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The beginning of mass vaccination against the severe acute respiratory syndrome
coronavirus (SARS-CoV-2) marked the end of the last year and the beginning of
2021. It is expected that this will put the COVID-19 pandemic under control and that
normal life around the world will return.

| Pocetak masovne vakcinacije protiv severe acute respiratory syndrome coronavirus 2

Coronayires

Wccing . | (SARS-CoV-2) obelezio je kraj prosle i pocetak nove 2021. godine. O&ekuje se da ée
— ¥ | to dovesti do stavljanja pod kontrolu pandemije COVID-19 i povratka na normalan
: . | nacin Zivota u celom svetu.
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The Vojnosanitetski Pregled in the year of COVID-19 pandemic
Vojnosanitetski pregled u godini pandemije COVID-19

Silva Dobri¢

University of Defence, Faculty of Medicine of the Military Medical Academy,
Center for Medical Scientific Information, Belgrade, Serbia

The year 2020 will be remembered as one of the most dif-
ficult years for humanity, the year that united the entire planet
against a common enemy, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), the cause of coronavirus disease
2019 (COVID-19), that took more than 1.5 million lives. For
medical science, it was a year of great challenges, during which
great efforts were made to find a vaccine against that virus, as
well as the best therapeutic protocols for the treatment of
COVID-19. The world's most famous journals made all the in-
formation about research of these topics published in them
freely available and thus contributed to a faster and better under-
standing of the nature of the virus itself, the disease it causes and
ways to prevent and treat it. Other medical topics seemed to be
put in the background. However, a careful analysis of the pub-
lished papers showed that other areas of medicine were very
well represented in the professional medical literature. Although
members of the medical profession, in general, were very en-
gaged caring about COVID-19 patients, they still found the time
to write papers from their narrow scientific fields. This is con-
firmed by the analysis of the papers submitted for publishing in
the Vojnosanitetski Pregled (VSP) during 2020.

In the past year, a total of 280 manuscripts were received,
which was almost identical to the number from 2019, when 276
manuscripts had been received . Typically, the largest number
was from the category “Original articles’ (177 or 63.21%) and
‘Case reports’ (79 or 28.21%) (Table 1). Of the submitted man-
uscripts, 72.86% were from domestic authors, primarily from
the so-called civilian health and academic institutions (82.35%),
while the authors of the remaining 17.65% of the manuscript
were from the Military Medical Academy (MMA) in Belgrade,
i.e. the Faculty of Medicine of the MMA of the University of
Defence. Last year, the number of manuscripts from foreign au-
thors increased significantly (27.14% of the total number of
submitted manuscripts), which was slightly more than double
compared to the last year's number of papers by foreign au-

thors L. This indicates an increased interest in our journal in the
international scientific community.
Table 1

Categories and the number of manuscripts submitted to
the Vojnosanitetski Pregled in 2020

Manuscripts

Category

n (%)

Original Articles 177 (63.21)
Case Reports 79 (28.21)
Current Topics 10 (3.57)
Practical Advice to Physicians 4(1.43)
Preliminary Reports 1(0.36)
History of Medicine 4(1.43)
Letter to the Editor 5 (1.79)
Total 280 (100)

Of the 280 papers received in 2020, 103 manuscripts were
rejected (36.8%), 94 (33.6%) were accepted for publication, and
the remaining 83 (29.6%) are still in the process of peer review.

Regarding the published papers, there were 191 in 2020,
which was about 4% more than in 2019. The structure of pub-
lished papers is given in Table 2. As in previous years, most of
the published papers were from the category “Original Articles’,
which is understandable if we take into account that the number
of received papers mostly belongs to that category. In addition, a
total of 145 articles were published last year as Online first in
electronic form with an assigned DOl number and they will be
published in print form in future issues of the journal. As in pre-
vious years, the authors of published articles in 2020 were in
more than 80% of cases domestic authors. Considering that the
number of papers submitted by authors from abroad was signifi-
cantly increased in the past year, it is to be expected that the
number of published papers by these authors will increase in the
next period, which will further affect the international recogni-
tion of the VSP.

Correspondence to: Silva Dobri¢, University of Defence, Faculty of Medicine of the Military Medical Academy, Center for Medical
Scientific Information, Crnotravska 17, 11 000 Belgrade, Serbia. E-mail: silva.dobric@gmail.com
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Table 2

Categories and the number of articles published in the

Vojnosanitetski Pregled in 2020

As it is known, the quality of a scientific journal large-
ly depends on its reviewers. For years, the VSP has had the
honor of cooperating with a large number of experts from

Category Articles various fields of medicine, pharmacy and dentistry. The
_ n (%) names of those who were engaged in peer review of sub-
g?ilé?rr]?llArticles 1238((163732) mitted manuscripts in 2020 are given in Table 3. On this
Case Reports 40 (20.;35) occasion, | would like to thank them most warmly for their
General Review 2 (1.05) time and effort to improve the papers submitted for publi-
Current Topics 3(1.57) cation in our journal with their comments and suggestions.
Short Communication 7(3.69) I would also like to thank our authors who showed interest
Meta-analysis 1(05) in publishing their papers in the VSP, as well as all mem-
Eéitt::)t/ootfh':léfjli(t::)?e é 833; bers of the Editorial Board and Editorial Office of the VSP,
Book Review 2(15) who with their great commitment contribute to our journal
Special Article 1(0.5) being among the most prestigious medical journals indexed
Total 191 (100) in the Web of Science.
Table 3
Reviewers of the Vojnosanitetski pregled in 2020
Ac¢ Nikoli¢ ErZebet Duka Milos Jovanovi¢ Vesna Mati¢ Ivana

Aleksi¢ Zoran
Alempijevi¢ Dorde
Amidzi¢ Jelena
Antonijevi¢ Biljana
Antonijevi¢ Nebojsa
Arsenijevi¢ Nebojsa

Baleti¢ Nenad
Balint Bela
Bascarevi¢ Vladimir
Bascarevi¢ Zoran
Begovi¢ Vesna
Bezmarevi¢ Mihajlo
Bogdanovi¢ Jovo
Bokonji¢ Dubravko
Bonkovsky L. Herbert
Borovc¢anin Milica
Bouhani Malek
Bozi¢ Milena
Brdareski Zorica
Brki¢ Zlata

Bulaji¢ Nina

Carevi¢ Momir

Coli¢ Miodrag
Cutovi¢ Tatjana

Cuk Vladimir

Dakovi¢ Dragana
Damnjanovi¢ Tatjana
Davidovi¢ Lazar

Dedi¢ Gordana

Dinci¢ Dragan

Dobri¢ Silva
Dominovi¢-Kovacevi¢
Aleksandra

Dragojevi¢ Simi¢ Viktorija
Dragovi¢ Tamara

Peni¢ Nemanja
DPordevi¢ Boban
Pordevi¢ Dragan
Pordevi¢ Vladan
DPuri¢ Dragan
DPuri¢ Dragana
DPuri¢ Mirna
Purovi¢ Branka

Dzopali¢ Tanja

Elez Marija

Filipovi¢ Branislav

Glisi¢ Branislav
Glumac Sofija
Golocorbin Kon Svetlana

Hrvacevi¢ Rajko

Ili¢ Dragan

Ili¢ Tihomir
Ivanovi¢ Mirjana
Iveti¢ Drazen

Jakovljevi¢ Vladimir
Jani¢ijevi¢ Petrovié
Mirjana

Janji¢ Zlata
Jankovi¢ Borisav
Jankovi¢ Janko
Jankovi¢ Slobodan
Jevdic¢ Jasna

Joki¢ Spasi¢ Vesna
Jovanovi¢ Dragana
Jovanovi¢ Milan

Jovi¢ Jasna

Jovi¢ Nebojsa

Jovi¢ Stosi¢ Jasmina
Jovi¢ Zoran

Kacar Aleksandra
Kandolf Sekulovi¢ Lidija
Knezevi¢ Usaj Slavica
Konstantinovi¢ Ljubica
Konstantinovi¢ Vitomir
Koracevi¢ Goran
Kosti¢ Dejan

Kosti¢ Smiljana
Kozarski Jefta
Kozomara RuZica
Krajnovi¢ Dusanka
Kuki¢-Markovi¢ Jelena
Kuzmanovi¢ Marija

Lajnert Vlatka
Laki¢ Aneta
LaloSevi¢ Dusan
Lazi¢ Srdan
Lazovi¢ Biljana
Lepi¢ Toplica
Luci¢ Milo§

Ljubi¢ Aleksandar

Majki¢ Singh Nada
Manojlovi¢ Nebojsa
Marceti¢ Mirjana
Mari¢ Bojovi¢ Nada
Marinkovi¢ Nadica
Marinkovi¢ Valentina
Marjanovi¢ Ivan
Markovi¢ Dejan
Marti¢ Vesna

Matijevi¢ Stevo

Medi¢ Stojanoska Milica
Micev Marjan
Mijuskovi¢ Mirjana
Mijuskovi¢ Zeljko
Miki¢ Dragan

Mikov Aleksandra
Milanovi¢ Sladan
Milenkovi¢ Branislava
Milenkovi¢ Sasa
Mileusni¢ Dusan

Milev Bosko

Mili¢ Rade
Milisavljevi¢ Milan
Mirkovi¢ Ljiljana
Mitrovi¢ Jovanovi¢ Ana
Mladenovi¢ Zorica
Mladnovi¢ Tihomir

Nedok Aleksandar
Nenadi¢ Dane
Ni¢iforovi¢ Dijana
Nikoli¢ Borislav
Nikoli¢ Branka
Nikoli¢ Ljubisa
Ninkovi¢ Milica

Obradovi¢ Slobodan
Ostoji¢ Gordana

Paunovi¢ Zoran
Pavlovi¢ Milorad
Pekié¢ Sandra

Peri¢ Aleksandar
Peri¢ Aneta
Pljevljakusi¢ Dejan
Polovina Snezana
Pucar Ana
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Table 3 — continued

Rabrenovi¢ Violeta
Raden Slavica
Radenovi¢ Lidija
Radoici¢ Dragan
Radovi¢ Milan
Radunovi¢ Aleksandar
Ranci¢ Nemanja
Rasuli¢ Lukas

Resan Mirko
Ristanovi¢ Elizabeta
Risti¢ Andelka

Risti¢ Dragana

Risti¢ Gorica

Risti¢ Ljubisa

Risti¢ Medi¢ Danijela
Roganovi¢ Branka

Savi¢ Slobodan
Savi¢ Snezana

Sekuli¢ Vuk
Sotirovi¢ Jelena
Spasojevi¢ Ivan
Srzenti¢ Snezana
Stamenkovi¢ Dragoslav
Stamenkovi¢ Jelena
Stankovi¢ Ivan
Stankovi¢ Nebojsa
Starcevic¢ Srdan
Stijak Lazar
Stojanovié¢ Zvezdana

Sobi¢ Saranovié¢ Dragana
Spiri¢ Zeljka

Subarevi¢ Vladan

Supié¢ Gordana
Surbatovi¢ Maja

Susnjar SneZana

Tadi¢ Ivana

Tadi¢ Vanja

Tarabar Dino

Tati¢ Svetislav
Tatomitovi¢ Zeljka
Tepsi¢ Ostoji¢ Vesna
Todorovi¢ Balint Milena
Todorovi¢ Ljubomir
Todorovi¢ Veljko
Tomi¢ Aleksandar
Tomi¢ Dragan
Trifunovi¢ Zamlakar
Danijela

Trifunovi¢ Zoran
Tudek Ivan

Udovic¢i¢ Ivo

Vasiliji¢ Sasa
Vasiljevi¢ Nada

Vavi¢ Neven

Vezmar Kovacevi¢ Sandra
Visnji¢ Milan

Vojvodi¢ Danilo
Vojvodi¢ Nikola

Vuéaj Cirilovi¢ Viktorija
Vuceti¢ Dusan

Vucevi¢ Dragana

Vucini¢ Predrag
Vukomanovi¢ Aleksandra
Vukomanovi¢ Purdevié
Biserka

Vukosavljevi¢ Miroslav
Vulovi¢ Maja

Zeba Snjezana

Zivkovié Slavoljub
Zivoti¢-Vanovi¢ Mirjana
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Prevalence of C-shaped mandibular second molar canals in the
population of central Serbia: a cone-beam computed tomography

study

Ucestalost kanala C-oblika kod drugih mandibularnih molara u populaciji
centralne Srbije: studija sa kompjuterizovanom tomografijom konusnog snopa

Suzana Zivanovié, Milo$ Papié, Mirjana Radovié, Aleksandra Misi¢,
Milos Zivié, Milica Popovi¢

University of Kragujevac, Faculty of Medical Sciences, Department of Dentistry,
Kragujevac, Serbia

Abstract

Background/Aim. C-shaped canals are a complex
morphological variation of the tooth root canal system that,
if present, could greatly affect the outcome of endodontic
therapy. The prevalence of these canal configurations varies
between the populations of different ethnic and
geographical origins. Therefore, the goal of this study was
to analyze the prevalence and morphology of mandibular
second molar C-shaped canals in the population of Central
Serbia. Methods. The study included a total of 199
mandibular second molars receiving a cone-beam computed
tomography (CBCT) examination and determining the
presence of C-shaped canal systems, their configuration,
minimal wall thickness and its relative position on axial
cross-sections at the coronal, middle, and apical level.
Results. The prevalence of C-shaped mandibular second
molars was 5.53%. C1 canal configuration was the most
frequent at the coronal cross-section, while C2
configuration was the most frequent at middle and apical
cross-sections. Minimal wall thickness decreased going
apically, with the mean value of 1.01 mm at the coronal,
0.87 mm at the middle, and 0.67 mm at the apical cross-
sections. Minimal wall thickness was mostly directed
lingually at all cross-sectional levels. Conclusion. C-shaped
canals should be expected in mandibular second molars of
the population of Central Serbia. CBCT was shown to be
the most valuable technique to determine C-shaped canals
and facilitate understanding of the C-shaped canal
morphology; its implementation could improve the success
of endodontic therapy, especially if the complex root canal
configuration is present.

Key words:
endodontics; tooth root; tooth anomalies; molar;
tomography; serbia.

Apstrakt

Uvod/Cilj. Kanali korenova C-oblika su kompleksne
morfoloske varijacije kanalnih sistema zuba, cije prisustvo
moze ozbiljno da uti¢e na ishod endodontske terapije.
Ucestalost ovih konfiguracija varira izmedu populacija
razli¢itog etnickog i1 geografskog porekla. Stoga je cilj ove
studije bio da analizira ucestalost i morfologiju kanala C-
oblika drugih mandibularnih molara u populaciji centralne
Srbije. Metode. Studijom je bilo obuhvaéeno ukupno 199
drugih mandibularnih molara snimljenih
kompjuterizovanom tomografijom konusnog snopa, na
kojima je analizirano prisustvo kanalnog sistema C-oblika,
njegova konfiguracija, najmanja debljina zida i njegova
relativna pozicija na aksijalnim presecima na koronarnom,
srednjem i apikalnom nivou. Rezultati. Ucestalost drugih
mandibularnih molara sa kanalnim sistemom C-oblika bila je
5,53%. Kanalna konfiguracija C1 bila je najceséa na
koronarnom preseku, dok je konfiguracija C2 bila najceséa
na srednjim i apikalnim presecima. Vrednosti najmanje
debljine zida opadale su prema apeksu, sa srednjim
vrednostima od 1,01 mm na koronarnom, 0,87 mm na
stednjem i 0,67 mm na apikalnom preseku. Najmanje
debljine zida najcesce su bile orijentisane lingvalno na svim
presecima. Zaklju¢ak. Treba ocekivati prisustvo kanala C-
oblika na drugim mandibularnim molarima u populaciji
centralne Srbije. Kompjuterizovana tomografija konusnog
snopa pokazala se kao znacajna tehnika za pomo¢ u
razumevanju morfologije kanala C-oblika, a njena
implementacija moze poboljsati uspeh endodontske terapije,
posebno ako je prisutna kompleksna konfiguracija kanala
korena zuba.

Kljucne reci:
endodoncija; zub, korenski kanal; zub, anomalije;
molari; tomografija; srbija.

Correspondence to: Milica Popovi¢, University of Kragujevac, Faculty of Medical Sciences, Department of Dentistry, Svetozara
Matrkoviéa Str. 69, 34000 Kragujevac, Serbia. E-mail: milicapopovic75@gmail.com.
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Introduction

In order to ensure successful endodontic treatment and
avoid procedural errors during chemo-mechanical
preparation and definitive obturation of the tooth root
canal, it is important to know and find out the exact root
canal morphology ' 2. The internal morphology of the tooth
root could be very complex, with differently shaped canals
on cross-sections, including round, oval, or irregular. C-
shaped canals were first described in 1979 as an anatomic
variation of the root canal system in which individual
mesial and distal canals are connected by a slit or a network
of access canals forming the distinctive shape resembling
the letter “C” on the axial cross-section 2. Treatment of
these canal systems may be impeded due to the varying
canal lumen diameter and the dentine wall thickness, thus
making it necessary to properly diagnose the C-shaped
canal at the initiation of the treatment > 8,

The prevalence of the C-shaped canal is the highest in
mandibular second molars, ranging from 2.7% to 44.5%.
However, the literature showed that these types of canals
could be present in maxillary second premolars and molars
or even in the maxillary second incisors 23, It has been
shown that the prevalence of C-shaped canals has a
geographical, ethnic, and racial predilection. Asians have
the highest prevalence of this canal system compared to the
other racial groups. However, there is a difference in
prevalence between the populations of East and West
Asia . Apart from the lower prevalence in Caucasians, the
presence of the C-shaped canal system should not be
overlooked *.

Standard radiographic methods are insufficient to
diagnose the C-shaped canals because of a superimposition
of the structures on a two-dimensional image; thus,
practitioners are encouraged to use cone beam computed
tomography (CBCT) for treatment planning and therapy of
these canals 8 °. Previous studies have shown that CBCT is
a precise, non-invasive diagnostic tool that could be used
for the visualization of complicated root canal morphology,
even though it has not yet been introduced as a routine
method in endodontics 2.

The prevalence and configuration of C-shaped canal
systems in mandibular second molars have never been
examined in the Serbian population. Therefore, the goal of
this retrospective study was to analyze the prevalence and
morphology of the C-shaped canals in mandibular second
molars in the population of Central Serbia. This study is
part of major research of the tooth root morphology,
conducted at the Faculty of Medical Sciences, University of
Kragujevac, Serbia 012,

Methods

The study protocol was approved by the Ethics
Committee of the Faculty of Medical Sciences, University
of Kragujevac, Serbia (No: 01-15942), and it was
conducted in accordance with the Helsinki Declaration and
Guidelines for Good Clinical Practice.

Sample

This study included CBCT scans of 150 patients of both
genders from a pre-existing database. All CBCT images
were made in the Radiology Department at the Faculty of
Medical Sciences, University of Kragujevac, in the period
between October 2014 and October 2018. The scans were
obtained using Orthophos XG 3D device (Sirona Dental
Systems GmbH, Bensheim, Germany), with three-
dimensional settings for recording, VOL1 or VOL1 HD, and
a voxel size of 160 um; the layer thickness was 0.16 mm
with a large Field of view (FOV). The reasons for CBCT
scanning were different (prosthetic, surgical, orthodontic,
and endodontic).

The main image's inclusion criterion was the existence
of at least one mandibular second molar. Other inclusion
criteria were the following: the tooth is fully visible; has
completed root growth; has no radiographically visible
periapical lesion; has no radiographically visible external or
internal root resorption; is not treated endodontically; has no
prosthetic restoration.

C-shaped canal analysis

CBCT images were analyzed using GALAXIS v1.9.4
software (Sirona Dental Systems GmbH, Bensheim,
Germany), on the axial cross-sections. Observations were
conducted on the 23-inch Philips LED monitor, with a
resolution of 1920 x 1080 pixels, in a room with dim
lighting. Brightness and contrast were adjusted using the
software.

All mandibular second molars’ canal systems were
analyzed for the presence of the following criteria for C-
shaped canals defined by Fan et al. **: fused roots; presence
of a longitudinal groove on the lingual or buccal surface of
the root; at least 1 cross-section of the canal showed a C1,
C2, or C3 configuration.

The orientation of the longitudinal groove of a C-
shaped canal system was noted as lingual or buccal.

C-shaped canal configuration was analyzed from canal
orifice to apical foramen at distinct three cross-sectional
levels: C (coronal) — 2 mm from the root canal orifice; M
(middle) — at the middle of the root canal length; A (apical) —
2 mm from the apical foramen (Figure 1).

At these cross-sections, C-shaped canal systems were
classified in 5 configurations, according to Fan et al.
(Figure 2). Differentiation of C2 and C3 configurations was
accomplished by measuring angles and shown in Figure 3 —
C1l: Continuous C-shaped canal; C2: Semicolon shaped
because of a discontinuation in the *“C’* outline; however,
either angle, a or B, should be no less than 60°; C3: 2 or 3
separate canals, and both angles, a and B, were less than 60°;
C4: Single round or oval canal; C5: No canal lumen.

Measurement of the minimum thickness (t) between the
inner wall of the canal to the outer root surface in the C-
shaped canal system was performed at the same three cross-
sections by drawing lines at six distinct points: from the most
distal canal outline (Dt), from central canal outline (Ct), from

Zivanovié S, et al. Vojnosanit Pregl 2021; 78(1): 9-15.
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Fig. 1 — Cone-beam computed tomography (CBCT)
axial cross-sections of the left mandibular second
molar showing different types of C-shaped canal

system (A, B, C) with corresponding levels of

analysis on sagittal cross-sections (a, b, c).

Cl1 = Cc2 _
C3 Cc4
7 _./
N (e ( ® )
Cs ~
. /

Fig. 2 — Classification of C-shaped canal system configurations.

[ 58
"

Fig. 3 — Schematic representation of measurement of the angles o and f to
differentiate the C2 and C3 canal configurations: (A and B) — Ends of one canal
cross-section; (C and D) — Ends of the other canal cross-section.

M — middle point of line AD; a — angle between line AM and line BM;
B — angle between line CM and line DM 2,

(A) C2 canal configuration, angle f§ > 60°; (B) C3 canal configuration, a < 60°, f < 60°.

Zivanovi¢ S, et al. Vojnosanit Pregl 2021; 78(1): 9—15.
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the most mesial canal outline (Mt), from the middle between
the most distal and central canal outline points (DCt), and
from the middle between the most mesial and central canal
outline points (MCt). The minimal thickness was noted, as
well as its position according to the six directions of the
tooth where it was measured (Figure 4).

Fig. 4 — Representation of the measurement of the
minimal thickness by drawing lines from the five points
on the inner canal outline (Dt, DCt, Ct, MCt, Mt) to the

closest outline of the root surface (red lines). At every
cross-section, axial tooth view was divided into the
following sixths: LD - linguo-distal, LC - linguo-central,
LM - linguo-mesial, BD — bucco-distal, BC — bucco-
central, and BD - bucco-distal. Depending on the sixth
where most of the line was located, a minimal thickness
value was added to one of the six directions.

In order to analyze the frequencies of different
configurations of C-shaped canal systems and the values of
minimal thickness and its position, all the collected data
were entered into the commercial software for statistical
analysis SPSS v20.0 (SPSS Inc., Chicago, IL, USA).

