaconuca. Crora y3 caky pedepeHiry
ob6aBe3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gonerbeHa) u PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaT peHUM apanckum 6pojeBrmMa
IpeMa pefocienly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny -
TepaType, y KOjeM je 103BO/beHO fa ux Oyzme fo 50, my
MeTaaHajusM, Iie UX je fo3BobeHo fo 100. bpoj uuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6uTu HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTupa-
HUX KIbUTA, ITOI7IaB/ba y KIb/TaMa ¥ IIPEIIENHIX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHOTrpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

Kallyje ¥ WIAHIY MOTy YBPCTHUTH Y pedepeHiie, ayTopu
Cy BY>KHM fa uX untupajy. Behnua nurupannux naydunx
YlaHaka He 61 Tpebano fa 6yne ctapuja of et rofu-
Ha. Huje 03Bo/beHO IMTHpabe ancTpaKaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pe3y/ITare KOji Cy MyO/IMKOBaHN
CaMo y BIJIy QIICTPAKTa, HEOIIXOJHO je TO HaBEeCT! ¥ CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Tpe-
Hajy 6MOoMeVIIIMHCKUM YaCOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
mca (http://www.icmje.org), unju dopmat xopucte U.S.
National Library of Medicine n 6a3e HayuyHUX my0nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eNeKTPOHCKOT, Heo0jaB/beHOT I
Ipyror 06jaB/beHOT MaTepujaia) Mory ce mpoHahu Ha uH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAAP/a,
jep je To jemaH of HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX YacOMca.

ITPOIIPATHO ITMCMO (SUBMISSION LETTER). V3
pyKoIc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje IMy6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe y HEKOM JIPYyIOM YacoIINCy, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIN ¥ OFOOPIIN CBU ayTOPY KOjU UC-
IyHaBajy MepuIa ayTopCTBa, 1 3) KOHTAKT MOJJATKe CBUX
aytopay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseTy ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je moTpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBae MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpe6by mryctpanuja u objaBbuBarme nHGopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3paji paja.

YIAHAPUHA, IIPETIUTATA 1 HAKHAJIA 3A OB-
PALTY YIIAHKA. [la 61 pap 6uo 06jaB/beH y yacomucy
Cpiicku apxue 3a 1en0KyiHO 71eKapcitiéo, CBU ayTOPU KOju
Ccy nexapu wm cromatonosu 3 Cpobuje Mopajy 61Ty 4ia-
HoBY CPIICKOT IeKapCKOT PYIITBa (Y CKIa/ly ca WIaHOM
6. Craryra JIpymTsa) ¥ USMMPUTHU HaKHaAy 3a o6pany
unaHaka (Article Processing Charge) y usnocy og, 3000 au-
Hapa. AyTOpu ¥ KOayTOpU U3 MHOCTPAHCTBA Cy Y 06aBesn
fla IIaTe HaKHaay 3a o6pany wiaHaka (Article Processing
Charge) y usHocy on 35 eBpa. YIiara y jefHoj KameHaap-
CKoj TofuHM 00yXBaTa I CBe HApE/IHe, eBeHTYaTHe YIaHKe,
IOCyIaTe Ha pasMaTpame y Toj rogyHu. CBI ayTopH Koju

IIaTe OBY HAKHAJ[y MOTY, YKOJIMKO TO JKeJle, Ia IPUMajy
MITaMIaHO U3Jame Jaconuca. Tpeba HATIOMEHYTH Jja
oBa yIUIaTa Huje rapannuja fa he pay 6utu npuxsahen
u 06jaBibeH y Cplickom apxusy 3a uenoKyiHo 1exapciiso.
O6aBesa mrahamwa HakHaze 3a 00pajly YWIaHKa He OTHOCH
ce Ha CTyfIeHTe OCHOBHUX CTY/Vja J1 Ha IPETIIaTHNKE Ha
Jacoruc.

YcraHoBe (TIpaBHa MHUIIa) He MOTY ITPEKO CBOje MpeTIUIaTe
Jla VICITyHe OBaj yC/IoB ayTopa ((pu3ndkor muia). Y3 pyko-
mc paga Tpeba [OCTaBUTH KOIMje YIIATHMIIA 32 WIaHa-
PUHY U TIpeTIVIaTy / HaKHaAy 3a 00pajy WIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3/iaBad HeMa eBYIEHI)Y O TOMe.
Yacomuc npuxBara fjoHalyje Of CIIOH30pa KOji CHOCE 160
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HICy y MOryhHOCTH Ja M3Mype HAKHAAy 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPeGHO je YacCONUCy CTaBUTH
Ha YBUJ OIIPaBJaHOCT TAKBOT CIIOH30PCTBA).

C/TAILE PYKOIIMCA. Pykomuc pajia ¥ CBM IIPUJIO3N Y3
Paji IOCTaB/bajy ce MCKIbYUMBO eNeKTPOHCKU IIPEKO CHCTe-
Ma 3a TIpMjaB/bUBambe Ha MHTEPHET-CTPAHNIV YaCcOMICa:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ucniymaBa yc/l0Be OBOT YIIYT-
cTBa He MOXKe 6utu ynyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe u ucnpase. [IpuapxaBarmeM yyT-
CTBa 3a IPUIPEMY pajia 3HaTHO he ce cKpaTuTH Bpeme
Ie/IOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y 4acolncy,
mTo he MO3NTMBHO yTULIATH Ha KBAINTET WIaHAKA U pe-
JIOBHOCT M3/Ta’Kerba JacoIlnca.

3a cBe fmomaTHe MHpOPMAaIVje, MOTIMO Jia ce obpaTuTe
Ha JloJie HaBefieHe afipece 1 6poj TenedoHa.

AJIPECA:
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries,
letters to the editor, book reviews, professional news,
In memoriam and other articles. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
parenthesis (for example: [1, 2]), in order of appearance
in the text. Pages are numbered consecutively in the right
bottom corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 997Tc,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) — if any — should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles and preliminary and short communications should
have the following section headings: Introduction (objective
is to be stated in the final paragraph of the Introduction),
Methods, Results, Discussion, Conclusion, References.
A review article and current topic include: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article should cite
at least five auto-citations (as the author or co-author of
the paper) of papers published in peer-reviewed journals.
Co-authors, if any, should cite at least one auto-citation of
papers also published in peer-reviewed journals. A case
report should consist of: Introduction (objective is to be
stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer
to papers published in the Serbian Archives of Medicine
within previous six months; their form is to be comment,
critique, or stating own experiences. Publication of articles
unrelated to previously published papers will be permitted
only when the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references, all
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original
articles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be
submitted in the flv video format. The first shot of the
video must contain the following: title of the journal in the
heading (Serbian Archives of Medicine), title of the work,
last names and initials of first and middle names of the
paper’s authors (not those of the creators of the video), year
of creation. The second shot must show summary of the
paper, up to 350 words long. The final shot of the video may
list technical staff (director, cameraman, lighting, sound,
photography, etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the technical staff renouncing copyrights in favor
of the paper’s authors. To check the required number of
words in the manuscript, please use the menu Tools- Word
Count, or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right click
of the mouse, use the options Merge Cells and Split Cells. Use
Times New Roman, font size 12 pt, with single line spacing
and no indent to draw tables. Abbreviations used in tables
should be explained in the legend below each respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘figures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
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