Results

The study sample included CBCT scans from 150
patients, 73 (49%) female, and 77 (51%) male, with a total
of 233 mandibular second molars. The average age of the
patients was 39 years old (the minimum age being 15, and
the maximum 72 years old). Out of the total number of
teeth, 199 had reached inclusion criteria, of which 11 teeth
(5.53%) had presented C-shaped canal systems. Only one
tooth had a buccally oriented longitudinal groove, while the
rest had a lingually oriented groove.

Table 1 shows the prevalence of C-shaped canal
configurations in mandibular second molars. Most teeth
presented a C1 configuration of the C-shaped canal system
at the coronal cross-section and C2 configuration at the
middle and apical cross-sections.

Table 1

Number of teeth with different configurations
of C-shaped canals at the coronal, middle,
and apical cross-sections

Number of teeth (%)

Type coronal middle apical
c1 8 (72.7) -(0) 3(27.3)
c2 1(9.1) 6 (54.5) 5 (45.4)
c3 2 (18.2) 4 (36.4) 2 (18.2)
C4 -(0) -(0) -(0)
C5 - (0) 1(9.1) 1(9.1%)
Total 11 (100)

Minimal t values ranged from 0.89 mm to 1.05 mm
(mean — 1.01 mm) at the coronal, from 0.54 mm to 1.05
mm (mean — 0.87 mm) at the middle, and from 0.51 mm to
0.83 mm (mean — 0.67 mm) at the apical cross-section
(Figure 4). The minimal t value was differently oriented at
the coronal, middle, and apical levels, but all teeth mostly
presented one of the lingual directions at the coronal and
middle cross-sections, while in the apical regions, minimal
t value was presented equally in lingual and buccal
directions (Table 2).

Table 2

Number of teeth with different directions of the minimal
thickness (t) values at the coronal, middle, and apical
cross-sections

Direction Number (%) of teeth
coronal middle apical
LM 3(27.3) 5 (50) 2 (20)
LC 2(18.2) -(0) 3(30)
LD 3(27.3) 2 (20) - (0)
Total lingual 8 (72.7) 7 (70) 5 (70)
BM 2(18.2) 2 (20) -(0)
BC 1(9.1) -(0) 4 (40)
BD -(0) 1 (10) 1 (10)
Total buccal 3(27.3) 3(30) 5 (30)
Total 11 (100) 10* (100) 10* (100)

*One case had presented C5 configuration at the middle
and apical cross-section. Thus, the t value and its direction
could not be analyzed.

LD - linguo-distal, LC - linguo-central, LM - linguo-mesial,
BD - bucco-distal, BC - bucco-central, and BD - bucco-
distal.

Diagrammatic representation of the maximum, mean,
and minimum values of the minimal wall thickness for C-
shaped canals are presented in Figure 5.

Two cases with complex C-shaped canal systems at
coronal, middle and apical cross-section are shown in
Figure 6.

Zivanovié S, et al. Vojnosanit Pregl 2021; 78(1): 9-15.
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Fig. 5 — Diagrammatic representation of maximum, mean, and minimum values
of the minimal wall thickness (t) for C-shaped canals at the coronal, middle, and
apical cross-section.

.- C

Fig. 6 — Two cases with complex C-shaped canal systems at the coronal, middle, and apical cross-
sections. The first case presented C3 configuration at the coronal (A), C2 at the middle (B), and C1
at the apical cross-section (C). The second case is showing a more complex configuration starting
with C1 at the coronal (D), dividing to C3 with three canals at the middle (E), and finishing with C1
configuration at the apical cross-section (F).

Discussion

Mandibular second molar has two roots and three
canals in most cases, although many variations in the number
of roots and the internal canal morphology have been
reported . Since  anatomical and  morphological
characteristics of the root canals greatly affect the outcome
of the endodontic therapy, practitioners should be familiar
with the possible anatomical complexities and variations in
the canal system *°. Different techniques were used in the
preoperative analysis of canal morphology, with varying
outcomes. The ideal technique should be non-invasive, non-
destructive, feasible, and precise in the in vivo conditions °.

Zivanovié S, et al. Vojnosanit Pregl 2021; 78(1): 9—15.

Digital dental radiography is an important diagnostic method
in endodontics, but it is not sufficient in assessing the teeth
with complicated morphology 2. The European Society of
Endodontology has proposed that CBCT should be
considered if complicated root canal morphology was
suspected °.

In order to consider a possible presence of a C-shaped
canal system, a longitudinal groove should exist on the root
surface, buccally or lingually. The most widely accepted
theory for the formation of C-shaped canals is the failure of
Hertwig’s epithelial root sheath to fuse either at the buccal or
at the lingual root surface, thus forming the groove on the
side contrary to the fuse failure »16, The orientation of this
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groove determines the direction of instruments during
chemo-mechanical root canal preparation in order to avoid
the possibility of canal perforation and other procedural
errors &7, Most teeth have a lingually oriented longitudinal
groove, as shown in a study in China, where no buccally
oriented groove was found’. Nevertheless, a buccally
oriented groove could be present in a smaller percentage, as
shown in two cases in a study in the Turkish population 2 and
one case in our study. A higher occurrence was found in the
Portuguese population in 22% of the examined teeth 8
These variations could be attributed to the population’s race
and ethnicity, or the study sample size and methodology of
root canal analysis 719,

The prevalence of C-shaped mandibular second molars’
canals is quite diverse between the populations from
different geographical origins. Regardless of the canal
morphology analysis method, the highest prevalence of C-
shaped canals was reported in East Asia, up to 44.5% in
China and Korea " 2°, Going west, the prevalence reduces, as
shown in Sri Lanka and India, 6% and 7.5%2%-22, A
relatively high prevalence of C-shaped canals was also
reported in the Middle East region, ranging from 7.2% to
10.6% in Iran, Israel, and Saudi Arabia®* %2 In Brazil, the
prevalence of C-shaped canals was shown to range from
3.5% to 15% depending on the used methods °. The presence
of C-shaped canals was also reported in the European
population, with differences between countries; for example,
in Portugal, the prevalence of C-shaped canals was found to
be 8.5%, similarly to Turkey, where the prevalence was
8.9% %181° A lower prevalence of C-shaped canals, similar
to our results, was found in a Greek study, 4.6% 2*. These
results, as well as ours, coincide within the range (2.7%-
8.1%) shown in studies in the Caucasian race *22-%, which
suggests that these differences could be racial or ethnic.

Because of their complexity, C-shaped canal systems
could complicate the endodontic treatment, which may be
even more complicated when they present configurations
with a variable number of canals at different axial cross-
sections &7, such as a C-shaped canal presented in Figure 6;
for example, that canal presented the C1 configuration at the
coronal cross-section, then the C3 in the medial cross-section
with three separate canals, merging again to the C1
configuration at the apical cross-section 22" (Figure 6, E, F,
G). Frequencies of different configurations on cross-

sectional levels have also been shown to differ by
population. Our results showed that at the coronal and apical
cross-sections, most canals have the C1 configuration, which
was similar to the Israeli population ¢, but contrary to our
results, they found the highest prevalence of the C3
configuration at the middle cross-section. The highest
frequency of the C2 configuration at all cross-sectional levels
was found in the studies of Yang et al. 28, Jayasinghe and
Li %, and Seo and Park %, while a study in Portugal showed
that the most common was the C3 canal configuration 8,
Fernandes et al. * claimed that these differences could be
racially or ethnically determined, but they could also be
caused by differences in study sample sizes or used
methodology.

Seo et al. # stated that the thickness of the canal wall
and the related position of the thinnest wall should be
thoroughly analyzed in order to avoid procedural errors
during canal instrumentation. Therefore, we have examined
the minimal thickness of the inner wall at the coronal,
middle, and apical cross-sections. Our results indicate that
the minimal wall thickness decreases going apically,
similarly to the results of Seo et al.* In addition, we
analyzed the direction of the thinnest wall on axial cross-
sections. Even though most canals showed lingual directions,
we found a high frequency of the thinnest wall in buccal
directions at all cross-sectional levels, contrary to the
previous findings *. These results could help practitioners in
endodontic treatment of C-shaped canals, where they could
reduce the incidence of root wall perforations during a
chemo-mechanical preparation by directing instrumentation
opposite to the less thin wall 2617,

Conclusion

Our results showed that C-shaped canals should be
expected in mandibular second molars of the population of
Central Serbia with a prevalence of 5.53%. Configuration of
C-shaped canals varied in morphology and the number of
canals on different axial cross-sections. Knowing and
recognizing the root canal morphology facilitates
preoperative and operative canal identification, prevents the
unnecessary removal of a healthy tooth structure, reduces the
incidence of procedural errors, and thus increases the overall
success of endodontic therapy.
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Abstract

Background/Aim. Treatment options for cervical spondy-
lotic myelopathy (CSM) are the topic for discussion due to
the lack of controlled randomized prospective studies. Also,
the natural history of CSM is unpredictable and the efficacy
of surgical decompression is still controversial. The aim of
this prospective study was to describe the results of surgical
treatment of patients with CSM in a single institution.
Methods. Fifty-nine patients with symptomatic CSM were
enrolled in this single-center prospective study. At the end
of the follow-up period of 12 months, 50 patients were ana-
lyzed. All patients were operated on; surgical decompression
was performed by anterior or postetior surgical approach.
Outcome evaluations wetre obtained preoperatively and 12
months postoperatively by using the following outcome
measures: the modified Japanese Orthopedic Association
(mJOA) scale, the Nurick score and the Neck Disability In-
dex (NDI). The functional recovery ratio was calculated
postoperatively by using Hirabayashi’s formula. Results.
According to our results, significant improvements were de-
tected in all outcome variables (mJOA score, Nurick score
and NDI). Also, a statistically significant improvement was
observed in all three categories of patients according to the
preoperative mJOA score (mild, moderate, severe). Twenty-
three patients (46%) had a satisfactory functional recovery,
while twenty-seven (54%) had an unsatisfactory functional
recovery rate. Conclusion. Surgical treatment of CSM is a
very effective treating method and it resulted in a significant
improvement in all outcome measutes for a 1-year follow-
up period. New studies could be recommended to evaluate
the course of the disease, define the optimal surgical strate-
gy, and better determine surgical outcome predictors.

Key words:
spinal cord diseases; neck; surgical procedures,
surgery; decompression, surgical; recovery of function.

Apstrakt

Uvod/Cilj. Izbor tretmana u lecenju cervikalne spondiloti¢ne
mijelopatije (CSM) predstavlja temu za diskusiju zbog ne-
dostatka kontrolisanih randomizovanih prospektivnih studija.
Prirodan tok CSM nije moguce predvideti, a sa druge strane
efikasnost hirurske dekompresije je i dalje diskutabilna. Cilj
ove prospektivne studije bio je prikazivanje rezultata hi-
rurskog lecenja bolesnika sa CSM u jednoj hirurskoj ustanovi.
Metode. U studiju je ukljuéeno 59 bolesnika sa simpto-
matskom CSM u jednom centru, na kraju perioda pracenja od
12 meseci, analizirano je 50 bolesnika. Svi bolesnici u studiji
su opetrisani, a dekompresija je uradena prednjim ili zadnjim
hirurskim pristupom. Ishod je prac¢en preoperativno i postop-
erativno nakon 12 meseci pomocu skala za merenje ishoda:
modifikovana skala Japanskog Udruzenja Ortopeda (mJOA),
Nurick-ov skor i Neck Disability Index (NDI — indeks
ogranicenja sposobnosti zbog bola u vratu). Funkcionalni
oporavak racunat je nakon operacije, koris¢enjem Hira-
bayashijeve formule. Rezultati. Prema nasim rezultatima,
znacajno poboljsanje je registrovano prema svim skalama za
merenje ishoda (mJOA, Nurick-ov skor, NDI). Pored toga,
zabelezeno je statisticki znacajno poboljsanje u sve tri grupe
bolesnika u odnosu na preoperativni mJOA (blaga, umerena i
teska mijelopatija). Funkcionalni oporavak bio je zadovoljava-
juci kod 23 bolesnika (46%), dok je 27 bolesnika (54%) imalo
nezadovoljavajuéi oporavak. Zaklju¢ak. Hirursko lecenje
CSM veoma je efikasna metoda lecenja, ono dovodi do
znacajnog poboljsanja prema svim skalama za merenje ishoda
u periodu pracenja od jedne godine. Takode, mogu se pred-
loziti nova istarzivanja radi boljeg pracenja toka bolesti,
definisanja optimalne hirurske strategije i boljeg definisanja
faktora koji uticu na ishod operativnog lecenja CSM.

Kljucne redi:
ki¢mena moZdina, bolesti; vrat; hirurgija, operativne
procedure; dekompresija, hirur§ka; funkcija, povratak.
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Introduction

Cervical spondylotic myelopatny (CSM) is a
progressive disease in its nature; it is also a degenerative
disease and a common cause of neurologic impairment in the
elderly 3. Spondylosis or the degenerative disease of the
cervical spine is the most common cause of the cervical
myelopathy. The disease is age-related due to the direct
mechanical compression of the spinal cord and the onset of
symptoms commonly occurs in a slow stepwise pattern with
fine motor dysfunction, decreased hand dexterity and gait
and balance worsening ' 2. Degenerative changes in the
cervical spine can be identified in the majority of individuals
beyond the fifth life decade, but most of them are
asymptomatic. Symptoms in the population with cervical
degeneration are estimated and may be present in as much as
5% of the general population and exist along with a wide
spectrum of symptoms, from axial neck pain to
radiculopathy and spondylotic myelopathy . The natural
history of CSM is mixed, but generally progressive and
approximately 20% to 60% of patients with symptomatic
CSM will deteriorate over time without surgical intervention
in a stepwise fashion ®. According to the results from a recent
study, surgery improves neurological outcomes, functional
status and the quality of life in patients with CSM 8. The
effects of surgery on the full spectrum of CSM cases is still
in question, and accurate prediction of the results from
surgical interventions continues to be a challenge for
surgeons.

The aim of this prospective study was to describe the
results of the surgical treatment of patients with CSM in a
single institution.

Methods

This prospective study was conducted in the
Department of Neurosurgery at the Military Medical
Academy in Belgrade, with the approval of the Hospital
Ethics Committee. Fifty-nine symptomatic patients with
symptomatic CSM were enrolled in this single-center study.
Our study included the patients who were 18 years old or
above, had a clinical diagnosis of CSM, radiographically
detected cervical cord compression, with or without
hyperintensity on T2W sequences on magnetic resonance
images (MRI) and had no prior cervical spine surgery. All
patients in our study were operated on by anterior or
posterior surgical approach at the discretion of the attending
surgeon and under the approval of the Collegium of
Neurosurgeons at the Department. Nine patients were
excluded from the study (one patient died from another
disease in the follow-up period, two had a second operation
in the adjacent cervical segment, and 6 were lost in the
follow-up); 50 patients were analyzed in total (follow-up
ratio: 85%). Patients with asymptomatic CSM, active
infections, neoplastic diseases, rheumatoid arthritis, trauma,
psychiatric diseases, previous surgeries in the cervical spine
and patients with concomitant lumbar spinal stenosis were
excluded.

Iveti¢ D, et al. Vojnosanit Pregl 2021; 78(1): 16-20.

Outcome assessments

Outcome evaluations included three outcome measures:
the modified Japanese Orthopedic Association (mJOA)
scale, the Nurick score and the Neck Disability Index (NDI).
The values of measurements were obtained preoperatively
and 12 months postoperatively, and functional recovery ratio
was evaluated by using Hirabayashi's formula ™-%°. According
to the preoperative mJOA scores, the patients were classified
as having mild (mJOA > 15), moderate (mMJOA 12-14) and
severe myelopathy (mJOA < 12).

Statistical analysis

The collected data were presented by descriptive
statistics, using the means and standard deviations for
continuous variables and percentages for categorical
variables. The t-test for paired data or the Wilcoxon test was
used for continuous variables for comparing preoperative
and postoperative measurements. The one-way ANOVA
with repeated measures test was used to evaluate the changes
in the outcome measurements recorded between the pre and
postoperative measurements and sorted into three categories
according to the preoperative mJOA score (mild, moderate,
severe).

All statistical analyses were performed using software
RStudio (0.098.976) and SPSS 17.0 (Chicago, IL).

Results

There were 59 subjects in the study, one patient died
during the follow-up period of unrelated causes, two patients
were excluded due to the second operation in the adjacent
cervical segment, and six were lost during the follow-up
period. After that, 50 subjects were analyzed. There were 37
men and 13 women and the average age was 59.06 (SD
10.98). Twenty-eight patients were operated on by an
anterior approach and twenty-two underwent a posterior
approach. The patients in the anterior surgical group were
operated on by anterior cervical discectomy and fusion
(ACDF) or ACDF and anterior cervical plate (ACP) fixation,
and those in the posterior surgical group underwent
laminectomy or laminectomy with lateral mass screw
fixation. Table 1 summarizes demographic, clinical and
outcome characteristics of the subjects in the study. In this
study, there were 10 patients with one stenotic level, 18 with
two, 16 with three, and 6 patients with four stenotic levels.
The most involved segment was C5/C6 (35.6%), the second
was C4/C5 (32.2%), on the third place was C6/C7 (19.5%),
and at the end was C3/C4 (12.7%). Among the subjects in
our group, 34 had high signal intensity on T2-weighted
magnetic resonance images, while 16 subjects had normal T2
signal intensity. According to the mJOA scores of subjects in
the study, 9 patients had mild myelopathy, 19 moderate and
22 had severe myelopathy preoperatively, whereas
postoperatively, 26 patients had mild myelopathy, 14
moderate and 10 had severe cervical spondylotic
myelopathy. Table 2 presents statistics for outcome
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Table 1 measures: Nurick score, mJOA and NDI preoperatively and
Descriptive subjects’ characteristics postoperatively, and also the analysis of changes in outcome
Parameters Values parameters between baseline and 12-month follow-up period
Sex, n (%) for all patients. The extent of improvement in all out_come
male 37 (74) assessment measures shows that all outcome variables
improved significantly from their baseline values after the
female 13 (26) operation (p < 0.001). Table 3 shows the analysis of changes
Age (years), mean +SD 59.06 +10.98 in the outcome parameter mJOA pre and postoperatively.
Number of stenotic levels, n (%) . . . .
The patients were divided according to the preoperative mJOA
1 10 (20) score into three groups, mild (mJOA > 15), moderate (MJOA
2 18 (36) 12-14) and severe myelopathy (mJOA < 12). The extent of
3 16 (32) improvement was statistically significant in all three categories
4 6 (12) of patients according to the mJOA score (p < 0.001). The
Anatomical level of stenosis, n (%) extent of functional recovery (recovery ratio, RR) was
C3-C4 15 (12.7) calculated by using the formula of Hirabayashi et al. °
C4-C5 38 (32.2) [postoperative quA score - preoperative mJOA score/fu_ll
C5-C6 42 (35.6) score — preoperative mJOA score) x 100]. A rec_overy rate in
the mJOA that was less than 50% was considered as an
CG'C_7 23 (19.5) unsatisfactory outcome. The mean RR was 47.99% (SD
T2W signal, n (%) 35.05). In our study, 23 patients (46%) had a satisfactory
hyper 34 (68) functional recovery, while 27 (54%) of all patients had an
normal 16 (32) unsatisfactory functional recovery by Hirabayashi's method,
Nurick score, mean + SD after operative treatment. No matter how it looks,
preoperative 2.70+1.18 Hirabayashi's formula and the recovery rate according to it, are
postoperative 1.78 + 1.39 very demanding, and this recovery ratio could be accepted as a
MJOA score, mean + SD very important fact for patients with CSM.
preoperative 1190+ 2 .48
. Table 3
postoperative 14 46 + 2 .89
mJOA score (preoperative), n (%) Improvement in the mJOA score according to the
mild 9 (18) category of myelopathy
moderate 19 (38) Category of Preoperative Postoperative
severe _ 22 (44) myelopathy mJOA score mJOA score p
mJOA score (postoperative), n (%) (mean + SD) (mean + SD)
mild 26 (52) Severe 9.59 +1.62 12.41+284 <0.001
moderate 14 (28) Mpderate 12.95+0.85 1547+£195 <0.001
severe 10 (20) Mild 15+0.01 17.22+0.97 <0.001
Functional recovery rate, n (%) For abbreviations see under Table 1.
satisfactory 23 (46)
unsatisfactory 27 (54) Discussion
NDI score, mean + SD
preoperative 2588840 Cervical spondylotic myelopathy is the most common
postoperative 15.54 +10.75 cause of spinal cord dysfunction in those over 50 years of
Surgical approach, n (%) age worldwide. Despite that, there remains a lack of a
anterior 28 (56) guiding strategy for the surgical management of patients with
posterior 22 (44) CSM '3, CSM s caused by spinal cord ischemia, axonal

mJOA - modified Japanese Orthopedic Association;
NDI - Neck Disability Index; n (%) — number (percentage)
of the patients; SD — standard deviation.

Table 2

stretch-associated injuries, and the combination of static
factors and dynamic repeated compression of the spinal cord
that lead to CSM in some patients . The management of

Outcome variables (pre- and postoperative values)

Score Preoperative  Postoperative  Difference b
(mean £ SD) (mean +SD) (mean £ SD)

Nurick 2.70+1.18 1.78 £1.39 0.92+0.88 <0.001

mJOA 1184+244 1444+295 256+196 <0.001

NDI 25.88+£8.40 1554+10.75 10.34+8.96 <0.001

For abbreviations see under Table 1.
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CSM is controversial. The fact that the surgical treatment
of CSM is better than no treatment seems to be well
established. However, even this assumption continues to
be questioned. The results of some studies indicate that
the outcome of surgically treated CSM has not improved
in comparison to the natural history or nonoperative
therapy and notes that there are no clear guidelines for
selecting patients who will benefit from the surgery, while
other studies favored surgical management® 12 13
Reasons for that are: the presence of confounding
variables, variable course of the disease, and the absence
of randomized, controlled studies to allow evidence-based
treatment choice ® 3. Decompressive surgery for CSM
has been the treatment of choice for most patients with
neurological deficits. CSM is usually treated with either
anterior or posterior decompression with or without
fusion, and each has its advantages and disadvantages.
The choice between the two is often determined by
multiple and obscure rules * 5. However, the choice of
strategy for the treatment of CSM is unclear and even
today confusion about those topics remains. Numerous
publications favor the nonoperative treatment in patients
with a stable disease. Kadanka et al. '® performed a
prospective randomized study comparing conservative
and operative treatment of patients with mild and
moderate CSM (mJOA >12) with no or very slow
progression and long duration of symptoms. They
analyzed clinical outcomes by modified JOA scores,
recovery rates, results from a timed 10 m walk test, daily
activity scores recorded by video, and subjective
assessment of patients. The results of this study suggest
that there was no significant difference in clinical
outcome measures between groups in the 2-year follow-
up period, which means that the surgery did not show
better results than the conservative treatment during the
follow-up period. Also, Kadanka et al. 1" 18 continued to

follow their prospective, randomized study group in a 3
and 10-year follow-up period, and again they concluded
there was no significant difference in clinical outcomes in
that follow-up period. On the contrary, there were other
studies that favor surgical treatment in patients with CSM,
and it could not be concluded that surgery for CSM is not
useful & 11 19 20 Therefore, Fehlings et al. 8 , in their
prospective study of 278 patients, found a statistically
significant improvement in mJOA after surgery,
regardless of the surgical approach. In our prospective
study, we also observed the significant improvement in all
outcome measurements (MJOA scor, Nurick score and
NDI). We found a 2.56 +1.96 mean improvement in
mJOA score after surgery; in the Nurick score, it was
0.92 + 0.88, and there was also a significant improvement
in the NDI (10.34 £8.96). We analyzed the results of
surgical treatment of CSM according to the preoperative
mJOA (mild, moderate and severe), and we found a
significant improvement in all three groups after the
surgical treatment.

Conclusion

CSM is a very complex, multifactorial and
heterogeneous disease with unpredictable natural history
and the most common cause of spinal cord impairment in
the elderly. Surgical treatment of CSM resulted in
significant improvements in all outcome measures for a 1-
year follow-up period, also, surgery prevents further
disease progression. The anterior and posterior surgical
approaches could be effective in treating CSM and
preventing the devastating consequences of this disease.
However, new studies are recommended for evaluating
the course of the disease to define the optimal surgical
strategy and better determine the surgical outcome
predictors.
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Abstract

Background/Aim. Despite substantial improvements in
the outcomes of ischemic heart disease (IHD) in women,
it continues to be the leading cause of morbidity and moz-
tality. This paper aimed to study the gender-based differ-
ences among the Middle-Eastern population presented
with THD. Methods. This was a prospectively designed
study where IHD patients who had an indicated coronary
angiography (CA) performed at the tertiary cardiac center
between 1st September 2014 to 1st September 2015 were
analyzed. IHD patients were classified into two groups:
stable IHD (SIHD) and acute coronary syndrome (ACS).
Results. A total of 400 IHD patients had completed cor-
onary angiographic data. About 70% of the patients were
diagnosed with ACS and 30% with SIHD. Females were
older (64 £ 12 years »s 59 * 13 years, p < 0.004) and had
higher body mass index (34 £ 7 kg/m2 »s 29 £ 5 kg/m?2, p
< 0.001) compared to males. Females were more diag-
nosed with hypertension (87% vs 62%, p < 0.001) and dia-
betes mellitus (76% »s 58%, p < 0.001) compared to males.
Among patients with ACS, males tended to have more ST-
elevation myocardial infarction (STEMI) (37% vs 12%, p <
0.001) whereas females presented more with non-STEMI
(45% vs 17%, p < 0.001. Conclusion. Middle-Eastern fe-
males tended to have more adverse risk factors, presented
more with non-STEMI, and had fewer rates of in-hospital
complications.

Key words:

cardiac catheterization; coronary angiography;
percutaneous coronary intervention; acute coronary
syndrome; middle east; gender.

Apstrakt

Uvod/Cilj. Uprkos znatnom pobolj$anju ishoda lijecenja
ishemijske bolesti srca (IBS) kod Zena, ona i dalje
predstavlja vodedi uzrok mortaliteta i morbiditeta. Cilj je
bio ispitati razlike vezane za ishemijsku bolest srca
zasnovane na razlikama kod polova u populaciji Bliskog
istoka. Metode. Prospektivhom studijom analizirani su
bolesnici sa IBS kojima je uradena elektivna koronarna
angiografija u kardioloSkom centru tercijernog nivoa u
periodu od 1.9. 2014. do 1.9.2015. godine. Bolesnici sa IBS
su bili podeljeni na dve grupe: grupu sa stabilnom
ishemijskom boles¢u srca (SIBS) i grupu sa akutnim
koronarnim sindromom (AKS). Rezultati. Ukupan broj
bolesnika kod kojih je uradena koronarna angiografija je
400. Oko 70% bolesnika je bilo dijagnostifikovano kao
AKS, a 30% kao SIBS. Zene su bile starije (64 + 12 godina
vs 59 + 13 godina, p < 0,004) i imale su veéi indeks telesne
mase (34 £ 7 kg/m2 »s 29 £ 5 kg/m?2, p < 0,001) u
poredenju sa muskarcima. Zene su cesée imale povisen
krvni pritisak (87% »s 62%, p < 0,001) i Secernu bolest
(76% wvs 58%, p < 0,001). Medu bolesnicima sa AKS,
muskarci su ¢esce imali infarkt miokarda sa elevacijom ST
segmenta (STEMI) (37% »s 12%, p < 0.001), dok su se
zene cedce prezentovale sa non-STEMI (45% vs 17%, p <
0,001). Zakljuéak. Zene sa Bliskog istoka su ¢esée imale
faktore rizika, prezentovale se ¢esce sa non-STEMI i imale
su manju stopu intrahospitalnih komplikacija.

Kljucne reci:

kateterizacija srca; angiografija koronarnih arterija;
perkutana koronarna intervencija; akutni koronarni
sindrom; bliski istok; pol.
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Introduction

Ischemic heart disease (IHD) is the most common
cause of morbidity and mortality worldwide 1. Chest pain
is a common presentation of the acute coronary syndrome
(ACS). However, women tend to have more atypical
symptoms 2 3. Studies have shown that men presented
more with ST-elevation myocardial infarction (STEMI),
whereas women presented more with non-STEMI
(NSTEMI) 4. Symptomatic women undergoing coronary
angiography (CA) tend to have less extensive and severe
coronary artery disease (CAD), but more adverse
prognosis compared to men 4.

The gender differences in mortality after reperfusion
are predominantly explained by baseline differences,
including advanced age and greater comorbidity in
women. Procedural success in percutaneous coronary
intervention (PCI) is similar in men and women, although
women tend to experience more bleeding complications °.
Women also face higher mortality from IHD due to their
relatively higher prevalence of “female-pattern” IHD .
Application of guidelines therapy is improving outcomes
in women. However, mechanisms and interventions
directed at gender differences in IHD are still a matter for
debate 7.

In this prospectively designed study, the CA data
registry was used to study the gender-based differences
among the Middle-Eastern population presented with IHD
in the tertiary interventional cardiac center.

Methods

The study was designed as a prospective
observational cohort study. The study subjects were
enrolled with ACS, referred to the Chest Diseases
Hospital (CDH) from the public sector (Ministry of
Health Hospitals) as well as the private hospitals, for an
indicated cardiac CA with possible PCI if needed.

Study subjects and data collection

Study subjects were prospectively enrolled from 1st
September 2014 to 1st September 2015. According to the
inclusion criteria patients with the age of 18 years and
above with IHD diagnosis were included in the study.

IHD diagnosis including both stable and ACS
variables was based on the American College of
Cardiology clinical data standards. Briefly, stable IHD
(SIHD) patients were those who had unacceptable
ischemic symptoms despite medical therapy and who
were amenable to, and candidates for coronary
revascularization, or whose clinical characteristics and
results of noninvasive testing (exclusive of stress testing)
indicated a high likelihood of severe IHD, and who were
amenable to, and candidates for  coronary
revascularization, as well as those who could not undergo
diagnostic stress testing, or had indeterminate or non-

diagnostic stress tests when there was a high likelihood
that the findings would result in important changes to
therapy 7.

ACS was defined as a clinical presentation consistent
with unstable angina (UA)/NSTEMI or STEMI within 8 days
of admission, associated with any one of the following: ECG
changes, elevated biomarkers of myocardial necrosis (any
one of CPK-MB/troponin-T or troponin-1). STEMI was
diagnosed if ECG showed evidence of ST segment elevation
in > 2 contiguous leads or a new left bundle branch block in
addition to chest pain or elevated cardiac markers. The rest
of the cases were labeled as NSTEMI/UA based on the
presence of elevated biomarkers of myocardial necrosis with
or without chest pain.

The study protocol was approved by the institutional
review board, and all patients provided written informed
consent, which included consent for the CA. Patients
younger than 18 years of age and patients refusing to give
consent were excluded from the study.

Statistical methods

Demographic and baseline characteristics, treatment
patterns, angiographic status, and in-hospital outcomes
were compared between men and women overall and
according to ACS status: UA/NSTEMI and STEMI. Since
patients often had multiple lesions intervened upon during
a single PCI laboratory visit, lesion characteristics were
assigned as follows: for each characteristic, the highest risk
value of any lesion intervened upon during the index PCI
was recorded. Continuous variables were described as
medians (with inter-quartile ranges) and categorical
variables were described as frequencies. Continuous and
ordinal categorical variables were compared using stratum
adjusted Wilcoxon rank sum test, whereas nominal
categorical variables were compared using stratum adjusted
? test where stratification is done by hospital. User-defined
missing values were treated as missing. In examining the
relationship between gender and outcomes, as well as
gender and medical treatments, comparison adjusting for
ACS status alone was initially performed. A p-value of
0.05 was established as the level of statistical significance
for all tests. All analyses were performed using SAS
software (versions 8.2, SAS Institute, Cary, NC).

Results

A total of 400 IHD patients had completed coronary
angiographic data. Their mean age was 61 + 12 years, and
64% were males. About 70% of the patients were
diagnosed with ACS, and 30% were diagnosed with
SIHD. Females were much older (64 + 12 years vs 59 +
13 years, p < 0.004) and had higher body mass index (34
kg/m? + 7 vs 29 + 5 kg/m?, p < 0.001) compared to males.
Females tended to have more adverse risk factors.
Hypertension was diagnosed in 87% females and 62%
males (p < 0.001), and diabetes mellitus was diagnosed in
76% females and 58% males (p < 0.001) (Tables 1 and 2).
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Table 1
Demographics and gender differences among patients with IHD
. All patients ACS SIHB
Patients (n = 400) (group A) (group B) p
(n=279) (n=121)
Sex, n (%)
male 256 (64) 177 (63.4) 79 (65.3) 0.724
female 144 (36) 102 (36.6) 42 (34.7) '
Age (years), mean = SD
total population 60.8 £12.5 60.5+12.5 61.7+£12.0 0.004
male 58.9+12.6 58.8+12.8 59.1+12.1 male vs feﬁale (group A)
female 64.2 £11.7 63.3+12.1 66.4 +10.3
Marital status, n (%)
single 6 (1.5) 2(0.7) 4(3.3)
married 330 (82.5) 230 (82.4) 100 (82.6) 0.268
widowed 53 (13.3) 39 (14) 14 (11.6)
divorced 11 (2.8) 8 (2.9) 3(2.5)
Height (cm), mean £ SD
total population 164.6 £8.9 164.6 + 8.5 164.5+9.6 0.917
male 168.9 £+ 6.8 168.9 £ 6.2 168.8+7.9 0.926
female 157 +6.7 157.2+6.6 156.4+7 0.544
Weight (kg), mean £ SD
total population 83.3+16.7 83.3+16.2 83.4+17.8 0.978
male 83.2+157 82.7+14.9 843x17.4 0.446
female 83.5+183 84.3+18.2 81.5+18.7 0.402
BMI (kg/m?), mean + SD
total population 30.8+6.3 30.9+6.4 30.8+6.2 0.936
male 29.1+5 29+48 295+53 0.000
female 33.9+7.2 346+7.3 33.2+6.9 male vs female (group A)
BMI classification, n (%)
underweight 6 (1.5) 5(1.8) 1(0.8)
normal 63 (15.8) 41 (14.7) 22 (18.2) 0.890
overweight 137 (34.3) 98 (35.1) 39 (32.2)
obese 194 (48.5) 135 (48.4) 59 (48.8)
Waist circumference (cm), mean + SD
total population 104.3 £16.3 1048+155 103.1+18.1 0.355
male 101.8 £14.2 101.7 £ 13 102.1 £ 16.6 0.000
female 108.6 +18.8 1101+17.9  105+205 male vs female (group A)

IHD — ischemic heart disease; ACS — acute coronary syndrome; SIHD - stable IHD; BMI — body mass index; SD — standard deviation.

Table 2
Risk factors and gender differences among patients with IHD
All Total population ACS SIHD
Category patients male female p (group A)  (group B) p
(n=400) (n=256) (n=144) (n=279) (n=121)

Hypertension 284 (71) 159(62.1) 125(86.8) 0.000 196(70.3) 88(72.7) 0.617
Dyslipidemia 209(52.3) 133(52) 76(52.8) 0.874 147(57.2) 62(51.2) 0.791
Diabetes mellitus 257 (64.3) 148(57.8) 109 (75.7) 0.000 184(65.9) 73(60.3) 0.283
Smoking history

non-smoker 208 (52) 75(29.3) 133 (92.4) 150 (53.8) 58 (47.9)

previous smoker (stopped > 1 year ago) 48 (12) 46 (18) 2(1.4) 0.000 28 (10) 20 (16.5)

recent smoker (stopped 1 year, 1 month ago) 8(2) 4 (1.6) 4(2.8) ' 6 (2.2) 2.7 0.738

current smoker 136 (34) 131(51.2) 5(3.5) 95(34.1) 41 (33.9)
Prior Ml 128(32) 86(33.6) 42(29.2) 0.364 82(29.4) 46 (38) 0.090
Prior PCI 82 (20.5) 59 (23) 23 (16) 0.093  49(17.6) 33(27.3) 0.027
Prior CABG 25 (6.3) 18 (7) 7(4.9) 0.391 15 (5.4) 10 (8.3) 0.274
Prior HF 38(9.5) 16 (10.2) 12 (8.3) 0.552 28 (10) 10 (8.3) 0.580
Prior stroke 38 (9.5) 24 (9.4) 14 (9.7) 0.910 32 (11.5) 6 (5) 0.041
Peptic ulcer 25 (6.3) 19 (7.4) 6 (4.2) 0.198 19 (6.8) 6 (5) 0.484
Chronic renal failure 28 (7) 19 (7.4) 9 (6.3) 0.660 20(7.2) 8 (6.6) 0.842

on dialysis 6 (1.5) 5(2) 1(0.7) 0.379 3(11) 3(2.5) 0.204
Chronic lung disease 39 (9.8) 18 (7) 21(14.6) 0.014 23 (8.2) 16 (13.2) 0.124

IHD - ischemic heart disease; ACS — acute coronary syndrome; SIHD — stable ischaemic heart disease; MI — myocardial
infarction; PCI - percutaneous coronary intervention; CABG - coronary artery by-pass grafting; HF — heart failure.
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Gender differences among patients with ACS

Of the 279 ACS patients, 60 patients were diagnosed with
UA (32 males and 28 females), 122 were diagnosed with
NSTEMI (34 males and 89 females), and 97 patients were
diagnosed with STEMI (74 males and 23 females). Females
presented more with NSTEMI (45% females vs 17% males, p <
0.001), whereas males presented more with STEMI (37% males
vs 12% females, p < 0.001). There were no statistically
significant differences between males or females concerning UA
(16% males vs 149% females, p = 0.57) (Table 3).

Coronary angiography and gender difference

Of the 400 IHD patients, CA was diagnosed as
normal in 30%. Of these, females had less normal
coronaries (36 females vs 85 males). About 24% had
single-vessel disease (54 males vs 40 females), 95 had
double-vessel disease (60 males vs 35 females), and 57
had triple-vessel disease (36 males vs 21 females). Left
main disease was diagnosed in 3 patients (1 male vs 2
females) (Table 4).

Table 3
Gender differences among patients with ACS
Characteristics All patients Male Female b
n (%) n (%) n (%)

Unstable angina at presentation 60 (15) 32 (16) 28 (14) 0.570
NSTEMI at presentation 122 (31) 34 (17) 89 (45) <0.001
STEMI at presentation 97 (24) 74 (37) 23(12) <0.001
Positive EET 96 (24) 50 (25) 46 (23) 0.640
Abnormal nuclear 140 (35) 62 (31) 78 (39) 0.090
Prior PCI 46 (12) 22 (11) 24 (22) 0.752
Prior CABG 38(98) 24 (12) 14 (7) 0.081
Pre-procedural aspirin 390 (98) 196 (98) 194 (97) 0.521
Pre-procedural clopidogrel 372 (93) 191 (96) 181 (91) 0.051

NSTEMI - non-ST-elevation myocardial infarction; STEM — myocardial infarction with ST-elevation;
ACS - acute coronary syndrome; PCI — percutaneous coronary intervention; CABG — coronary artery

by-pass grafting; EET — treadmill exercise test.

Table 4
Coronary angiography findings among patients with IHD
Category All patients Male Female 0
(n = 400) (n = 256) (n = 144)
Vessel disease status, n (%)
Normal 121 (30.3) 85 (33.3) 36 (25)
SVD 94 (23.5) 54 (21.1) 40 (27.8)
DVD 95 (23.8) 60 (23.4) 35(24.7)
TVD 57 (14.2) 36 (14.1) 21 (14.6) 0.471
LM 3(0.3) 1(0.4) 2 (1.4)
LM + DVD 18 (4.5) 14 (5.5) 4(2.8)
LM + TVD 12 (3) 6 (2.3) 6(4.2)
Vessel classifications, n (%)
LM stenosis 21 (5.3) 10 (3.9) 11 (7.6) 0.109
LAD stenosis 210 (52.5) 128 (50) 82 (56.9) 0.183
LCX stenosis 152 (38) 99 (38.7) 53 (36.8) 0.713
RCA stenosis 154 (38.5) 99 (38.7) 55 (38.2) 0.925
Treatment options, n (%)
Medical 153 (38.3) 106 (41.4) 47 (32.6)
PCI 196 (49) 120 (46.9) 76 (52.8) 0.095
CABG 51 (12.8) 30 (11.7) 21 (14.6)
PCI, n (%)
BMS used 20 (10.2) 9 (7.5) 11 (14.5) 0.117
DES used 176 (89.8) 111 (92.5) 65 (85.5) 0.117
PClto ISR 2(0.5) 2(0.8) 0 0.270
PCI to bifurcation 4 (1) 3(12) 1(1.3) 0.570
Average waiting period for PCI/CABG, n (%)
1 day 389 (97.3) 249 (97.3) 140 (97.2) 0.980
2 days 11 (2.8) 7(2.7) 4 (2.8) '

IHD - ischemic heart disease: SVD - single-vessel disease; DVD — double-vessel disease; TVD - triple-
vessel disease; LM — left main coronary artery disease; LAD — left anterior descending coronary artery;
Lcx — left circumflex artery; RCA - right coronary artery; PCI — percutaneous coronary intervention;
CABG - coronary artery bypass grafting; BMS — bare metal stents;

DES - drug-eluting stents; ISR - in-stent restenosis.
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In-hospital outcomes

Stent thrombosis tended to be more frequent in males
than females (3% vs 0%), but females had more heart failure
than males (4% vs 1%). The most significant complication
differences were in acute kidney injury. Males tended to
have more frequent kidney injuries than females (5% vs 1%),
while women had more fever compared to males (8% vs 3%)
(Table 5).

The rate of women presenting with UA/NSTEMI and
having atypical symptoms was significantly higher
compared to men, which was similar to the findings in
Global Use of Strategies to Open Occluded Coronary
Arteries (GUSTO) Ilb study, which attributed this to the
differences in anatomy, the pathophysiology of CAD, and
clinical characteristics in the two genders . However, this
might also be due to lesser utilization of the acute
antiplatelet therapy on admission in females and due to

Table 5
In-hospital outcomes (PCI complications) among IHD population
Characteristics All patients Male Female 0
n (%) n (%) n (%)

Failure of PCI 2(1) 1(1) 1(1) 0.990
Bifurcation Stenting 10 (3) 4(2) 6 (3) 0.052
PCI of ISR 6(2) 3(2) 3(2) 0.990
Stent thrombosis 3(1) 3(2) 0(0) 0.080
Heart Failure 10 (3) 2(1) 8 (4) 0.050
CIN 10 (3) 9 (5) 1(1) 0.010
VTIVF 6 (2) 3(2) 3(2) 0.990
Infection (fever) 20 (5) 5@3) 15 (8) 0.020
Pseudo aneurysm 6 (2) 32 32 0.990
Groin hematoma 10 (3) 6 (3) 4(2) 0.520
Retroperitoneal bleeding 2(1) 1(1) 1(1) 0.990
MI as a complication 9(2) 3(2) 6 (3) 0.50
CVA 3(1) 0(0) 3(2) 0.240
Death 1(1) 0 (0) 1(1) 0.990

PCIl - percutaneous coronary intervention; IHD - ischemic heart disease; ISR - in-stent
restenosis; CIN — contrast-induced nephropathy; VT/VF — ventricular tachycardia/ventricular
fibrillation; MI — myocardial infarction; CVA - cerebrovascular accidents.

Discussion

Techniques of treatment should be custom designed
for each gender, as our registry revealed lesser high-risk
angiographic features but more in-hospital complication
rates in females than in males. This should not only be
instrumental in reducing post-intervention complications
but shall also aid to improve the appropriate antiplatelet
therapy adherence and efficacy.

In our study, patients were admitted to general
hospitals for non-invasive cardiology services. This
indicates low referral rates for invasive strategies. The
same is in harmony with the results of the recent ACS
registry published in Kuwait, which shows the rates of in-
hospital coronary angiography cases as significantly lower
(21% for NSTEMI, 17% for STEMI, and 15% for UA 8) as
compared to the Global Registry of Acute Coronary Events
(GRACE) rate of 53% for NSTEMI, 55% for STEMI, and
42% for UA °. In Kuwait, there was an acute lack of onsite
cardiac cath-labs in general hospitals which was stretching
the capacity of the sole invasive cardiac centre, which was
our site. This might have been a major cause for the lesser
number of in-hospital coronary angiograms, the theory
which was also proposed worldwide by Fox et al. . In
addition, there may be many intrinsic biological
mechanisms that require more studies, specifically at the
basic level.
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unnoticed reasons, even though it was proven in other
trials 113, as well as our own, that women with ACS are
older and have more co-morbidities. Nevertheless, as
opposed to the findings of Blomkalns et al. 2 that women
with ACS present more often with both prior and current
signs of congestive heart failure, we found similar or better
left ventricular functions in terms of ejection fraction (EF)
in women.

Chest pain was not a common finding in elderly males
or females, and if found, it was milder or more often absent
in females than in their male counterparts , possibly owing
to the higher comorbidities like diabetes mellitus. However,
even though chest pain incidences were predominant in
many cases of those below 55 years of age, regardless of
the ACS type, women in the same group seemed to have
higher asymptomatic presentation rates . Although there
were high similarities between our patient cohort and those
of the Euro Heart Survey I1 1%, our survey into the treatment
and short-term prognosis revealed some noticeable
differences.

Even though women mostly presented with atypical
cases and Killip I (as against Killip 111 for males), and were
mostly diagnosed as NSTEMI, most males could be
managed by PCI while women had higher CABG rates.

Given the information that the results of PCI may be
inferior to CABG, most subjects did not defer from choosing
PCI over surgery. Higher mortality rates of post-PCl in
females have been decreasing %% and as for the National
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Heart, Lung and Blood Institute, registries have slumped from
2.6% in 1985 to 1.5% in 1994 (p-value not significant) %.

Variations in procedural outcomes owing to differences

from presentation, diagnosis, management, and treatment in
the two genders were identified. However, more work needs
to be done to identify and explain these based on inherent
biological differences between males and females 2.

10.

11.

Conclusion

In this single-centre cohort study, it was found that

among the Middle-Eastern population, females tended to
have more adverse risk factors, presented more with non-
STEMI, and had fewer rates of in-hospital complications
than males.
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Abstract

Background/Aim. In the past three decades, focal seg-
mental glomerulosclerosis (FSGS) was commonly regarded
as a part of obesity-related glomerulopathy (ORG), a dis-
tinct entity featuring proteinuria, glomerulomegaly, progres-
sive glomerulosclerosis, and a decline of renal function. The
present study aimed to evaluate the glomerular morphome-
try, clinical features, and a two-year outcome in the obese
and non-obese FSGS patients. Methods. The study includ-
ed 35 FSGS patients (23 males, aged 46.5 £ 15.2 years) di-
vided into two groups: obese [body mass index (BMI) = 27
kg/m? (18 patients, aged 47.2 + 15.5 years)] and non-obese
[BMI < 27 kg/m? (17 patients, aged 45.7 = 15.2 years)]. The
serum concentrations of proteins, albumin, cholesterol, tri-
glyceride, and creatinine were determined at the time of the
biopsy, and 6, 12, and 24 months after the biopsy. Cock-
croft-Gault (BMI < 27 kg/ m?) and Cockcroft-Gaultrpw
(BMI =27 kg/m? formulas were calculated. Glomerular
radius (GR), glomerular volume (GV), and glomerular den-
sity (GD) were compared morphometrically between the
two groups. Results. At the time of the kidney biopsy and
6 months later, the obese had significantly lower glomerular
filtration rate (GFR) compared to the non-obese. After 24

Apstrakt
Uvod/Cilj. U poslednje tri decenije fokalno segmentna

glomeruloskleroza (FSGS) je predstavljena kao oblik
glomerulopatije uslovljene gojaznoséu (GUG), poseban

months of follow-up, there were not any differences be-
tween the groups. The obese had a significantly higher GR
(109.44 £ 6.03 pum vs. 9853+ 1438 um) and GV
(3.13 £ 0.49 X 106 pm?3 vs. 2.26 * 0.83 X 10° pm?), and only
slightly lower GD (1.91 £ 0.39/mm? vs. 1.95 + 0.61/mm?)
compared to the non-obese. A significant positive associa-
tion between GV and BMI (r = 0.439) was found. After 12
months of follow-up, a significantly higher percentage of
the non-obese patients reached complete remission com-
pared to the obese (71.4% vs. 37.5%, respectively;
p=0.041), but after 24 months there were no significant
differences. Conclusion. Obese patients, at the time of the
kidney biopsy and 6 months later, had already a significantly
lower kidney function compared to the non-obese ones.
However, 12 and 24 months after, this difference was not
statistically significant. Also, 24 months after, there was no
significant difference between the two groups in the per-
centage of patients with complete remission of the nephrot-
ic syndrome.

Key words:

biopsy; glomerular filtration rate; glomerulosclerosis,
focal segmental; kidney glomerulus; obesity; risk
assessment; treatment outcome.

entitet karakterisan proteinurijom, glomerulomegalijom,
progresivnom  glomerulosklerozom i smanjenjem
bubrezne funkcije. Cilj ove studije bio je odrediti mor-
fometriju glomerula, klinicki tok i ishod nakon dve
godine pracenja gojaznih i negojaznih FSGS bolesnika.
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Metode. Studija je obuhvatila 35 FSGS bolesnika (23
muskaraca, starosti od 46,5 £ 15,2 godina), podeljenih u
47,2 £ 15,5 godina] i negojazni [BMI < 27 kg/m? (17
bolesnika, starosti od 45,7 £ 15,2 godina)]. Merena je se-
rumska koncentracija proteina, albumina, holesterola,
triglicerida i kreatinina u momentu biopsije, kao i 6, 12 i
24 meseca nakon biopsije. Jacina glomerulske filtracije
(JGF) procenjena je pomocu formula Cockcroft-Gault
(BMI <27 kg/m?) i Cockcroft-Gaultipw (BMI = 27
kg/m?). Izmedu dve grupe motfometrijski su poredeni
poluprecnik glomerula (PG), volumen glomerula (VG) i
gustina glomerula (GG) Rezultati. U vreme biopsije i
nakon 6 meseci, gojazni su imali znacajno nizu JGF u
poredenju sa negojaznim. Nakon 24 meseca pracenja, ni-
je bilo razlike izmedu grupa. Gojazni su imali statisticki
znacajno visi PG (109,44 £ 6,03 pm vs. 98,53 £ 14,38
pm) i VG (3,13 £ 0,49 x 106 um3 vs. 2,26 + 0,83 x 10°
pm?), ali nizu GG bez znacdajne razlike u poredenju sa
negojaznim (1,91 + 0,39/mm? vs. 1,95+ 0,61/mm?).

dve grupe: gojazni [body mass index (BMI) — indeks
telesne mase = 27 kg/m? — 18 bolesnika, starosti od
Pronadena je znacajna, pozitivna korelacija izmedu VG i
BMI (r = 0,439). Nakon 12 meseci pracenja, znacajno visi
procenat negojaznih bolesnika uslo je u kompletnu re-
misiju u poredenju sa gojaznim (71,4% vs. 37,5%;
p=0,041), ali, nakon 24 meseca nije bilo znacajne razlike
izmedu grupa. Zaklju¢ak. Gojazni bolesnici su u vreme
biopsije bubrega i nakon 6 meseci pracenja imali znacajno
nizu JGF u poredenju sa negojaznim bolesnicima.
Medutim, nakon 12 i 24 meseca, ova statisticki znacajna
razlika se izgubila. Takode, posle 24 meseca pracenja nije
bilo znacajne razlike izmedu dve grupe u procentu
bolesnika sa kompletnom remisijom nefrotskog sindroma.

Kljucne redi:

biopsija; glomerulska filtracija, brzina,
glomeruloskleroza, fokalna, segmentna; bubreg,
glomerul; gojaznost; rizik, procena; lecenje, ishod.

Introduction

Focal segmental glomerulosclerosis (FSGS), with the
increasing prevalence worldwide, describes both a common
lesion in progressive kidney disease and a disease
characterized by marked proteinuria and podocyte injury .
Thus, FSGS defines several clinical and pathological
syndromes that may be primary (idiopathic) or secondary,
mediated by adaptive structural-functional responses. These
adaptive forms include not only patients with congenital
anomalies, but also patients with an acquired reduction of the
functional nephron mass. Other secondary forms are
associated with hemodynamic stress placed on an initially
normal nephron population (hypertension, atheroembolism,
sickle cell anemia, increased lean body mass, and obesity) 2.
In the past three decades, kidney biopsy findings of focal and
segmental glomerulosclerosis were commonly regarded as a
part of the obesity-related glomerulopathy (ORG), a distinct
entity featuring proteinuria, glomerulomegaly, progressive
glomerulosclerosis, and progressive renal functional decline.
This pathohistological entity is described as a secondary
form of glomerular disease in obese patients with
morphological characteristics of FSGS and enlargement of
the glomeruli or only by enlargement of the glomeruli.
Fortunately, not all obese persons develop ORG % 4 A
typical clinical feature of ORG is medium to massive
proteinuria without reducing serum albumin levels or
without developing nephrotic syndrome. This clinical feature
is important in the differential diagnosis of ORG from
primary FSGS in which massive proteinuria is followed by
the development of full-blown nephrotic syndrome °.
Moreover, the progression of ORG to end-stage renal disease
(ESRD) is slower than in primary FSGS (5 years renal
survival, 75% vs. 50%), even though 10% to 30% of ORG
patients start the dialysis treatment 4 &5,

During the last 15 years, there has been an equivalent
dramatic rise in the prevalence of obesity and ESRD,
increasing the interest in the role of obesity-related kidney

disease. Not only does obesity increase the risk of
preexisting renal disease progression but is also in itself an
independent risk factor of renal injury °.

Usually, in everyday clinical practice, it is not easy to
distinguish primary from secondary forms of FSGS,
especially in obese patients. On the one hand, the main
histopathological features in ORG patients are FSGS with
subtle differences from primary FSGS (perihilar FSGS
variant, glomerulomegaly, foot process effacement usually in
less than 50% of glomerular surface area) . On the other
hand, obesity can accelerate the progression of an already
existing renal injury.

Methods
Patients

The study included 35 adult FSGS patients (23 males)
with a mean age of 46.5 + 15.2 years (range 21-72 years).
Indications for kidney biopsy were: nephrotic syndrome,
pathological proteinuria without the nephrotic syndrome, or
abnormal urinary sediment. Renal biopsies from patients
with secondary FSGS other than ORG and with diabetic
nephropathy were cautiously excluded.

Obesity was defined as BMI > 27 kg/m? and patients
were divided into two groups: obese with BMI > 27 kg/m?
(18 patients, 14 males, mean age 47.2 + 15.5, mean BMI
32.41 + 3.47 kg/ m?) and non-obese with BMI < 27 kg/m?
(17 patients, 9 males, mean age 45.7 £+ 15.2, mean BMI
23.99 + 2.11 kg/m?).

The study protocol was conformed with ethical
guidelines, approved by the Faculty of Medicine, Belgrade
University Ethics Committee (number 29/111-9), and
informed consent was obtained from each participant.

After the histopathological diagnosis, the participants
were treated according to the established protocols for FSGS.
Some of them received oral corticosteroid therapy 1 mg/kg
with symptomatic therapy, and some of them were only
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symptomatically treated. The symptomatic therapy included
angiotensin-converting enzyme (ACE) inhibitors or
angiotensin receptor type 1 blockers (ARBs) . The special
nutrition diet for obese patients was not strictly
recommended. All the patients were carefully followed up 6,
12, and 24 months after the kidney biopsy. Complete
remission of the nephrotic syndrome was defined with daily
proteinuria less than 1 g/day with normalization of protein,
albumin, and lipids serum concentration and partial
remission with daily proteinuria between 1-3 g/day.

Laboratory methods

Hematological, as well as biochemical analyses were
done at the time of kidney biopsy, as well as 6, 12, and 24
months after the biopsy. A hematological analyzer (The
Beckman Coulter HmX) was used to provide a complete
hematological profile. The serum concentration of protein,
albumin, cholesterol, triglyceride, and creatinine was
determined on the biochemical analyzer DXC 800, Beckman
Coulter. The serum creatinine level was measured according to
the Jaffe method. The proteinuria was determined by
spectrophotometry with the pyrogall red protein assay. Only
samples with a sterile urine culture were processed. Urine
sediments with more than 3 red blood cells (RBC)/hpf or 5
white blood cells (WBC)/hpf were defined as clinically
significant erythrocyturia or leukocyturia.

The estimated glomerular filtration rate (eGFR) was
calculated according to the following formulas:
A.Cockcroft-Gault - for participants with BMI < 27 kg/m? %;

eGFR = [(140-age) x body weight/(72 x serum
creatinine)] x 0.85 (correction factor for female);
B.Cockcroft-Gault; gw — for participants with BMI > 27 kg/m?:
Cockcroft Gault,gw = (140-age) x lean body weight
(LBW)/serum creatinine x correction factor (correction factor

for male = 1.23; correction factor for female = 1.04)

Lean body weight (LBW) = 9720 x body weight/6680 + 216 x
BMI for male;
LBW = 9720 x body weight / 8780 + 244 x BMI for female 2.

The morphometric analysis of glomeruli

A percutaneous biopsy of the inferior pole of the left
kidney was done under ultrasound control. The samples were
relatively equal in the number of glomeruli and approximately
of the same size. All tissue samples were routinely processed,
cut into 5 pm thick sections, and stained using the Periodic

Table 1

Acid-Schiff method (PAS). Whole tissue sections were
analyzed (Olympus BX51Tokyo, Japan) and captured
(Olympus DP70 camera) at magnification x 12.5. The number
of glomeruli in each section is determined. All present
glomeruli were also captured at magnification x 400.
Microphotographs were analyzed using a computer-assisted
image analysis system, ImageJ %2,

The volumes of all glomeruli contained entirely within
the serially sectioned material were measured in each case (n =
20 £ 10 glomeruli). Glomerular volume was calculated by the
maximal profile area (MPA) method (Vema) identifying the
profile of each glomerulus with the largest area. An ideal
radius r, was derived from the area of the largest profile
(APmax) based on the assumption that the profile was a circle:

fo= VAPmax/x.

The volume corresponding to the MPA (Vema) Was then
calculated based on the assumption that the glomerulus was a
sphere:

VGMA =4/3n I‘oa.

Glomerular density was expressed as the average area of
tissue in the biopsy sample per one glomerulus in a group of
obese and non-obese patients 4,

Statistics

Data are presented as mean values and standard
deviation (SD). The Kolmogorov-Smirnov test was used to
check the normal distribution of the variables. Data were
analyzed using Student's t-test (or Mann-Whitney due to
distribution) and Pearson's y? test (for nominal data).
Relationships between variables were estimated using
Pearson’s parametric correlation method. Statistical
analysis is performed using SPSS software 17.0. Statistical
significance is defined as the conventional p-value, with the
effects being considered significant at p < 0.05.

Results

The study included 35 FSGS patients. The patients were
divided into two groups: obese with BMI >27 kg/m? (18
patients) and non-obese with BMI < 27 kg/m? (17 patients).
There was no significant difference between the groups in
age and gender. In both groups, the nephrotic syndrome was
the major indication for kidney biopsy (72.2% obese vs.
70.6% non-obese); all of the patients had some levels of
pathological proteinuria (Table 1).

Age, gender, and indications for Kidney biopsy in two patient groups

Eritrocyturia and Syndroma
Groups Age (years) Gender Proteinuria proteinuria nephroticum
mean £ SD  (m/f), n n (%) n (%) n (%)
Obese 472+155  14/4 4(22.2) 1(5.6) 13 (72.2)
Non-obese  45.7 +15.2 9/ 8 3 (17.6) 2 (11.8) 12 (70.6)
Total 455+152 23/12  7(20.0) 3(8.6) 25 (71.4)
p 0.773 0.212 0.783

m — male; f — female; SD — standard deviation.
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Table 2 shows clinical and laboratory data for the
two patient groups at the time of kidney biopsy, and 6, 12,
and 24 months after the biopsy. At the time of kidney
biopsy, the obese patients had only significantly higher
serum creatinine concentration and significantly lower
eGFR compared to the non-obese patients. In other
measured parameters, there were no significant
differences. Six months later, eGFR was still lower in the
obese than non-obese patients, daily proteinuria was

Table 2

lower in the non-obese patients but not significantly, and
there were no other differences between the groups.
Twelve months after the kidney biopsy, the non-obese
patients had significantly lower daily proteinuria, as well
as cholesterol serum concentration, and higher serum
protein and albumin concentrations compared to the obese
patients. After 24 months of follow-up, no statistically
significant difference in the examined variables between
the groups could be found (Table 2).

Clinical and laboratory data in two patient groups

Obese

Non obese

Variable before kidney biopsy (mean + SD) (mean + SD) p
Hemoglobin (g/L) 136.33 + 25.20 135.35 + 21.56 0.903
Serum protein (g/L) 5414 +11.29 56.72 +9.95 0.556
Serum albumin (g/L) 27.16 £ 10.40 29.11 £9.02 0.559
Cholesterol (mmol/L) 8.22 £2.68 747227 0.381
Triglyceride (mmol/L) 2.96+1.48 2.54 +£1.36 0.398
Serum creatinine (umol/L) 144.83 + 84.98 95.52 £43.22 0.040
Cockcroft- Gault (mL/min)# 62.22 +31.30 95.01 +49.23 0.032
Proteinuria (g/day) 8.29+6.73 7.17+7.83 0.654
6 months after kidney biopsy

Hemoglobin (g/L) 138.05 +20.81 140.26 + 15.49 0.725
Serum protein (g/L) 54.69 + 10.09 57.76 + 8.22 0.332
Serum albumin (g/L) 31.89+7.20 34.91+6.35 0.198
Cholesterol (mmol/L) 7.57 £2.09 7.70 £1.68 0.843
Triglyceride (mmol/L) 2.56 +£0.95 3.03+1.31 0.237
Serum creatinine (umol/L) 105.33 £ 69.54 82.21 +31.49 0.218
Cockcroft-Gault (mL/min)# 67.9 £29.07 114.4 + 40.03 0.009
Proteinuria (g/day) 5.04 £ 4.69 3.41 +3.60 0.259
12 months after kidney biopsy

Hemoglobin (g/L) 138.00 +13.36 143.23 £8.99 0.190
Serum protein (g/L) 62.97 £9.28 62.48 + 15.44 0.911
Serum albumin (g/L) 35.68 + 5.22 35.58 +9.06 0.971
Cholesterol (mmol/L) 6.40 £ 1.46 6.06 £1.17 0.461
Triglyceride (mmol/L) 2.76 £1.02 2.70+1.13 0.870
Serum creatinine (umol/L) 115.20 £80.92 109.76 £ 44.29 0.809
Cockcroft- Gault (mL/min)# 61.87 +32.73 74.0£35.19 0.711
Proteinuria (g/day) 4.08 +5.65 2.23+1.92 0.210

# for obese patients — Cockcroft-GaultLew (mL/min).

Figure 1 presents mean glomerular volume and density
in both obese and non-obese patients. Not only did the obese
patients have significantly higher glomerular radius
(109.44 + 6.03 pwm vs. 98.53 £ 14.38 pum) compered to the
non-obese ones (t= 2.729; p= 0.011) but they also had

higher glomerular volume (Figure 1 A) (3.13 + 0.49 x 10°
um?® vs, 2.26 + 0.83 x 10° pm®) in comparison with the non-
obese patients (t= 3.545; p = 0.001). Obese patients had
lower glomerular density (1.91+ 0.39/mm? vs. 1.95+
0.61/mm?) but without significant difference (Figure 1 B).
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Fig. 1 — Mean glomerular volume (A) and mean glomerular density (B) in obese
and non-obese focal segmental glomerulosclerosis (FSGS) patients.
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Fig. 2 — Correlation between glomerular volume and body mass index (BMI).

Significantly positive association between mean
glomerular volume and BMI was found (r = 0.439; p =
0.008) (Figure 2). There were no significant correlations
between glomerular volume and daily proteinuria but also
between age, gender, and eGFR.
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After 6 months of follow-up, there was no significant
difference in the outcome between the obese and non-obese
patients. Complete remission reached 23.1% of obese and
36% of non-obese patients, while partial remission was
reached in 15.4% of obese and 9.1% of non-obese patients.
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Without remission were 61.5% of obese and 54.5% of non-
obese patients. After 12 months of follow-up, a significantly
higher percentage of non-obese patients reached complete
remission compared to obese patients (71.4% vs. 37.5%; p =
0.041). After 24 months of follow-up, there was no
significant difference in the outcome between the obese and
non-obese patients. Complete remission reached the same
percentage of the obese and non-obese patients (33.3%),
partial remission was accomplished in 11.1% of obese and
16.7% of non-obese patients. Almost half of the examined
patients in both groups were without remission after two
years of follow-up (55.6% vs. 50%) (Figure 3).

% 80
p=0.041

70

40 u Obese
Non-obese

6 months 12 months 24 months

Fig. 3 — Percentage of obese and non-obese patients with
complete remission of the nephrotic syndrome after 6, 12,
and 24 months of follow-up.

Discussion

The study included 35 patients with FSGS, 18 obese
patients with BMI > 27 kg/m?, and 17 non-obese patients
with BMI < 27 kg/m2. In both study groups, the nephrotic
syndrome was the major indication for kidney biopsy (72.2%
obese vs. 70.6% non-obese). In Danilewicz and Wagrowska-
Danielwicz ° study, almost the same huge percent of ORG
and primary FSGS patients had nephrotic syndrome as a
major indication for kidney biopsy.

In the present study, the morphometric glomerular
analysis in FSGS patients showed that obese patients had
significantly higher radius and significantly higher
glomerular volume as well as lower glomerular density,
although with no significant difference in comparison with
non-obese patients. The morphometric study on glomerular
parameters confirmed the earlier findings of Praga et al. ’
that glomerulomegaly and lower glomerular density in obese
FSGS patients was significantly increased compared to non-
obese patients. Additionally, Kambham et al. ® and
Danilewicz and Wagrowska-Danielwicz ** showed the same
results. Although the pathogenesis of ORG was not clearly
defined, it has been shown that the enlarged glomeruli found
in animal models of rats may have a close relationship with
intraglomerular hyperfiltration and hypertension. It has been
suggested that relative reductions in the number of nephrons,
as a result in body size increases, can play a role in the

pathogenesis of ORG. Decreased nephron mass in
experimental animal models is clinically analogous to
congenital renal agenesis or nephrectomy *. Praga et al. ®
showed that obese patients could develop significant
proteinuria after unilateral nephrectomy. Fukuda et al. Y
demonstrated that hypertrophy of the glomerular podocytes
could be a compensatory mechanism for renal injury
associated with obesity — ORG. It could be suggested that the
appearance of FSGS in obese patients depends not only on
obesity-related increases in glomerular volume, but also on
podocyte hypertrophic responses. Moreover, the relative
reduction in the coating area of glomerular podocytes on the
glomerular surface could be found in ORG patients.

In the present study, the level of proteinuria was the
same in both groups at the time of kidney biopsy. Six months
later, daily proteinuria was lower in the non-obese patients
but without significance, and 12 months after biopsy,
proteinuria was significantly lower, and protein and albumin
serum concentrations were higher than in the obese patients.
Therefore, a significantly higher percentage of non-obese
patients had complete remission compared to obese patients.
However, 24 months after the kidney biopsy, there were no
statistical differences in percentages of patients with
complete remission.

Forty years ago, the association between proteinuria
and obesity was first reported 8. In the 1980s, there were
several case reports and autopsy series studies of ORG * 2,
In 2001, Kambham et al. 8 published the first large study on
this entity. In obese patients, the degree of proteinuria can be
variable, but it can reach the nephrotic range (> 3.5 g/24 h) in
a significant number of cases. Interestingly, obese patients
with ORG hardly ever develop hypoproteinemia,
hypoalbuminemia, oedema, or other typical findings of
nephrotic syndrome even in the presence of massive
proteinuria > 7. This occurrence could be very useful in the
differential diagnosis with other proteinuric renal diseases
(idiopathic FSGS, membranous nephropathy, minimal
change disease) that can also affect obese patients 7. The
reason why ORG patients do not develop oedema and have a
lower incidence of nephrotic syndrome when compared to
idiopathic FSGS patients is unclear. One of the explanations
could be the slow progression of proteinuria in ORG patients
that may allow the development of hepatic compensation for
protein synthesis, and the other one may relate to lower
grade of podocyte injury, the selectivity of proteinuria, and
the ability of the tubules to reabsorb and catabolize the
filtered protein in a different manner ’. Several studies have
shown that weight loss either induced by low-calorie diets,
physical exercise, or bariatric surgery % and
pharmacotherapy (ACE inhibitors or ARBs) are associated
with important antiproteinuric effect 22. In the present study,
at the time of kidney biopsy, the same percentage of obese
and non-obese patients had nephrotic range proteinuria with
full-blown nephrotic syndrome.

In the current study, clinical and laboratory analyses
showed that obese patients, at the time of kidney biopsy and
6 months later, had significantly lower kidney function than
non-obese patients; but after 12 and 24 months, with the
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progression of chronic kidney disease in non-obese patients,
there were no significant differences between the groups.
Additionally, only 12 months after biopsy, a significantly
higher number of patients in the non-obese patient group had
complete remission compared to the obese patients, but after
24 months, there were no differences in the clinical outcome.
Some studies pointed out that obesity can accelerate the
progression of chronic kidney disease. Bonnet et al. %
reported that a BMI > 25 kg/m? or higher is a significant risk
factor for the progression of chronic renal failure in IgA
nephropathy patients, and Morales et al. 2* found that weight
loss is effective for attenuating the progressive loss of kidney
function in obese patients with diabetic and non-diabetic
Kidney diseases. Bertoux et al. % have demonstrated in a
cohort of 331 IgA nephropathy patients that normal or
elevated BMI status at the time of biopsy was associated
with a worse presentation at diagnosis in the
overweight/obese IgA nephropathy patients (more patients
with hypertension; more patients with proteinuria > 1g/day).
Moreover, the absolute renal risk (ARR) score for
dialysis/death was also significantly worse in obese patients
compared to the non-obese ones. As expected, the final
outcome was globally worse in obese IgA nephropathy

patients. Praga et al. 7 followed patients 5 and 10 years after
the renal biopsy, and the conclusion was that the estimated
probability of renal survival in obese FSGS patients was
significantly higher compared to non-obese FSGS patients.
On the other hand, some studies revealed slower chronic
kidney progression in obese patients with FSGS compared to
non-obese FSGS patients 7.

Conclusion

Morphometric analysis of glomeruli, clinical features,
and treatment outcome in obese and non-obese FSGS
patients showed that obese patients had significantly higher
glomerular volume and insignificantly lower glomerular
density. Obese patients at the time of kidney biopsy and after
6 months of follow-up had significantly lower kidney
function compared to non-obese patients. However, 12 and
24 months after, with the progression of chronic kidney
disease in non-obese patients, this difference was without
statistical significance. It can be speculated that the
progression of FSGS in obese patients is slower than in non-
obese patients. The lack of the present study is the short time
of the follow-up period and is in extension.
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Abstract

Background/Aim. Most cases of herpetic keratitis present
a recurrent disease as a result of herpes simplex virus type 1
reactivation from latency in the nearest sensory ganglia.
Therefore, understanding the mechanisms of latency and
reactivation of the latent virus is an important link in
comprehending the onset of the recurrent eye disease itself.
Epigenetic regulation of virus reactivation, as a result of the
presence of transcriptionally active Latency-Associated
Transcript (LAT) region in the latent viral genome, has
already been demonstrated in several studies. The activity of
the LAT region is directed to the chromatin arrangement.
Epigenetic modulation of DNA methylation is associated
with folate and vitamin B12 intake or their serum
concentrations. To our knowledge, there is no report on the
potential role of vitamin B12 and folic acid in herpes
simplex virus keratitis reactivation. The aim of this study
was to analyze the potential role of folic acid and vitamin

Apstrakt

Uvod/Cilj. Herpeti¢ni keratitis u veéini slucajeva je
rekurentna bolest, a nastaje kao rezultat reaktivacije
herpes simpleks virusa tipa 1 iz latentnosti u najblizoj
senzornoj gangliji. Zbog toga je razumevanje mehanizma
latentnosti i reaktivacije latentnog virusa vazna karika u
razumevanju nastanka recidivne bolesti oka. Sve vise
studija potvrduje epigenetsku regulaciju reaktivacije
virusa kao posledicu prisustva transkripciono aktivnog
transkripta vezanog za latenciju (LAT) regiona u
latentnom virusnom genomu. Aktivnost LAT regiona
usmerena je na hromatinsko uredenje. Epigenetska
modulacija metilacije DNA je povezana sa unosom folata
i vitamina B12 ili njihovim koncentracijama u serumu.
Prema nas$im saznanjima, ne postoji izveStaj o

B12 in the control of ocular herpes simplex keratitis
reactivation. Methods. The study included 50 patients older
than 18 years of age with recurrent herpes simplex virus eye
disease. Levels of vitamin B12 and folic acid
were measured in the acute phase of the disease. All patients
were followed up for at least one year and episodes of
recurrent herpetic eye diseases were recorded. Results. The
recurrence rate of herpetic keratitis was statisticall
significantly lower in patients with a higher blood level of
vitamin B12. In addition, the recurrence rate of herpetic
keratitis was lower in patients with a higher blood level of
folic acid. However, statistical significance was lower in
comparison with that for vitamin B12. Conclusion. The
decreased levels of vitamin B12 and folic acid might have a
vital role in herpes simplex keratitis reactivation.

Key words:
herpesvirus 1, human; folic acid; keratitis; recurrence;
risk factors; vitamin b 12.

potencijalnoj ulozi vitamina B12 i folne kiseline u
reaktivaciji HSV keratitisa. Cilj rada bio je analiza
moguce uloge folne kiseline i vitamina B12 u kontroli
reaktivacije okularnog herpeti¢nog keratitisa. Metode.
Studijom je bilo obuhvaceno 50 bolesnika starijih od 18
godina sa razlicitim formama herpeti¢nog keratitisa, kao
posledicom reaktivacije herpes simpleks virusa tipa 1.
Nivoi vitamina B12 i folne kiseline mereni su u akutnoj
fazi bolesti. Svi bolesnici su praceni najmanje godinu
dana, a belezen je broj recidiva virusne infekcije.
Rezultati. Stopa recidiva herpeti¢nog keratitisa bila je
statisticki znacajno niza kod bolesika sa visim nivoom
vitamina B12 u krvi. Pored toga, stopa recidiva
herpeti¢nog keratitisa je bila niza i kod bolesnika sa visim
nivoom folne kiseline u krvi, ali sa nizom statistickom
znacajnos¢u u poredenju sa onom za vitamin B12.
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Zakljucak. Snizeni nivoi vitamina B12 i folne kiseline

mogu imati vaznu ulogu u reaktivaciji herpeti¢nog
keratitisa.

Kljucne reci:
herpesvirus 1, humani; folna kiselina; keratitis; recidiv;
faktori rizika; vitamin b12.

Introduction

The results of recent studies have shown that 50%-90%
of adult humans have serum antibodies to herpes simplex
virus (HSV) type 1 (HSV-1) 2,

The annual incidence of all types of new ocular HSV
infections has recently been estimated at 11.8 to 31.5 per
100,000 persons a year > . The epithelial dendritic lesion is
the most frequent type of recurrent keratitis, with prevalence
as high as 56.3%, followed by stromal keratitis, 29.5% *. The
clinical manifestations of primary HSV ocular infection are
rare 5. Reactivation of the latent virus in the ophthalmic
branch of trigeminal ganglion can result in its shedding with
subsequent infection of the overlying corneal epithelium & 7.
Herpetic Kkeratitis occurs in various forms, and this largely
depends on the depth of virus penetration into a corneal
tissue. The direct effect of the virus and potent immune
response to the viral proteins trigger corneal inflammation
and neovascularisation leading to corneal thinning and
scarring 8.

Most cases of herpetic keratitis represent a recurrent
disease that occurs as a result of HSV-1 reactivation from
latency. Due to its recurrent nature, after cataract, herpes
virus Kkeratitis is the second leading cause of corneal
blindness in the developed world. Therefore, understanding
the mechanism and causes of HSV-1 reactivation from the
latent state has long been the holy grail of herpes virologists.
In animal models and later humans, the latency of the virus
may have an epigenetic regulation, primarily because the
latent viral genome has a transcriptionally active Latency-
Associated Transcript (LAT) region. The activity of the LAT
region is directed to chromatin arrangement without the
encoding of known proteins °. Although viral mutants
lacking LATs are still able to establish and maintain
reactivation from latency, recent findings indicate that the
LAT-region increases the reactivation efficiency and, in
some way, controls the latency of the virus itself 1011,

The aim of this study was to analyze the potential role
of folic acid and B12 vitamin in the control of ocular HSV-1
reactivation. To our knowledge, there is no report on the
potential role of vitamin B12 and folic acid in keratitis
reactivation.

Methods

This study was conducted in compliance with the
institutional review board regulations, the informed consent
regulation, and it adhered to the tenets of the Declaration of
Helsinki. It included 50 patients older than 18 years of age,
regardless of gender, with recurrent ocular HSV-1 disease.
Recurrent herpetic keratitis was confirmed by slit lamp

examination based on clinical findings. The recurrences were
classified as epithelial Keratitis, stromal Keratitis,
endothelitis, iridocyclitis, or as combinations of these
conditions. Exclusion criteria were as follows: existing
history of associated ophthalmic comorbidities, previous
ocular surgery, some form of anemia, or systemic and
neurological diseases.

All patients received at least a one-year follow-up
between January 2017 and January 2018 at the Clinic for Eye
Diseases, Clinical Center of Serbia in Belgrade. In all patients,
levels of vitamin B12 and folic acid were measured during the
acute phase of the recurrent ocular HSV disease.

All patients were fasting for 8 hours before having their
blood samples taken. In addition, none of the included
patients took any form of vitamin B complex
supplementation for at least 12 months prior to the blood
sample harvesting. Two milliliters of venous blood was
collected in a standard biochemical tube. Vitamin B12 level
was measured on the "Roche Cobas 6000" analyzer, (ECLIA
Method) and folate level on the "Roche Cobas E411"
analyzer, (ECLIA Method). Blood samples were analyzed in
the same laboratory, certified by the Total Quality
Management (TQM) quality system. Reference values for
serum levels of vitamin B12 and folic acid were 6.9-44.4
ng/mL and 4.6-18.7 ng mL, respectively. Statistical analysis
was performed using SPSS Statistics 17.

Results

The analysis of our results showed that in all patients,
blood levels of vitamin B12 and folic acid were in the lower
reference range. According to the scatter diagrams (Figures 1
and 2), there was a drop in the number of relapses (as
dependent variable) depending on both the blood level of
vitamin B12 and folic acid (independent variable).

Mumiser of reccurences

1,0 e D O o -] T— o

g B 10 12 14 18 L] 20
B12 in biood

Fig. 1 — Scatter plot for vitamin B12 levels vs. number of
herpetic keratitis recurrences.

Savi¢ B, et al. Vojnosanit Pregl 2021; 78(1): 35-39.



Vol. 78, No 1

VOJINOSANITETSKI PREGLED

Page 37

Nurber of ecurnences = 2 49500, 1416%

Rumber of 1ecarrences
ra L
[ =]
a
o
o
a
=]

(5]
=}
&
2
w
&
&

&0 65 o 75 L] (8 80
Fiole acid in bioed

e
(=}
Y
w0
n
=}

n

n

Fig. 2 — Scatter plot for folic acid levels vs. number of
herpetic keratitis recurrences.

Analysis of Variance (ANOVA) and F-test (F = 5.031)
(Table 1) showed that there were highly statistically
significant difference between dependent (number of
recurrences) and independent variables (B12 level in the
blood); thus, the model had a statistical significance.

Pearson’s correlation coefficient (Table 2) showed a
statistically significant correlation between the level of
vitamin B12 in the acute phase of the disease recurrence and
the number of HSV Keratitis recurrences. A higher level of
vitamin B12 was associated with a reduced rate of disease
recurrences. A higher folate level also had an impact on the

decrease of the number of HSV keratitis recurrences;
however, it was not as significant as vitamin B12 impact.

Discussion

Both vitamin B12 and folic acid are involved in the
methylation process of DNA molecules. Methylation of
DNA molecules is associated with folate intake and serum
folate concentrations in the body 2. A better insight into the
epigenetic nature of the virus itself might help control HSV
reactivation by using additional supplements in patients at
higher risk of the disease recurrence. Interestingly, a case
study from 1956 did not consider the epigenetic nature of
virus reactivation. However, additional vitamin B12
supplementation significantly improved the clinical course of
herpetic keratitis. Those patients experienced a milder
clinical picture of recurrent herpetic eye disease > 4,

Reactivation of the virus from a latent phase of the
disease into active HSV-1 keratitis may depend on the
minimal deficiency of vitamin B12 or folic acids.

In our study, all patients had lower reference values of
these vitamins in the acute phase of the disease. Therefore,
this may be a potential trigger for virus reactivation and more
severe clinical manifestations of herpetic keratitis.

Several studies have also found similar results with
other viruses. Interestingly, Piyathilake et al. ** evaluated the
influence of plasma folate and vitamin B12 concentrations
on cervical cancer risk. Folate and vitamin B12 may play a
critical role in lowering the human papillomavirus (HPV) 16

Table 1
Differences between number of herpetic keratitis recurrences and vitamin B12
level in blood
Model Sum of squares Mean square F Sig.
1 Regression 3.265 3.265 5.031 0.030
Residual 31.155 0.649
Dependent variable: number of recurrences; Predictors: (constant), vitamin B12
level in blood
Table 2

Correlation between the levels of vitamin B12 and folic acid and the number of
herpetic keratitis recurrences

. B12in Folicacidin Number of
Variable
blood blood recurrences
B12 in blood
correlation coefficient 1 0.587 -0.308
sig. (2-tailed) 0.000 0.030
Folic acid in blood
correlation coefficient 1 -0.200
sig. (2-tailed) 0.164
Number of recurrences
correlation coefficient 1

sig. (2-tailed)

sig. — significance.
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methylation-associated risk of developing higher grades of
cervical intraepithelial neoplasia. Likewise, Lopes et al. ®
revealed that vitamin B12 intake was inversely associated
with nononcogenic HPV persistence. Recently, it has been
observed that recurrent aphthous stomatitis, including
herpetic etiology, was also related to iron and vitamin B12
deficiency .

HSV establishes a latent infection in sensory neurons.
The fact that the latent viral genome has a transcriptionally
active LAT region that encodes the protein and
transcriptionally inactive lytic gene regions suggests
epigenetic regulation. The LAT region itself records various
forms of histone arrangement %182,

Immunological control of virus reactivation should also
be considered. The environmental and physiologic factors
that induce HSV-1 reactivation from latency include
exposure to UV light, stress, and immune suppression,
suggesting a possible role for T cells in preventing viral
reactivation 212%, Studies in rabbits and mice also
demonstrated that T cells infiltrate sensory neurons of the
eye region around 8-10 days after corneal infection and
remain there 242,

The virus does not produce proteins in the latency
period, and in that way, it “hides’ from the immune system.
Therefore, what maintained the attraction of CD8+ T cells
for latently infected neurons was unclear. At this juncture, a
definition of the terms latency and reactivation is important.

The virus is able to hide from the host immune system
during latency since the immune system can only respond to
viral protein synthesis.

As recently postulated, asymptomatic virus latency may
also be related to the epigenetic nature of the virus. In our
study, higher blood levels of both folic acid and vitamin B12
were associated with a reduced rate of recurrent herpetic
keratitis. Future clinical and molecular epigenetic studies are
necessary to clarify this further.

Conclusion

Our study showed that all patients in the acute phase of
the disease had lower reference values of vitamin B12 and
folic acid. Moreover, the recurrence rate of herpetic keratitis
was lower in patients with higher blood levels of vitamin
B12 and folic acid during the follow-up period.

Here, it is assumed that the reactivation of the HSV
virus may be related to the minimal deficiency of vitamin
B12 and folic acid during the latent phase of the disease.

Therefore, additional supplementation with vitamin
B12 and folic acid may be helpful in preventing the
reactivation of herpetic Keratitis, potentially due to the
epigenetic nature of virus reactivation. Further molecular
epigenetic research and clinical studies may contribute to
understanding and applying epigenetic therapy in herpetic
eye disease.
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Performance on the Rey-Osterrieth complex figure test and the
correlation with the magnetic resonance imaging brain lesion volume
in multi-infarct versus small vessel disease dementia

Postignuca na Rey-Osterrieth testu slozene figure i njihova povezanost sa
volumenom ishemijskih lezija mozga vizualizovanih tehnikom magnetne
rezonancije kod multi-infarktne demencije u odnosu na demenciju u okviru
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Abstract

Background/Aim. Regarding several cognitive domains,
including visuospatial and visuoconstructional abilities, lit-
tle is known about the differences between vascular de-
mentia (VaD) subtypes, even in the most common sub-
types, such as multi-infarct dementia (MID) and subcorti-
cal ischemic small vessel disease dementia (SSVD). This
paper aimed to identify the differences between the per-
formances on the Rey-Osterrieth Complex Figure (ROCF)
test in MID and SSVD and correlate the ROCF scores in
both groups with magnetic resonance imaging (MRI) is-
chemic lesion load. Methods. Sixty VaD patients with
matching severity of dementia, age, and education were in-
cluded in this study: 32 with SSVD and 28 with MID ac-
cording to the NINDS-AIREN (National Institute of Neuro-
logical Disorders and Stroke and Association Internationale pour la
Recherché et I'Enseignement en Neurosciences) neuroradiological
criteria. A quantitative scoring system was performed.
ROCF was given to all subjects in three test conditions:
copy, immediate recall after 3 minutes, and delayed recall

Apstrakt
Uvod/Cilj. U odnosu na kognitivne domene, ukljucujudi i

vizuospacijalne i vizuokonstrukcione sposobnosti, do sada
su malo opisivane razlike izmedu podtipova vaskualrne

after 45 min. Magnetic resonance imaging (MRI) of the is-
chemic brain volumes of anterior and posterior lesions,
left and right hemispheric lesions, left and right-sided ba-
sal ganglia lesions, and total lesion load (TLL) were calcu-
lated in both groups. Results. The MID group was more
impaired than SSVD on ROCF copy (p = 0.008), immedi-
ate recall (p= 0.005) and delayed recall (p = 0.001). There
were significant correlations between ROCF copy score
and the TLL (p < 0.05) and posterior brain lesion volume
(p< 0.05) in the MID group. Conclusion. The importance
of visuospatial, visuoconstructional deficit and impairment
of visual memory is disregarded in VaD subtypes. These
impairments are more severe in MID than SSVD and the
deficit of ROCF copying in MID patients correlates with
posterior and total MRI lesion volume.

Key words:

dementia, vascular; cerebrovascular disorders;
neurologic manifestations; neurologic examination;
magnetic resonance imaging; memory disorders.

demencije (VaD), pa ¢ak i kod najéeséih kao $to su mult-
infarktna demencija (MID) 1 demencija u okviru
supkortikalne ishemijske bolesti malih krvnih sudova
(SSVD). Cilj rada bio je da se utvrdi da li postoji razlika iz-
medu obolelih od MID i SSVD u odnosu na postignuca na
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Rey-Osterrieth testu slozene figure (ROCF), kao i da li
postoji povezanost izmedu postignuéa na ROCF i volumena
ishemijskih lezija na magnetnoj rezonanci (MR) mozga.
Metode. U studiju je bilo uklju¢eno 60 obolelih od VaD
ujednacenih u odnosu na tezinu demencije, starosnu
strukturu 1 stepen obrazovanja, i u odnosu na NINDS-
AIREN (National Institute of Neurological Disorders and Stroke
and Association Internationale pour la Recherché et I'Enseignement en
Neurosciences) neuroradioloske kriterijume. Grupa ispitanika
je bila podeljena na grupu MID sa 28 bolesnika i grupu
SSVD sa 32 bolesnika. Kod svih ispitanika izrazen je kvanti-
tativni skor kopiranja ROCF, neposredno prisecanje ROCF
nakon 3 minuta i odlozeno prise¢anje ROCF nakon 45
minuta. Izracuniati su: volumen ishemijskih lezija mozga
kod obe ispitivane grupe, volumeni anteriornih i postetior-
nih lezija, lezija leve i desne hemisfere, lezija bazalnih gangli-
ja sa leve i desne strane i ukupni volumen lezija mozga. Re-

zultati. U grupi MID bilo je teze osSteenje nego u grupi
SSVD na testu kopiranja ROCF (p = 0,008), neposrednog
prisecanja (p = 0,005) i odlozenog prise¢anja ROCF (p =
0,001). U MID grupi pronadene su znacajne povezanosti
izmedu kopiranja ROCF i volumena ukupnih (p < 0.05) i
posteriornih lezija mozga (p < 0.05) na MR. Zakljucak.
Kod podtipova VaD zanemaren je znacaj vizuospacijalnog i
vizuokonstrukcionog deficita, kao i osteenja vizuelnog
pamcenja. Ova ostecenja su teza kod MID nego kod SSVD.
Postoji povezanost deficita kopiranja ROCF sa volumenom
ukupnih i posteriornih lezija na MR kod obolelih od MID.

Kljucne reci:

demencija, vaskularna; cerebrovaskularni poremecaji;
neuroloske manifestacije; neurolosko ispitivanje;
magnetna rezonanca, snimanje; pamcenje, poremecaji.

Introduction

The association between vascular brain lesions and
cognitive deficits has been described over the past decades
through the concept of vascular dementia (VaD) and
vascular cognitive impairment -,

The heterogeneity of VaD influenced the problem of
classification and terminology within the category, in
which numerous VaD subtypes are recognized . Different
etiologies,  pathogenesis, and  pathomorphological
substrates in the VVaD subtypes have affected the specificity
of their cognitive profiles. The two most common VaD
subtypes are large vessel disease dementia, or, as many

authors call it, multi-infarct dementia (MID), and
subcortical ischemic small vessel disease dementia
(SSvD).

MID occurs most commonly as a result of multiple
major cortical infarcts, and the impairments of cognitive
functions in MID depend on the localization of infarction
and include focal neuropsychological symptoms such as
alexia, agraphia, acalculia, agnosia, apraxia, visuospatial
and visuoconstructive disorders, and impairment of verbal
and nonverbal memory.

The most common pathological substrate of SSVD
includes subcortical lacunar infarcts and extensive white
matter ischemic disease, which manifests as the lacunar
state or the Binswanger's disease or their overlap. SSVD’s
cognitive profile is characterized by impairment of
executive functions, decreased information processing
speed, impaired attention and working memory.

Visuospatial skills involve the person's skill to
identify the object visually, as well as to determine its
localization, spatial coordinates, and relationships with
other objects. Tests for assessing visuospatial abilities
measure the subject’s ability for visual discrimination, i.e.
identification of the shape, the wholeness, details,
understanding the similarities and differences in visual
material, the ability to synthesize visual information, and
the ability to imagine the object. Constructive praxia
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implies the ability to assemble or organize parts into one
whole. Impairments in this domain are reflected in free
drawing and copy tests. Non-verbal topographic or visual
memory is a complex process that relates to receiving,
processing, storing, and recalling visual information.

The Rey-Osterrieth Complex Figure (ROCF) & ° is
widely used in assessing visuospatial abilities, construction
praxia in two dimensions, and non-verbal memory 1° | as
well as in forming the strategy, planning, and organization.
The performance on the ROCF can be assessed by
quantitative and qualitative scoring. Successful copying of
Rey's figure requires attention and concentration activation,
the ability of visuospatial perception for identifying
elements of the figure, and visuomotor coordination with
the control of the executive system. All of this is associated
with the activation of different brain zones, such as the
right occipitoparietal lobe, the prefrontal lobe, the superior
parietal lobule, and Brodmann’s area V5 %,

Although there are studies that do not report the
importance  of lateralization, visuospatial and
visuoconstructive functions' impairments in stroke are
mainly associated with lesions of the right hemisphere.
Visuospatial and visuoconstructive deficits have been
associated with infarction in the middle cerebral artery
circulation, posterior lesions, occipital and parieto-occipital
lesions, and bilateral posterior lesions.

All this points to the importance of strategic
localization of ischemic lesions in the development of
impairments of these cognitive functions, but so far there
have been few reports of the differences between the VaD
subtypes in relation to the mentioned neuropsychologic
functions impairments.

The aim of this study was to examine whether MID
and SSVD differed concerning the impairment of
visuospatial and visuoconstructive abilities in two
dimensions and visual memory using the ROCF test. This
study also aimed to determine if there was a correlation
between these impairments and the volume of ischemic
lesion measured on magnetic resonance imaging (MRI).
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Methods

The study included 60 patients aged 50 to 80 years,
with probable VaD according to the NINDS-AIREN
(National Institute of Neurological Disorders and Stroke and
Association  Internationale  pour la  Recherche et
I'Enseignement en Neurosciences) criteria 2, with 8 to 16
years of education. The study was prospective and
randomized. The sample of patients with VaD was divided
into two groups according to the operationalized NINDS-
AIREN neuroradiologic criteria ** for vascular dementia:
MID comprising 28 patients (17 men and 11 women) and
SSVD comprising 32 patients (23 men and 9 women). The
study included patients with mild and moderate dementia
according to the Mini-Mental State Examination Test
(MMSE) ** score 2, The study did not include patients
with deep paresis or plegia of the dominant hand, visual and
hearing impairments, and patients who have aphasia,
delirium, outpatients and inpatients treated at the Clinic for
Neurology, Clinical Center of Vojvodina in Novi Sad.

The standard procedure for copying the Rey-
Osterrieth Complex Figure (ROCF) was applied & °.
Visuospatial and visuoconstructive abilities in two
dimensions were evaluated using the ROCF copy,
immediate recall after 3 minutes, using the ROCF
immediate recall, and delayed recall after 45 minutes, using
the ROCF delayed recall. All 18 ROCF elements in all
three attempts to draw ROCF were scored as follows: 2
points for correct and well-placed figure; 1 point for correct
and poorly placed figure; 1 point for deformed or
incomplete figure, or recognizable and well placed; 0.5
points for deformed or incomplete, or recognizable and
poorly placed figure; O points for missing or
unrecognizable figure. The maximum score was 36. Lower
scores indicated a lower performance. To evaluate the
accuracy of the elements of the figure, Taylor descriptive
criteria were used *°.

Visualization of cerebral ischemic lesions was done
with the Siemens Avanto Il apparatus (Erlangen, Germany),
with the magnitude of the magnetic field of 1.5 Tesla, and
the 3T Trio-Team in the interval of up to 3 months from the
date of the neuropsychological testing. The study excluded
patients who were in the acute phase of the stroke.

For determining the volume of ischemic lesions, the
following protocol was used: FLAIR (Fluid attenuation
inversion recovery) sequence in the sagittal plane, slice
thickness of 1 mm; between sequences 144 and 191, 1 mm
thick slices were used, depending on the volume of the
cranium; diffusion sequences (B = 0; 500; 1000) in the
transversal plane with calculated ADC map (apparent
diffusion coefficients), 5 mm thick, in order to exclude the
presence of acute infarction.

Neuroradiological criteria and volume calculation were
made by a neuroradiologist who was ignorant of the
information on the neurological status or neuropsychological
profile of the patient.

Calculating the lesion volume on MRI slices was done
by a semi-automated method, using the non-commercial

software program MIPAV (Medical Image Processing
Analysis and Visualization) 6, The MIPAV program was
used to analyze each individual FLAIR sagittal MRI slice in
the DICOM (Digital Imaging and Communications in
Medicine) format.

The MIPAYV is designed to automatically isolate the
ischemic area from the surrounding, intact parenchyma,
based on the difference in the signals of the changed and
unchanged brain parenchyma. This is made possible by using
the FLAIR (Fluid-attenuated inversion recovery) MRI
sequence that optimally displays changed parenchyma in the
form of a high signal (ischemia, gliosis, myelin destruction)
and preserved parenchyma, which has an intermediary
signal. Figure 1 shows an example of mapping ischemic
parenchyma in a patient with leukoaraiosis.

LR C e
Fig. 1 — Mapping ischemic parenchyma in a patient with
leukoaraiosis.

The volume of ischemic lesions was calculated by
multiplying the surface of the ischemic area. The volume
was automatically calculated with the MIPAV program using
the 1 mm MRI slices with the obtained volume of the
ischemic lesion in mm 3. By dividing the product by 1,000,
the volume of the lesion in milliliters was obtained. For both
study groups, the following parameters were calculated: the
volume of right-sided lesions (MRI right), the volume of left-
sided lesions (MRI left), the volume of anterior or
prerolandic lesions (MRI anterior), the volume of posterior
or postrolandic lesions (MRI posterior), the volume of basal
ganglia on the right (MRI BG right) and the volume of basal
ganglia on the left (MRI BG left).

The research was conducted in accordance with the
Ethical Principles of Medical Research Involving Human
Subjects — the World Medical Association Declaration of
Helsinki and with the consent of the Ethics Committee of the
Medical Faculty of the University of Novi Sad and the Ethics
Committee of the Clinical Center of Vojvodina.

As part of the descriptive statistics, data were presented
in the form of arithmetic mean, standard deviation, median,
and range. At the level of inferential statistics, the
significance of the difference between the investigated
groups was tested with the Student t-test. In the case of
disturbed normality of distribution, Mann-Whitney U-test
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was used to determine the differences between the groups.
The correlation between the tested parameters (performance
on the ROCF and volumetric measures of brain damage) was
determined by Spearman's rank correlation coefficient since
the distribution of the volume variables significantly
deviated from the normal distribution. Statistical data were
processed using the statistical software package SPSS (SPSS
17.00 for Windows).

Results

There was a statistically significant difference in all
three subtests of the ROCF test (copy, immediate recall, and
delayed recall) between MID and SSVD patients (Table 1).
Additionally, the SSVD group had a statistically significantly
higher average ROCF score in all three subtests than the
MID group.

Regarding the descriptive parameters of brain injury
volume on MRI (Table 2), there was a higher average

Table 1

volume of the ischemic lesion in the right cerebral
hemisphere compared to the left one in MID patients and
posterior compared to anterior parts. On average, SSVD
patients had a higher volume of lesions in the right cerebral
hemisphere compared to the left one, and anterior compared
to posterior parts. On average, SSVD patients had the
smallest lesion volumes in the left-sided basal ganglia.

There was a statistically significant moderate negative
correlation between MRI total brain lesion volume with
ROCF copy score (-0.484) and MRI volume of posterior
lesions with ROCF copy score (-0.455) in MID patients
(Table 3). No other correlations in MID patients were
statistically significant. In SSVD patients, there was a
statistically significant moderate positive correlation between
MRI total brain lesion volume with ROCF immediate recall
score (0.490) and MRI posterior lesion volume with ROCF
immediate recall score (0.424) (Table 4). No other
correlations in SSVD patients were statistically significant.

Mean score differences on the Rey-Osterrieth Complex Figure (ROCF) test
between patients with multi-infarct dementia (MID) and subcortical small
vessel disease dementia (SSVD)

MID SSVvD
Test recall (n=28) (n=32) p
mean + SD mean = SD
ROCF copy* 8.27 £7.60 13.31 +6.69 0.008
ROCF immediate recall® 2.61 +3.10 4,59 +3.00 0.005
ROCF delayed recall* 1.95+1.82 4.30 +3.07 0.001

SD - standard deviation; *Student’s t-test; TMann-Whitney U-test.

Table 2

Descriptive parameters of magnetic resonance imaging (MRI) ischemic brain injury volume in patients with
multi-infarct dementia (MID) and subcortical small vessel disease dementia (SSVD)

MID SSVD

Parameter (n=24) (n=28)
range median mean = SD range median mean = SD

MRI total 1.3-146.1 53.0 59.8 +43.3 0.3-42669.0 17.0 3948.6 £ 9271.9
MRI anterior 0.2-121.7 21.7 26.0+30.1 0.6-30247.0 66.0 2758.0 £ 6672.0
MRI posterior 0.0-98.7 24.7 28.6 +28.3 0.0-17282.0 496.5 2685.5 +4116.8
MRI left 0.0-141.2 135 25.8+35.9 0.0-13989.0 1407.5 3050.5 +3914.8
MRI right 0.0-145.6 22.4 336=x421 0.0-32610.0 656.0 3360.6 + 6472.4
MRI BG left 0.0-313.0 0.0 13.8£63.8 0.0-1784.0 1.0 214.1 £399.6
MRI BG right 0.0-1.3 0.0 0.1+0.3 0.0-4353.0 1.4 297.5 + 884.6

BG - basal ganglia; SD - standard deviation.

Table 3

Spearman’s rank correlation coefficient between the Rey-Osterreith Complex
Figure (ROCF) score and magnetic resonance imaging (MRI) volumetric
brain lesions in patients with multi-infarct dementia (MID)

ROCF ROCF ROCF
MRI . .

copy immediate recall delayed recall
MRI total -0.484" -0.245 -0.228
MRI anterior -0.198 0.007 0.088
MRI posterior -0.455" -0.387 -0.262
MRI left -0.091 -0.188 -0.305
MRI right -0.378 -0.140 -0.027
MRI BG left -0.131 -0.058 0.158
MRI BG right -0.117 -0.005 0.033

BG - basal ganglia; *p < 0.05.
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Table 4

Spearman’s rank correlation coefficient between the Rey-Osterreith Complex Figure
(ROCF) score and magnetic resonance imaging (MRI) volumetric brain lesions in
patients with subcortical small vessel disease dementia (SSVD)

MRI ROCF ROCF ROCF
copy immediate recall delayed recall

MRI total -0.005 0.4907 0.298
MRI anterior 0.006 0.283 0.313
MRI posterior 0.054 0.424* 0.354
MRI left 0.123 0.198 0.205
MRI right -0.012 0.294 0.132
MRI BG left 0.235 0.092 0.140
MRI BG right 0.177 0.275 0.048

BG - basal ganglia;*p < 0.05; 'p < 0.01.
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Fig. 2 — An example of a copy (a), immediate recall (b), and delayed recall (c) of Rey-Osterreith Complex Figure
(ROCF) in subcortical ischaemic small vessel disaese dementia (SSVD) patient

Figure 2 represents an example of severe impairment in
the visuospatial domain, the deficit of visuoconstructional
praxia with perseverations, as well as the deficit of
immediate and delayed recall ROCF in patients with SSVD.

Discussion

The aim of this study was to compare whether there
were differences in the performance on the ROCF test
between patients with MID and those with SSVD, matched
for gender, age structure, education, and severity of
dementia. The study also aimed to assess whether there was
a correlation between ROCF performance and the volume of
brain ischemic lesions.

The ROCF test is recommended for assessing
visuospatial abilities as a part of the 60-minute protocol in
examining cognitive functions in vascular cognitive
impairment 17+ 18,

Our results confirmed that patients with VaD had
deficits in visuospatial and visuoconstructive abilities and
visual memory *°.

Our data showed that both the MID and SVDD groups
had low scores on the ROCF copy, which means that both
groups had problems with visual perception, organization,
assembling the whole, and data processing. However, since
the scores on immediate and delayed recall were low as well,
it indicated a problem with coding and storing visual
information.

Although vascular dementia is the second most
common among dementias, the results of neuropsychological
studies are not unambiguous in terms of specifying a clear
neuropsychological profile associated with vascular brain
damage *°. Considering that the differences in the deficits of
numerous cognitive functions 2 have not yet been clearly
defined between VaD subtypes, the characteristics of the
visuospatial impairment are not sufficiently defined either,
nor is the deficit of constructional praxis in VaD subtypes.

The heterogeneity of VaD 2% 22, multiple classifications,
and diagnostic criteria influence interpreting the results of
neuropsychological studies in VaD. However, it was
observed that between VaD subtypes, executive functions
were more frequently impaired in small vessel dementia
compared to large vessel and mixed dementia and that
visuospatial and language deficits were more commonly
expressed in large vessel dementia (37.1% versus 15.5%) %,

Our study indicated that patients with MID have more
severe impairment of visuospatial and visuoconstructive
abilities, but also a more severe deficit of visual memory,
compared to those with SSVD.

The lesion volumetry in the MID group on MRI showed
a higher lesion volume in the right cerebral hemisphere than
in the left, as well as in the posterior regions compared to the
anterior ones. Even though the volume threshold was not the
subject of the research in this study, patients with very small
lesion volumes were also analyzed. This can indirectly
confirm the results of earlier studies 2* 2, which in the
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context of association between cognition and imaging
parameters in VaD, emphasize greater importance of
localization than the volume of ischemic lesions. Here, the
strategic localizations include the dominant angular gyrus,
the territory of the anterior cerebral artery and posterior
cerebral artery, the territory of the upper-middle cerebral
artery, left anterior corona radiata artery, basal ganglia,
bilateral medial thalamus, dominant nucleus caudatus,
anterior capsula interna, hippocampus, amygdala, and basal
forebrain.

However, some imaging studies also showed
contradictory results in the correlation between the infarct
location and dementia 2+ 2. The stated result of our study
may indirectly indicate the importance of other parameters,
such as the total number of lesions, lesion size, and
bilaterality of infarction.

The association between the volume of total and
posterior ischemic lesions and performance on the ROCF
copying test was found in the MID group. However, in all
other investigated domains in this group, as well as in SSVD,
no statistically significant negative correlation was found
between the performance on the ROCF and volumetric
measures. A possible reason for the absence of the
correlations in the present study is the insufficient sensitivity
of standard MRI techniques since studies using advanced
neuroimaging techniques have shown significant correlations
with cognitive impairment in VaD, especially in SSVD.

In agreement with earlier studies %2 , our results found
an association between cognitive impairment and the volume
of ischemic lesions. However, it should be taken into account
that the volume of functional loss may be more important
because it involves the effect of deafferentation of the cortex.

The  association  between  visuospatial  and
visuoconstructive deficits with the right hemispheric
infarction and posterior lesions 2 was confirmed, but our
study also anticipated the importance of MRI posterior
ischemic volumes. Lower performance in the MID group on
the ROCF copy was associated with MRI posterior volumes
and the total lesion load, indicating the association between

diffuse lesions and the visuospatial and visuoconstructive
deficits in MID.

The low ROCF performance in SSVD in our study is in
accordance with the published data that have shown that
visuoconstructive deficits occur in subcortical white matter
lesions, as well as in diffuse brain lesions and small
infarctions %%, Although it was not included in our study, the
qualitative analysis is important in assessing the copying,
immediate, or delayed recall of ROCF. Nevertheless,
indicative low ROCF scores in SSVD, as our results present,
are also important and are most likely a part of the
dysexecutive syndrome, which is the leading deficit in SSVD.
It may occur as a feature of interruption of the frontal-
subcortical circles, within diffuse changes of the white matter
and lacunae with a predilection for subcortical frontal regions.

A moderate positive correlation was found between the
total lesion load and ROCF immediate recall in the SSVD
group, as well as between the posterior lesion volume and
ROCF immediate recall. This result could generally reduce
the significance of the ischemic lesions' volume on MRI in
terms of visual memory deficits in patients with SSVD.

Study limitations encompass insufficient sensitivity of
volumetric measurements with a standard MRI technique
and lack of CSF and imaging biomarkers of amyloid
pathology. Therefore, patients with mixed pathology could
not have been excluded.

Conclusion

In patients suffering from multi-infarct dementia of
mild to moderate severity, there is a more severe impairment
of visuospatial and visuoconstructive abilities in two
dimensions, as well as a more severe impairment of
immediate and delayed visual memory, compared to patients
with mild to moderate subcortical ischemic small vessel
disease dementia. In patients with multi-infarct dementia,
there is a correlation between lower ROCF copy scores with
a higher total lesion load and a larger volume of posterior
lesions.
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Abstract

Background/Aim. Energy drinks (EDs) are widely used
by athletes as ergogenic agents and Red Bull® is one of the
most consumed EDs among them. The aim of this study
was to determine the acute and chronic effects of Red
Bull® on cardiodynamics and parameters of oxidative
stress in physically trained rats. Methods. Rats were
subjected to a swimming practice (1h a day, 5 days a week,
for 4 weeks). They were divided into 4 groups: rats that
did not consume ED either before swimming or prior to
sacrificing; rats that did not consume ED before
swimming but did consume ED 30 min prior to
sacrificing; rats that consumed ED 30 min before every
swimming training but did not consume ED prior to
sacrificing; rats that consumed ED 30 min before every
swimming training and 30 min before sacrificing. After
sacrificing, the hearts of the rats were isolated and

Apstrakt

Uvod/Cilj. Energetska pica (EP) se cesto koriste kao
ergogena sredstva od strane sportista, a Red Bull® je jedno
od najcesée konzumiranih EP. Cilj rada bio je da se utvrde
akutni i hroni¢ni efekti Red Bull®-a na kardiodinamiku i
parametre oksidativnog stresa kod fizi¢ki treniranih pacova.
Metode. Pacovi su bili podvrgnuti plivanju (1 h dnevno, 5
dana u nedelji, tokom 4 nedelje) i podeljeni u 4 grupe:
pacovi koji nisu konzumirali EP ni pre plivanja, ni pre
zrtvovanja; pacovi koji nisu konzumirali EP pre plivanja, ali
jesu 30 min pre Zrtvovanja; pacovi koji su konzumirali EP
30 min pre svakog plivanja, ali ga nisu konzumirali pre
zrtvovanja; pacovi koji su konzumirali EP 30 min pre
svakog plivanja i 30 min pre Zrtvovanja. Nakon Zrtvovanja,
srca pacova su bila izolovana i perfundovana prema tehnici

perfused according to the Langendorff technique. The
parameters of cardiac function were recorded, and also the
levels of prooxidants were measured in the coronary
effluent during coronary autoregulation. Results. Acute
administration of the ED had a positive inotropic effect
(manifested as a significantly higher level of the maximum
and minimum rate of pressure development in the left
ventricle), while chronic administration affected the
isolated increase in systolic left ventricular pressure. The
prooxidative effect of the ED was observed, which was
more pronounced in chronic consumption. Conclusion.
The main conclusion of our study is that chronic
consumption of ED changes the cardiovascular response
and redox status in acute consumption ED.

Key words:
energy drinks; exercise; cardiovascular system;
oxidative stress; rats; swimming.

po Langendorff-u. Odredivani su parametri funkcije stca,
kao i nivo prooksidantnih vrsta u koronarnom efluentu
tokom koronarne autoregulacije. Rezultati. U poredenju sa
kontrolnom grupom, akutna primena EP imala je pozitivan
inotropni efekat, znacajno povecanje maksimalne i
minimalne stope promene pritiska u levoj komori, dok je
hroni¢na konzumacija uticala na izolovano povecanje
sistolnog  arterijskog pritiska. Zapazeni su prooksidativni
efekti EP, $to je bilo izrazenije kod hroni¢ne konzumacije
EP. Zaklju€ak. Glavni zakljuéak ove studije jeste da
hroni¢na konzumacija EP menja kardiovaskularni odgovor i
redoks status prilikom akutne primene EP.

Kljuéne reci:
energetski napici; veZbanje; kardiovaskularni sistem;
stres, oksidativni; pacovi; plivanje.
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Introduction

Energy drinks (EDs) are beverages with stimulating
effects due to a combination of specific ingredients * 2. The
main active ingredient of these drinks is caffeine but it has
been shown that other components also contribute to the
changes in the work of the cardiovascular system 3. EDs are
consumed to provide additional energy, increasing cognitive
and physical performance, prolonging alertness, and
improving mood &. Due to the positive inotropic effect, they
should induce some benefit to exercising individuals by
improving skeletal muscle oxygenation and increasing
aerobic metabolism and muscular performance °. Thus, EDs
are widely used by athletes as ergogenic agents °.

Red Bull® (RB®) is considered to be one of the most
consumed EDs * %, It has been shown that 355 mL of RB®
leads to a significant increase in the systolic and diastolic
blood pressure, heart rate, stroke volume, and a double
product, which is an indirect indicator of oxygen
consumption in the myocardium 2. Because of the
significant increase in myocardial function of the right and
left ventricles (LVs), a positive inotropic effect of EDs has
been suggested . EDs affect the increase in glycemia,
cholesterol, and triglycerides *. Thus the overall effect of
EDs represents an increase in cardiovascular risk °. Acute
cardiovascular adverse effects of EDs include the effect on
hemodynamics and electrophysiological changes, the effect
on endothelial function, and the association with vascular
pathology ¢. The association between ED consumption and
cardiovascular changes includes supraventricular and
ventricular arrhythmias, ischemia and myocardial infarction,
QT interval prolongation, aortic dissection, and death .
Although moderate consumption of EDs is considered
relatively safe in healthy population °, their consumption is
not recommended in sports and during exercise, and special
caution is recommended for people with cardiovascular
diseases 118,

The occurrence of oxidative stress in a blood vessel and
damage to the endothelium-dependent vasodilation is
associated with a reduction in the production of nitric oxide
(NO) or the increased production of the reactive oxygen
species (ROS), in particular of superoxide anion (Oy) *°. The
effect of caffeine on blood vessel regulation is manifested
through the balance of vasoconstrictor and vasodilatory
effect 2. At rest, caffeine either improves or does no
alteration 2! to the endothelial function 2°. However, during
physical activity, this function is reduced 2. Current data
suggest that EDs decrease endothelial function at rest 2223, In
mice, it is shown that not only does the application of EDs
affect the reduction of peri-intestinal fat tissue, but it also
increases the pericardial fat tissue, which represents a
significantly greater source of chemokines and cytokines
with  proinflammatory properties, compared to the
subcutaneous fat tissue 24, which further implies a larger
production of ROS %, Particular importance is attributed to
oxidative stress because it plays an important role in
pathogenesis and the development of cardiovascular
diseases.

There are very few preclinical studies in the literature
examining the influence of EDs on the cardiovascular
system. The aim of this study was to determine the acute and
chronic effects of RB® on cardiodynamics and oxidative
stress in the coronary effluent in physically trained rats. The
study also aimed to determine the effect of chronic RB®
consumption on the changing of the indicated parameters
(cardiodynamics and oxidative stress) in the presence of an
acute RB® consumption.

Methods

The study was conducted in the Laboratory for
Cardiovascular Physiology at the Faculty of Medical
Sciences, University of Kragujevac. It was approved by the
Ethics Committee of the Faculty. Good Laboratory Practice
and the European Council Directive (86/609EEC) were
followed during the conception, design and performance of
the study.

Subjects

The study was performed using the Wistar albino rats.
The sample size calculation, based on a study published by
Barcelos et al. %, revealed that 24 rats were requisited to
perform the study. At the beginning of the study, the rats
were eight weeks old and weighed 200-250 g. They were
kept in cages (8 rats in one cage), fed with commercial rat
food (20% protein food, Veterinary Institute Subotica,
Serbia), and watered ad libitum. The temperature in the room
was set to 25°C, and 12 hours of light were provided.

Training protocol

The study lasted for 4 weeks. All rats were subjected to
a swimming practice (Lh a day, 5 days a week) in an 80 x 60
x 100 cm pool for experimental animals. An electric heater
was used to keep the water temperature at 34°C. During
swimming, the pump installed in the pool made constant
waves, in order to prevent the rats from floating. Rats were
constantly monitored during swimming.

ED consumption

Initially, rats were divided into two groups based on ED
consumption during the study period (rats that did and did
not consume ED 30 min before swimming). Later those two
groups were further divided into groups based on ED
consumption before the sacrificing (rats that did and did not
consume ED before they were sacrificed). Thus, groups were
formed as follows: control group (C-T) — rats that did not
consume ED either before swimming or prior to sacrificing
(n = 6); acute ED group (acED-T) — rats that did not
consume ED before swimming, but did consume ED 30 min
prior to sacrificing (n = 6); chronic ED group (chED-T) —
rats that consumed ED 30 min before every swimming
training, but did not consume ED prior to sacrificing (n = 6);
chronic + acute group (ch + acED-T) — rats that consumed
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ED 30 min before every swimming training and 30 min
before sacrificing (n = 6).

The ED administration was performed by an
intragastric gavage (p.o.). RB® was used in the amount of
3.75 mL/Kkg, as determined on the basis of the previously
published studies 2%, The indicated dose corresponds to a
dose of caffeine close to the maximum recommended
(about 6 mg/kg). A standard of 250 mL RB® contains the
following: 80 mg of caffeine, 1,000 mg of taurine, 21.5 g of
sucrose, 5.25 g of glucose, 600 mg of glucuronolactone, 20
mg of vitamin B3 (niacinamide), 5 mg of vitamin B5
(calcium pantothenate), 5 mg of vitamin B6 (pyridoxine
hydrochloride), 50 mg of inositol, 5 pg of vitamin B12
(cyanocobalamin), 100 mg of sodium citrate, as well as
natural and artificial flavors and colors (caramel,
riboflavin) & 2829,

Cardiodynamic parameters

After short ketamine/xylazine narcosis, rats were
sacrificed, and their hearts were excised and attached to the
Langendorff apparatus via aortic cannula. Krebs-Henseleit
buffer was used during the performance of the retrograde
perfusion according to the Langendorff technique. The
equilibration period, during which coronary perfusion
pressure (CPP) was kept at 70 cm H,O, was performed
first. After that, CPP was changed in the following order:
1) 60 cm H,0, 2) 80 cm H,0, 3) 100 cm H,0, 4) 120 cm
H,0, and 5) 40 cm H,O0.

Parameters of myocardial function were measured
using the pressure sensor (transducer BS4 73-0184,
Experimentria Ltd, Hungary) attached to the latex balloon,
filled with bubble-free saline, which was inserted into the
left chamber®®. Cardiodynamic  parameters  were
continuously measured. The following parameters of
myocardial function were recorded: 1) the maximum and
minimum rate of pressure development in LV (dP/dt max
and dP/dt min), 2) systolic LV pressure (SLVP) and
diastolic LV pressure (DLVP), and 3) heart rate (HR).
Furthermore, coronary flow (CF) was measured
flowmetrically.

Oxidative stress

CF collected during each CPP was used to measure
the levels of oxidative stress in coronary venous effluent. A
spectrophotometer (Analytic Jena Specord S 600, UK) was
used to determine the levels of the following: 1) superoxide
anion radical (Oz), 2) hydrogen peroxide (H20;), 3)
nitrogen monoxide (NO), and 4) index of lipid peroxidation
(TBARS). The exact protocols for measurement of those
prooxidative species may be found in our previously
published papers %! or in the original sources 3273,

Statistics

SPSS 23.0 was used to perform the statistical analysis.
Comparison of groups was performed using the parametric

Pusica I, et al. Vojnosanit Pregl 2021; 78(1): 47-55.

(t-test for independent samples) or nonparametric tests
(Mann-Whitney U test), depending on the results of the
Shapiro-Wilk test for data distribution. The results in the
figures are shown as the mean + standard error (SE) of the
mean.

Results

Cardiodynamics

Cardiodynamic parameters of isolated rat hearts in four
groups (C-T, acED-T, chED-T, ch + acED-T) are shown in
Figures 1-6.

—4—C-T —B=3ED-T —d—=ChED-T =H=ch+acED-T

mMaximumrate of leftve

o

CPP (cmH,0

Fig. 1 — Values of the maximum rate of left ventricular
pressure development during coronary autoregulation
of the isolated trained rat hearts in the following groups:
C-T, acED-T, chED-T, ch + acED-T (data are given as
means * standard error).

C-T - control group; acED-T - acute energy drinks (ED-T)
group; chED-T - chronic ED-T group; ch + acED-T —
chronic + acute ED-T groups; CPP — coronary perfusion
pressure.

T =—d=ChED-T =¢=ch+acED-T

CPP (emH,0

Fig. 2 — Values of the minimum rate of left ventricular
pressure development during coronary autoregulation
of the isolated trained rat hearts in the following groups:
C-T, acED-T, chED-T, ch + acED-T. CPP, coronary
perfusion pressure (data are given as means +
standard error).

For abbreviations see under Figure 1.
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——C-T —g=acED-T ——g=ChED-T ==g=ch+acED-T

CPP (cmH,0)

Fig. 3 — Values of systolic left ventricular pressure during

coronary autoregulation of the isolated trained rat hearts
in the following groups: C-T, acED-T, chED-T, ch +
acED-T. CPP, coronary perfusion pressure (data are
given as means * standard error).
For abbreviations see under Figure 1.

CT —@=3CEDT =gmChED-T =mbgemch+acED-T

CPP (cmH,0)

Fig. 4 — Values of diastolic left ventricular pressure
during coronary autoregulation of the isolated trained
rat hearts in the following groups: C-T, acED-T, chED-T,
ch + acED-T. CPP, coronary perfusion pressure (data
are given as means + standard error).

For abbreviations see under Figure 1.

e C-T ol ACED-T =il ChED-T  mdemch*aCED-T

H

Fig. 5 — Values of heart rate during coronary
autoregulation of the isolated trained rat hearts in the
following groups: C-T, acED-T, chED-T, ch + acED-T.

CPP, coronary perfusion pressure (data are given as
means * standard error).
For abbreviations see under Figure 1.

CT =Bm3EDT =t ChED-T e chacED-T

CPP (cmH,0)

Fig. 6 — Values of coronary flow during coronary
autoregulation of the isolated trained rat hearts in the
following groups: C-T, acED-T, chED-T, ch + acED-T.

CPP, coronary perfusion pressure (data are given as
means * standard error).
For abbreviations see under Figure 1.

Concerning the C-T group, the following results were
recorded in the acED-T group: 1) at all CPPs, statistically
significantly higher level of dP/dt max (p < 0.05; t-test for
independent samples), significantly higher level of HR (p <
0.05; Mann-Whitney test) and a significantly lower level of
DLVP (p < 0.05; t-test for independent samples); 2) at CPP
60-100 cm H,0O, statistically significantly higher level of
SLVP (p < 0.05; t-test for independent samples); 3) at CPP
60-120 cm HO, statistically significantly higher levels of
dP/dt min and CF (p < 0.05; t-test for independent samples).

Concerning the C-T group, the following results were
recorded in the chED-T group: 1) at all CPPs, statistically
significantly higher level of HR (p < 0.05; t-test for
independent samples) and significantly lower level of DLVP
(p < 0.05 Mann-Whitney test); 2) at CPP 60-120 cm H.0,
statistically significantly higher level of CF (p < 0.05;
Mann-Whitney test); 3) at all CPP, higher level of SLVP,
but only statistically significantly higher at CPP 60, 100 and
120 cm H;0 (p < 0.05; t-test for independent samples) and
higher level of dP/dt min, but statistically significant only at
CPP 100-120 cm H,O (p < 0.05; t-test for independent
samples); 4) at all CPP, higher level of dP/dt max, but
without statistical significance (p > 0.05; t-test for
independent samples).

Concerning the acED-T group, the following results
were recorded in the ch + acED-T group: 1) at all CPPs,
lower level of dP/dt max and higher level of DLVP, but
statistically significant for both parameters only CPP 40 cm
H20 (p < 0.05; t-test for independent samples); 2) at all CPP,
lower level of dP/dt min and CF, but without statistical
significance (p > 0.05; t-test for independent samples). There
were no statistically significant differences in the levels of
SLVP and HR between these two groups (p > 0.05; Mann-
Whitney test).

Concerning the chED-T group, the ch + acED-T group
recorded a lower level of dP/dt max and CF, as well as a
higher level of DLVP, but without statistical significance (at
all CPPs) (p > 0.05; t-test for independent samples; Mann-
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Whitney test). There were no statistically significant

differences in the levels of SLVP, dP/dt min, and HR
between these two groups (p > 0.05; Mann-Whitney test; t-
test for independent samples).

Concerning the C-T group, the following results were

recorded in the ch+acED-T group: 1) at all CPPs, a

significantly higher level of HR (p < 0.05; t-test for
independent samples), higher level of SLVP, but only at
CPP 60 and 80 cm H,0 statistically significantly higher (p <
0.05; Mann-Whitney test) and higher level of dP/dt min, but
at CPP 60-120 cm H,0 statistically significantly higher (p <
0.05; t-test for independent samples); 2) at all CPPs, higher
level of dP/dt max and CF, and lower level of DLVP, but
without statistical significance (p > 0.05; t-test for
independent samples).

Oxidative stress

Prooxidative parameters in the effluent during coronary
autoregulation of isolated rat hearts in four groups (C-T,
acED-T, chED-T, ch + acED-T) are shown in Figures 7-10.

i (=T ol ACED-T o CHELRT o 4@ CE DT

240

140
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Superoxide anion radical (nmal/ml]

40
40 60 80 100 120
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Fig. 7 — Values of superoxide anion radical in effluent,
during coronary autoregulation of the isolated trained
rat hearts in the following groups: C-T, acED-T, chED-T,
ch + acED-T (data are given as means + standard error).
For abbreviations see under Figure 1.
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Fig. 8 — Values of hydrogen peroxide in effluent, during
coronary autoregulation of the isolated trained rat hearts
in the following groups: C-T, acED-T, chED-T, ch +
acED-T. CPP, coronary perfusion pressure (data are
given as means * standard error).

For abbreviations see under Figure 1.

Pusica I, et al. Vojnosanit Pregl 2021; 78(1): 47-55.

s O onfllm 3CED-T g CHED-T st c+2CED-T

Nitrites (nmol/ml})
=
]
o

40 60 80 100 120
CPP (cmH,0)

Fig. 9 — Values of nitrites in effluent, during coronary
autoregulation of the isolated trained rat hearts in the
following groups: C-T, acED-T, chED-T, ch + acED-T
(data are given as means + standard error).
For abbreviations see under Figure 1.
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Fig. 10 — Values of index of lipid peroxidation (TBARS —
thiobarbituric acid reactive substances) in effluent during
coronary autoregulation of the isolated trained rat heart

in the following groups: C-T, acED-T, chED-T, ch +
acED-T (data are given as means + standard error).
For abbreviations see under Figure 1.

In relation to the C-T group, the following results were
recorded in the acED-T group: 1) at all CPP, the level of
TBARS (lipid peroxidation index) was statistically
significantly higher (p < 0.05; Mann-Whitney test); 2) at all
CPP, levels of O, and nitrites (NO) were higher, but without
statistical significance (p > 0.05; Mann-Whitney test; p >
0.05; t-test for independent samples, respectively). There was
no statistically significant difference in the level of H,O;
between these two groups (p > 0.05; Mann-Whitney test).

In relation to the C-T group, the following results were
recorded in the chED-T group: 1) at all CPP, the level of
TBARS was statistically significantly higher (p < 0.05;
Mann-Whitney test); 2) at CPP 60, 80, and 120 cm H,0, the
level of O, was statistically significantly higher (p < 0.05;
Mann-Whitney test); 3) at all CPP, level of H,O, was higher
but statistically significant only at CPP 60 cm H,0 (p < 0.05;
Mann-Whitney test); 4) at all CPP, levels of nitrites (NO)
were lower, but without statistical significance (p > 0.05;
Mann-Whitney).

In relation to the acED-T group, the following results
were recorded in the ch + acED-T group: 1) at all CPPs, the
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level of TBARS was statistically significantly higher (p <
0.05; t-test for unbound samples); 2) at CPP 40, 80, 100 and
120 cm H,0, the levels of NO were statistically significantly
lower (p < 0.05; Mann-Whitney test); 3) at all CPP, level of
H.O, was higher, but without statistical significance (p >
0.05; Mann-Whitney test). There was no statistically
significant difference in the level of O, between these two
groups (p > 0.05; Mann-Whitney test).

In relation to the chED-T group, the following results
were recorded in the ch + acED-T group: 1) at all CPPs, the
levels of NO were lower, but statistically significant only at
CPP 80-120 cm H,0 (p < 0.05; Mann-Whitney test); 2) at all
CPPs, the level of H,O, was lower, but without statistical
significance (p > 0.05; Mann-Whitney test). There were no
statistically significant differences in the levels of O, and
TBARS between these two groups (p > 0.05; Mann-Whitney
test; p > 0.05; t-test for independent samples).

In relation to the C-T group, the following results were
recorded in the ch + acED-T group: 1) at all CPPs, the level
of TBARS was statistically significantly higher (p < 0.05;
Mann-Whitney test), while the level of O, was higher, but
statistically significant only at CPP 60 and 80 cm H,O (p <
0.05; Mann-Whitney test); 2) at all CPPs, the levels of
nitrites (NO) were lower, but statistically significant at CPP
40, 80-120 cm H,O (p < 0.05; Mann-Whitney test). There
was no statistically significant difference in the level of H,0O;
between these two groups (p > 0.05; t-test for independent
samples).

Discussion

In this research, we studied the effect of RB® on
cardiovascular parameters and coronary autoregulation in the
isolated heart of trained rats, as well as the level of
prooxidative parameters in the coronary venous effluent. The
training included swimming for four weeks (1 hour/day, 5
days/week), which is considered to be a moderate-intensity
exercise. The specificity of swimming as an exercise is in
engaging the muscles of the entire body, which improves the
capacity of the cardiovascular system. The influence of RB®
was evaluated at three levels: acute consumption, chronic
consumption, as well as a combination of chronic and acute
consumption.

Coronary autoregulation implies an intrinsic cardiac
ability to maintain a relatively constant blood flow in
response to a change in perfusion pressure when myocardial
oxygen demand is constant *¢. The maximum rate of pressure
change in the LV (dP/dt max) occurs at the end of the
isovolumetric contraction and is used to estimate the
inotropic properties of the myocardium *, while the
minimum rate of pressure change in the LV (dP/dt min)
represents the relaxation rate (lusitropic properties of the
myocardium) and reflects the maximum rate of pressure drop
in the LV 3. In our study, the increase in the level of dP/dt
max and dP/dt min within the acED-T group was registered,
when compared to the C-T group. In line with that, acute
consumption of EDs contributed to an increase in SLVP,
HR, and CF, while DLVP was lower in the acED-T group.

As for the impact of RB® and other EDs on
cardiodynamics, the majority of previously published papers
have focused on acute consumption and have been conducted
on young, healthy people in a state of rest. As far as athletes
are concerned, after consuming RB® and during their recovery
phase following physical exercise, a significant increase in
contractility of the left atrium and ventricle was registered 3. It
is believed that most of the biological effects of EDs are
mediated by a positive inotropic effect 1, which is in line with
our results. As for humans, it has been demonstrated that the
acute consumption of 250 mL of RB® affects the increase in
mean arterial pressure ?, but there are also studies that have
shown no effect on systolic and diastolic arterial pressure at
rest 8, Additionally, in terms of the effect of EDs on the HR,
non-homogeneous results were obtained (mostly with no effect
or increase in the HR) % 2 but there was also a study
published, showing how EDs influenced the reduction of the
HR . It has been shown that a higher dose of RB® (355 mL)
affects the increase in systolic and diastolic arterial pressure
and the increase in the HR “°, as well as that RB® at a dose of
500 mL affects the increase in the activity of the sympathetic
nervous system “1. The aforementioned can be explained by
the effect of EDs on the increase in norepinephrine levels 42,
which increases the HR and blood pressure, triggers the
release of glucose from energy stores, and increases blood
flow to skeletal muscles *.

The dP/dt min level within the chED-T group was higher
when compared to the C-T group, indicating a positive
lusitropic effect of the EDs, while a decrease in DLVP was
also registered. As it is the case with acute ED consumption,
chronic consumption has also affected the increase in HR and
CF. The fact that there was no significant difference in the
dP/dt max level between the chED-T and the C-T group, as
well as that SLVP was significantly higher in the chED-T
group, can be interpreted as a negative influence of chronic
ED consumption. Hypertension can cause LV hypertrophy,
which is a risk factor for future cardiovascular events *. In
pre-clinical studies, chronic use of EDs has mainly been
evaluated through their effect on heart metabolism and,
following our results, a negative effect on the heart of the rats
has been registered 144, Regular moderate exercise has
beneficial effects on the heart %, but our results show the
chronic consumption of EDs can disrupt that effect.

Compared to acED-T, significantly lower levels of
dP/dt max were observed in the ch + acED-T group, which
may indicate slight depression in cardiac contractile force
and systolic function. Moreover, when compared to the
acED-T group, the lower values of dP/dt min (less
negative) and CF were registered in the ch + acED-T group
and, although they were not statistically significant, in
combination with a significantly higher level of DLVP,
they may be interpreted as mild changes in diastolic
function. The obtained results suggest that EDs have a
different effect on the cardiovascular system in chronic
consumers when they acutely consume EDs and when it
comes to occasional acute consumption. Given that the
consumption of EDs by athletes is still a controversial
topic, in terms of whether the benefits for improving the
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performance are greater than the potential health hazards,
the results describing how chronic consumption of EDs
affects cardiovascular response in acute consumption can
be useful for further research on this topic.

In acED-T and chED-T groups, when compared to the
C-T, there was a significant increase in lipid peroxidation
index level (estimated through the TBARS level), which
indicates the deterioration of redox status. Furthermore, a
significant increase in TBARS level was observed in the ch +
acED-T group, when compared to the acED-T group, which
suggests that in chronic consumers acute ED consumption
continues to deteriorate redox status. The intense lipid
peroxidation in biological membranes leads to the loss of
fluidity, a decrease in the membrane potential, the increased
permeability for H* and other ions and, in the end, a
membrane rupture may also occur with the release of cellular
content into extracellular space #’. Our results are consistent
with the increase in lipid peroxidation observed in the liver
and brain of rats, after 14 days of using another
commercially available ED “8. In the chED-T group, an
increased level of prooxidative species, O, and H,0,, was
also registered, when compared to the C-T. It is known that
O, and H,O, affect the activation of the mitochondrial
permeability transition pores, which leads to the loss of
cytochrome C from mitochondria and the activation of
caspases with the development of apoptosis 349, Generally,
a larger amount of Oz reacts with NO, reducing its
bioavailability and damaging endothelium-dependent
vasodilatation ®°. A moderate-intensity training leads to a
reduction in TBARS, Oy, and H,O, 3 while, in our study,
chronic ED consumption, in combination with moderate-
intensity training, had the opposite effect and caused an
increase in TBARS, O, and H,0,.

In the ch + acED-T group, when compared with the
acED-T group, a significant decrease in the NO level was
registered (estimated through the level of nitrite). It is known
that atherosclerosis occurs due to the mechanism of vascular
inflammation, which is defined by the increased production
of ROS and due to the fact that endothelial dysfunction is
characterized by the reduced production of NO 5. NO is
produced from L arginine and represents an important
endogenous basal coronary tone regulator, while reactive
hyperaemia and shear stress are a stimulus for the release of
NO from the endothelium and the formation of
vasodilatation. NO leads to the relaxation of the smooth
muscles of coronary vessels, inhibits adhesion and platelet
aggregation, inhibits leukocyte activation, and reduces the

consumption of oxygen in the myocardium %2, High glucose
levels in EDs can be a factor that contributes to the platelet
function damaging and the occurrence of endothelial
dysfunction 22, Hyperglycemia contributes to an increase in
oxidative stress markers, and lipid peroxidation in
erythrocytes is directly proportional to in vitro glucose
concentration %,

As it was already mentioned, EDs reduce endothelial
function in humans at rest 2 2% and our results in rats
show that this also applies to the physical activity of chronic
consumers when they consume EDs acutely. On the other
hand, acute administration of RB® at a dose of 250 mL and
355 mL has been shown to improve the endothelial
function 125, and this topic is an open field for further
studies. Due to endothelial dysfunction, ED consumption is
associated with an increased risk of myocardial ischaemia .
Previous evidence linking ED consumption with myocardial
ischaemia is mainly based on case reports. The lack of
randomized and prospective research is a major obstacle to
the impossibility of establishing an unambiguous connection
between excessive ED consumption and ischemia or
myocardial infarction.

Conclusion

While the acute effects of EDs on the cardiovascular
system are fairly clarified, chronic effects are much less
studied and further research is suggested. The conclusion of
our study is that acute administration of EDs had a positive
inotropic effect, while chronic administration affected the
isolated increase in SLVP, which could be considered the
potentially negative impact of EDs. Chronic administration
of EDs changed the cardiovascular response in acute
consumption. Moreover, the prooxidative effect of EDs was
observed. Due to the potential association of ED
consumption with the onset of endothelial dysfunction and
potential morbidity combined with physical exercise, further
research is needed to clarify action mechanisms and
significance of their effects, i.e. the correlations with clinical
outcomes.
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Abstract

Background/Aim. Incidentalomas of the adrenal gland
are adrenal masses commonly discovered by chance on
imaging not performed for suspected adrenal disease.
The aim of this study was to analyze clinical, hormonal
and histopathological characteristics of adrenal incidenta-
lomas. Methods. This retrospective study included 85
patients (32 men and 53 women) examined for adrenal
incidentalomas at the Clinic for Endocrinology, Military
Medical Academy in Belgrade, from January 2013 to De-
cember 2017. The age of the patients, gender, size, and
localization of adrenal tumors, functional activity, as well
as the presence of comorbidities were analyzed. Adren-
alectomy was performed in 35 patients due to its size and
functional activity, and histological findings were ana-
lyzed. Results. The largest number (56.4%) of the ad-
renal tumors, was detected by ultrasound examination of
the abdomen, 23 (27.2%) by abdominal computed to-
mography (CT) scan, 13 (15.2%) by chest CT scan and 1
(1.2%) by magnetic resonance (MR) imaging of the ab-
domen. The average tumor size was 3.8 £ 2.3 cm (range
from 1 to 15 cm). Adrenal tumors were bilateral in 20
(23%) patients, in 39 (46%) patients, the tumors were lo-
calized in the right adrenal gland, and in 26 (31%) in the
left gland. Subclinical hypercortisolism, defined as insuf-
ficient cortisol suppression during overnight dexame-

Apstrakt

Uvod/Cilj. Incidentalomi nadbubrega su tumoti
nadbubrezne regije koji su slucajno otkriveni razlic¢itim
radioloskim ispitivanjima, u toku dijagnostike oboljenja
koja nisu povezana sa adrenalnom patologijom. Cilj rada
je bio da se analiziraju klinicke, biohumoralne i his-
topatoloske karakteristike adrenalnih incidentaloma.
Metode. Retrospektivnom analizom bilo je obuhvaéeno
85 bolesnika (32 muskarca i 53 Zena), koji su ispitivani na

thasone test (1 mg), was observed in 34 (40%) patients,
while the absence of cortisol suppression (autonomous
cortisol secretion) was found in 4 (4.7%) patients. In the
remaining 47 (55.3%) patients, complete overnight sup-
pression of cortisol secretion was achieved. Thirty-five
(41%) patients underwent adrenalectomy; among them,
in 4 (11.4%) cases, adrenocortical carcinoma was found,
15 (42.9%) were adenomas, pheochromocytoma was
found in 4 (11.4%) cases, nodular hyperplasia in 5
(14.3%) cases, distant metastasis in one (2.8%) case and
the remaining were different benign masses. Conclu-
sion. For patients with adrenal incidentalomas, two fun-
damental questions on determining the functionality of
the tumor and/or the presence of malignancy need to be
clarified. All patients with adrenal incidentaloma should
undergo hormonal evaluation for autonomous or possi-
ble autonomous cortisol secretion, as well as for auton-
omous, adrenergic, and mineralocorticoid excess. In pa-
tients with autonomous adrenal secretion, surgery is indi-
cated even if the typical clinical manifestation is absent.
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adrenal gland neoplasms; adrenal incidentaloma;
diagnosis; surgical procedures, operative;
histological techniques; ultrasonography.
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Beogradu, u periodu od januara 2013. do decembra 2017.
godine zbog incidentaloma nadbubrega. Ispitivani su
zivotno doba bolesnika, veli¢ina lokalizacija i funkcional-
na aktivnost tumora, kao i postojanje komorbiditeta.
Adrenalektomija je ucinjena kod 35 bolesnika na osnovu
tumorske velicine, hormonske aktivnosti i pridruzenih
bolesti. Rezultati. Najveci broj (56,4%) adrenalnih tu-
mora otkriven je ultrazvuénim pregledom abdomena, kod
23 (27,2%) bolesnika putem kompjuterizovane tomo
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grafije (CT) abdomena, kod 13 (15,2%) bolesnika putem
CT pregleda grudnog kosa i kod 1 (1,2%) bolesnika
pomoc¢u magnetne rezonance abdomena. Prosecna
veli¢ina tumora iznosila je 3,8 * 2,3 cm (raspon od 1 do
15 cm). Adrenalni tumori su bili bilateralni kod 23%
bolesnika, kod 46% bolesnika su bili lokalizovani u des-
nom, a u 31% slucajeva u levom nadbubregu. Supklinicki
hiperkorticizam, definisan kao neadekvatna kortizolska
supresija prekonoénim deksametazonskim testom (1 mg)
uocena je kod 34 (40%) bolesnika, dok je odsustvo korti-
zolske supresije (autonomna kortizolska sekrecija)
pronadena kod 4 (4.7%) bolesnika. U preostalih 47
(55.3%) bolesnika ostvarena je kompletna prekonoéna
supresija deksametazonom. Adrenelektomija je ucinjena
kod 35 (41%) bolesnika, medu kojima je kod njih 4
(11,4%) dijagnostikovan adrenokortikalni karcinom, kod
15 (42,9%) adenomi, feohromocitom kod 4 (11,4%),
nodularna hiperplazija kod 5 (14,3%), udaljena metastaza
kod jednog (2,8%), dok se kod preostalih bolesnika

radilo o razlicitim benignim masama. Zaklju¢ak. Kod
bolesnika ~ sa  incidentalno  uocenim  tumorima
nadbubrezne regije trebalo bi razjasniti dva osnovna pi-
tanja: funkcionalni status tumora i/ili prisustvo malig-
niteta. Kod svih bolesnika bi trebalo sprovesti biohu-
moralno ispitivanje u smislu autonomne ili moguée au-
tonomne kortizolske sekrecije, kao 1 ispitivanje au-
tonomnog adrenergi¢nog i mineralokortikoidnog ekscesa.
Kod svih bolesnika kod kojih postoji dokaz o autonom-
noj sekreciji bilo kojeg hormona, neophodno je sprovesti
radikalno lecenje, nezavisno od prisustva ili odsustva
tipicne klinicke manifestacije.

Kljucne reci:

nadbubreZne Zlezde, neoplazme; nadbubreina
Zlezda, incidentalom; dijagnoza; hirurgija,
operativne procedure; histoloske tehnike;
ultrasonografija.

Introduction

Adrenal incidentalomas are frequent endocrine
disorders considered as the disease of modern technology,
which lead to a marked increase of accidentally
discovered tumors. By definition, these are asymptomatic
adrenal masses detected on imaging not performed for
suspected adrenal disease 1. Adrenal incidentaloma is not
a single clinical entity; this term includes a range of
different pathological states common to being discovered
by chance. Incidentalomas of the adrenal gland include a
large number of histological diagnoses that originate from
the adrenal medulla, cortex, or extra-adrenal tissues.
According to the clinical features, these are most often
nonfunctioning tumors, while a small number of patients
exhibit a clinical presentation of enhanced secretion of
one or more adrenal hormones. The initial diagnostic
evaluation is aimed at revealing the functional status of
the mass and the possibility of malignancy. For this
reason, all patients with incidentally discovered adrenal
masses must undergo a detailed clinical, biochemical and
radiological assessment 2 3,

The treatment of these patients depends on the
tumor's functional activity, size, radiological
characteristics and growth rate. The quality of life is
another vital factor that influences the decision, but our
knowledge about the impact of these tumors on quality of
life is insufficient. According to the current guidelines,
surgical treatment is recommended for adrenal masses
larger than 4 cm in diameter, except in the case of clear
benign lesions such as cysts or myelolipomas. Tumors
smaller than 4 cm should be regularly laboratory and
radiologically followed 2.

The aim of this study was to analyze clinical and
hormonal characteristics of adrenal masses, incidentally
discovered and treated in our clinic during the five-year
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period, as well as the relationship with histopathological
diagnosis in operated patients.

Methods

This retrospective study included 85 patients (32
men and 53 women), examined for incidentally
discovered adrenal masses at the Clinic for
Endocrinology, Military Medical Academy in Belgrade,
from January 2013 to December 2017. The examination
excluded patients with previously suspected adrenal
functional adenomas or concurrent history of primary
malignancies. We analyzed the age of the patients,
gender, size and localization of adrenal tumors, previous
examinations that led to the diagnosis of incidentaloma,
functional activity, as well as the presence of concomitant
arterial hypertension, diabetes mellitus, osteoporosis,
dyslipidemia and obesity.

For assessing hormonal activity, we analyzed basal
plasma adrenocorticotropic hormone and cortisol plasma
values, overnight dexamethasone suppression test, serum
dehydroepiandrosterone  sulphate  (DHEAS), serum
testosterone and plasma concentrations of 17-beta
estradiol, metanephrine and normetanephrine. Due to
some technical incapacities, plasma aldosterone
concentrations and plasma renin activity were performed
only in patients with hypertension and accompanied
hypokalemia, while daily urinary free cortisol and urinary
17-ketosteroids were not performed at all. The diagnosis
of subclinical Cushing's syndrome (SCS) (silent Cushing's
syndrome or possible autonomous cortisol secretion) was
based on plasma cortisol levels after an overnight
dexamethasone test (values between 50 nmol/L and 138
nmol/L). Patients with cortisol levels over 138 nmol/L
after the overnight dexamethasone suppression were
considered to have autonomous cortisol secretion. In
patients with suspected mineralocorticoid excess, if the
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aldosterone/renin ratio was greater than 20, autonomous
aldosterone secretion was confirmed.

Adrenalectomy was performed in 35 patients due to
tumor size (over 4 cm). Functional activities,
comorbidities, and histological findings were analyzed.

Results

Eighty-five patients, 32 (37.5%) men and 53 (62.4%)
women, were hospitalized for a five-year period for
examining incidentally discovered adrenal masses. The
average age of these patients was 59 + 30 years (range from
28 to 79 years of age). Sixty-four (75%) patients were over
50 years old, with a peak in the seventh decade in 32 (38.5%)
patients.

In 48 (56.4%) patients with adrenal incidentaloma,
tumors were detected by an ultrasound examination of the
abdomen, in 23 (27.2%) patients by abdominal computed
tomography (CT) scan, in 13 (15.2%) patients by chest CT
scan and in 1 (1.2%) patient by magnetic resonance (MR)
imaging of the abdomen. The average tumor size was
3.8 £ 2.3 cm (range from 1 to 15 cm).

Adrenal tumors were bilateral in 20 (23%) patients, in
39 (46%) patients, adrenal tumors were localized in the right
adrenal gland, and in 26 (31%) patients in the left gland.

The way of detecting adrenal tumors is shown in
Table 1.

Table 1
Detection of adrenal incidentalomas
Indications for medical examination Patients
n (%)
Medical checkup (non-endocrine disorders) 21 (24.7)
Gastrointestinal symptoms 12 (14.1)
Pulmonary symptoms 12 (14.1)
Urinary symptoms 11 (12.9)
Stomach ache 13 (15.3)
Cardiovascular symptoms 7(8.2)
Lumbar syndrome 5(5.9)
Gynecology symptoms 2(24)
Traumatic injury 2(2.4)
Total 85 (100)

Subclinical hypercortisolism (SCS), defined as an
insufficient cortisol suppression during the low dose
overnight dexamethasone test (1 mg) (plasma cortisol
between 50 and 138 nmol/L) was observed in 34 (40%)
patients, while the absence of cortisol suppression
(autonomous cortisol secretion) was found in 4 (4.7%)
patients. In the remaining 47 (55.3%) patients, complete
overnight suppression of cortisol secretion was achieved
(plasma cortisol less than 50 nmol/L) (Table 2). In the group
of patients with SCS, nearly 23 (74%) patients had
accompanied arterial hypertension, 7 (20%) patients had type
2 diabetes, 5 (14.70%) had dyslipidemia, another 5 (14.7%)
had osteoporosis and 20 (58.8%) were overweight or obese —
body mass index > 25 kg/m2. Normal values of basal plasma

cortisol levels were found in 63 (53.6%) patients, while the
values were elevated in the remaining 22 patients. Among
them, 10 patients had SCS, 4 had autonomous cortisol
secretion, and in 8 patients, complete suppression during the
overnight dexamethasone test was found.

Table 2

Frequency of different types of
adrenal incidentalomas (n = 85)

Type of adrenal Patients
incidentaloma n (%)
Nonfunctioning 41 (48.2)
Functioning 44 (51.8)
SCS 34 (40)
ACS 4 (4.7)
AAS 2(2.4)
pheochromocytoma 4(4.7)

SCS - subclinical Cushing’s syndrome;
ACS - autonomous cortisol secretion;
AAS - autonomous aldosterone secretion.

Cut-off values (more than 20) were reached in two
patients, who underwent surgical adrenalectomy, and
histopathologic examination confirmed adrenal cortical
adenoma. After the surgical treatment, both patients
remained normotensive and normokalemic.

Thirty-five (41%) patients underwent adrenalectomy;
among them, adrenocortical carcinomas were found in 4
(11.4%) cases, 15 (42.9%) were adenomas,
pheochromocytoma was found in 4 (11.4%) cases, nodular
hyperplasia in 5 (14.3%) cases, distant metastasis (2.8%) in
one case and the remaining were different benign masses
(Figure 1). Of the 15 patients with adenomas, 2 had
aldosteronoma, 7 had SCS, 3 had autonomous cortisol
secretion and the rest had nonfunctioning adenomas.

Metastasis| |1

Ganglioneurinoma I:I 1

Pseudocyst|

Nodular Hyperplasia

ACC

Pheochromocytoma

Adenomas [ | 15

6 2 4 ] 8 1'0 1.2 14 16
Fig 1. - Histological findings in operated patients.

ACC - adrenocortical carcinoma.

The surgical treatment was performed in 8 patients with
SCS due to the tumor size (over 4 cm) and the presence of at
least two comorbidities. In one operated patient, the
histological analysis confirmed adrenocortical carcinoma;
the rest were functional adenomas. Interestingly enough, 5
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(75%) patients with SCS and mild arterial hypertension
became normotensive after adrenalectomy, with no need for
any further antihypertensive treatment.

Pheochromocytoma was found in 4 patients (1 male and
3 female) with an average age of 53 + 13 years and average
tumor size of 4.5 + 3.1 cm (range from 1.8 to 6.1 cm). All of
the patients had biochemical confirmation of autonomous
adrenergic hypersecretion expressed by elevated plasma
levels of metanephrine and normetanephrine. Hypertension
was present in 75% of the patients. Adrenocortical
carcinoma (ACC) was observed in 4 patients (2 male and 2
female), with an average age of 53 £ 9 years (range from 44—
60 years of age) and an average tumor size of 7.9 +5.7 cm
(range from 3.5 to 15 cm). Two patients had arterial
hypertension, one was diabetic and one patient had
autonomous cortisol secretion. Bilateral adrenal masses were
found in 19 cases (22.3%). Of these patients, 10 had SCS,
while the rest were nonfunctioning tumors. Among these,
adrenalectomy of tumors over 4 cm in diameter was
performed in 4 cases.

The results of histological analysis of patients operated
on due to incidentally discovered adrenal tumors are shown
in Figure 1.

Due to some technical inabilities, we performed
measurement of aldosterone/plasma renin activity ratio in
only three patients who had associated hypertension and
hypokalemia. Cut-off values (more than 20) were reached in
two patients who underwent surgical adrenalectomy and his-
topathologic  examination confirmed adrenal cortical
adenoma. After surgical treatment, both patients remained
normotensive and normokalemic.

Discussion

The prevalence of randomly detected adrenal masses
during the CT imaging is 3%—-4%, with slightly greater
incidence in women . In autopsy studies, the frequency of
these tumors varies depending on the patient's age and ranges
from 1%-7.8% 5. These tumors are rarely seen in people
under 30 years of age (0.3%), with the highest incidence in
people between 50 and 70 years of age. Adrenal
incidentalomas are most often found in the right adrenal
gland, 50%-60%, in the left adrenal gland, 30%—-40%, and in
10%-15% of patients in both glands. The average size of
these changes is 3-3.5 cm and ranges from 0.5 cm to 25
cm “7. Similarly, in our investigated group 75.3% of the
patients were over 50 years old, with a peak in the seventh
decade in 38.5% of the patients. The average size of
incidentaloma in our patient group was 3.8 cm ranging up to
15 cm in diameter and was most often localized in the right
adrenal gland. A possible explanation for the higher
incidence in older age is the more frequent use of
radiological diagnostic imaging, as part of the evaluation of
various diseases, or possible compensatory hyperplasia in
response to local ischemia due to atherosclerotic changes in
blood vessels &.

Clinical evaluation of adrenal incidentaloma implies
detailed history and physical examination in order to access
clinical symptoms and signs of adrenal hormonal excess.
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Biohumoral investigation should focus on determining the
existence of hypercortisolism, hyperaldosteronism, or
autonomous sympathoadrenal hypersecretion. Radiological
evaluation should be done to determine whether the
incidentally revealed mass is benign or malignant. Most
authors suggest that MR imaging has several advantages
over the CT scan because of its lack of radiation exposure,
iodine-based contrast media, and the superior tissue
contrast resolution °8. Yet, the current recommendations of
the European Clinical Practice Guideline primarily suggest
the use of non-contrast CT imaging in order to determine if
the mass is homogenous [Hounsfield units (HU) <10] and
lipid-rich and therefore benign®. Regardless of the way the
incidentalomas were found, all patients in this series
underwent adrenal non-contrast or contrast CT imaging.

According to clinical features, adrenal incidentalomas
are most often nonfunctioning tumors, while in a small
percentage of patients, the hypersecretion of one or more
adrenal hormones is present. Interestingly, in this group of
incidentalomas, there was a slightly higher frequency of
functioning tumors (51.8%), while the patients with SCS
were the most frequent. Literature data report a prevalence
of 5%-24% for SCS in patients with adrenal
incidentaloma "%, This wide range could be partly
explained by different diagnostic criteria for SCS. In our
group of patients, the presence of SCS in 34 (47.3%)
patients was observed, while the autonomous cortisol
secretion was found in 4 (5.3%) cases. In the remaining 47
(47.4%) cases, complete overnight suppression of cortisol
secretion was achieved. The risk of developing autonomous
cortisol secretion without signs of overt Cushing's
syndrome varies between 0%-11% of patients with adrenal
incidentaloma * ° All four patients with autonomous
cortisol secretion in this group had no convincing clinical
signs of Cushing's syndrome.

Normal values of basal plasma cortisol levels were
found in 63 (53.6%) patients, while the values were elevated
in the remaining 22 patients. Among the patients with
elevated cortisol levels at basal state, 12 patients had SCS, 4
had autonomous cortisol secretion, while in 4 patients,
complete overnight suppressions were found. Normal values
of basal cortisol levels do not exclude the presence of
cortisol excess. In the group of patients with normal basal
cortisol levels, SCS was observed in 10 cases, while the
complete suppression of cortisol secretion was achieved in
the remaining patients.

Patients with SCS should be considered individually.
When deciding on further treatment, patients' age, general
condition, presence of comorbidities and the degree of
cortisol excess should be taken into account.

Adrenocortical carcinoma (ACC) is a rare malignancy
with an incidence that ranges from 0.7-2 cases per million
habitans/year, with the peak of occurrence between 40 and
50 years of age. In some series, malignancy was significantly
associated with age, weight loss and increased tumor size .
Although steroid hormone excess is present in most ACC
(40% to 60%), in 20% of cases, it is diagnosed
incidentally 2. Traditional imaging is able to correctly
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diagnose an adrenal mass as ACC in most cases. The risk of
ACC rises with age and tumor size. Index of suspicion
increases for tumors over 4 cm in diameter (sensitivity 97%,
specificity 52%) and over 6 cm (sensitivity 91%, specificity
80%). Most of the ACC are larger heterogeneous tumors due to
the areas of necrosis, hemorrhage and calcification, usually with
irregular margins . Currently, a non-contrast CT scan is
recommended as a mandatory imaging technique in suspicion of
ACC. The threshold of <10 Hounsfield units (HU) for benign
adrenal masses on non-contrast CT has been established by
many studies. At the same time, the risk of malignancy in
homogenous adrenal masses with 5 cm in diameter and non-
contrast attenuation values of <10 HU is almost zero. When the
basal density is more than 10 HU, contrast CT imaging should
be performed; since the malignant adrenal lesions demonstrate a
slower washout of contrast medium, an absolute washout of
over 50% suggests a benign adrenal mass >,

The benefit of MR imaging in the differential diagnosis
of adrenal masses is less clear.

If the CT scan cannot perfectly differentiate the origin of
adrenal masses, MR imaging could be useful in diagnosing
ACC by the presence of isointense to hypointense signal on
T1-weighted images; the hyperintense signal on T2-weighted
images, and a heterogeneous signal drop on chemical shift 2,

According to the current guidelines, surgical treatment is
recommended for adrenal masses larger than 4 cm in diameter,
except in the case of clear benign lesions, such as cysts or
myelolipomas. Tumors of less than 4 cm should be regularly
laboratory and radiologically followed *2,

In this series of adrenal incidentaloma, ACC was
observed in 4 patients (2 male and 2 female), with the average
age of 53 + 9 years (range 44-60 years of age) and the average
size of 7.9+ 5.7 cm (range 3.5-15cm). Deciding upon the
operative treatment was based on the tumor size in three
patients (more than 4 cm) and on the typical radiological
characteristics observed in contrast CT imaging in all four
cases. Two patients with ACC were hypertensive, one was
diabetic, and one patient had autonomous cortisol secretion.

The presence of pheochromocytoma should be excluded
in all patients with adrenal incidentaloma, including those with
normal blood pressure. About 30% of all pheochromocytoma
are detected incidentally and their prevalence is increasing.
Prevalence of pheochromocytoma in adrenal incidentalomas
varies from 1% to 11%, according to different authors 716, In
this study, there were 4 patients (11.4%) with
pheochromocytoma with an average tumor size of 4.5+ 3.1
cm (range 1.8-6.1 cm). Currently, there is a lack of consensus
on the best initial diagnostic test for evaluating
pheochromocytoma. Most authors recommend using plasma
metanephrine as the initial diagnostic test due to its high
diagnostic sensitivity. Plasma metanephrine levels 3 times
higher than normal are highly diagnostic for
pheochromocytoma (sensitivity 96%-100% and specificity
85%-89%) 16-18,

On contrast-enhanced CT imaging, pheochromocytoma
may show homogenous or variable enhancement due to areas of
cystic changes and hemorrhage. Contrast washout in
pheochromocytoma may be variable and may overlap both

benign or malignant lesions such as ACC, although a non-
contrast CT of less than 10 HU is extremely rare in these
tumors® 2. Pheochromocytoma typically shows avid
gadolinium enhancement in the MR imaging, but this could be
variable depending on the presence of cystic or necrotic areas 2.

All our patients had biochemical confirmation of
autonomous adrenergic hypersecretion expressed by elevated
plasma levels of metanephrine and normetanephrine. All cases
were confirmed by pathohistological examination. It is not
unusual that incidentally discovered pheochromocytoma show
no hypertension in clinical presentation * % 8, The prevalence
of normotensive pheochromocytoma in a series of adrenal
incidentalomas ranges up to 50% 2 2%, Deciding upon the
surgical treatment was based on the radiographic
characteristics of the tumor and the results of biochemical
analysis, even though one patient had no hypertension.

The estimated prevalence of primary hyperaldosteronism
in adrenal incidentaloma is less than 1%. In the examined
group, there were two patients (2.4%) with autonomous
mineralocorticoid excess. It is known that some of these
patients can be normokalemic. Because of that, it is
recommended that the  screening for  primary
hyperaldosteronism be performed in all hypertensive patients
with adrenal incidentalomas * % 2425,

Bilateral adrenal masses were found in 19 (22.3%) cases;
of these, 10 patients had SCS, while the rest were
nonfunctioning tumors. Unilateral adrenalectomy of larger
tumors (over 4 cm in diameter) was performed in 4 cases.
Since none of the SCS patients and bilateral adrenal masses
had no clinical signs of overt Cushing’s syndrome, deciding
upon the operative treatment was based on the tumor size and
the presence of comorbidities. Among the operated masses,
the histopathological analysis showed the presence of
adenoma in all 4 patients.

In our study group, 35 patients underwent
adrenalectomy. Surgical treatment was performed in all
functioning tumors, those larger than 4 cm in diameter and
those with suspicious radiological characteristics. In patients
with SCS, surgical treatment was performed on large tumors,
or if at least two comorbidities were present. Adrenalectomy
was performed using laparoscopic surgery or open
laparotomy. For adrenal masses that were suspected of
malignancy, larger than 6 cm, and with signs of local invasion,
open adrenalectomy was performed; for tumors without
evidence of local invasion and less than 6 cm in diameter,
laparoscopic surgery was performed. All patients with
autonomous cortisol secretion and those with SCS received
preoperative and postoperative glucocorticoid treatment for at
least 6 months. Follow-up of operated patients is ongoing
according to actual recommendations % %,

Conclusion

For patients with incidentally detected adrenal tumors,
two questions on determining the tumor functionality and/or
the presence of malignancy need to be clarified. The existence
of typical clinical manifestation of hormonal excess is not
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necessary for hormonal testing. All patients with adrenal
incidentaloma should undergo hormonal evaluation for
autonomous or possible autonomous cortisol secretion, as well
as for autonomous, adrenergic, and mineralocorticoid excess.
The radiologic evaluation most often refers to contrast
medium washout on CT scan or tumor density on non-contrast

CT imaging. Adrenal masses with suspicious radiologic
characteristics, functional tumors, and those with more than 4
cm in diameter should undergo adrenalectomy. In patients
suspected of having autonomous adrenal secretion, surgery is
indicated even if the typical clinical manifestation is absent.
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Abstract

Background/Aim. In the spitit of personalized medicine, de-
termining caries biomarkers in the saliva and gingival crevicular
fluid (GCF) attracts great attention in the current dental re-
search. The concentration of GCF cytokines is illustrative in
depicting the processes in tooth structures. Their relevance
must be inspected with aspects of tooth position and caries le-
sion level. Different impacts of dental restoration materials on
GCF IL-18 and TNF-a could be used as a parameter for esti-
mating local inflammation. This paper aimed to estimate the
concentrations of the proinflammatory cytokines (IL-18 and
TNF-0) in the GCF and to correlate them with caties exten-
sion, tooth position, and different restorative biomaterials.
Methods. GCF samples were collected from 90 periodontally
healthy patients demonstrating at least one tooth with proximal
caries and one intact tooth, at the baseline, 7 and 30-days post-
treatment. The biomarkers’ profile was investigated in relation
to different levels of caries extension (superficial, pulpitis, gan-
grenous, root affection), defect size, and restorative biomatetial.
Results. Before therapy, caries level was significantly associat-
ed with GCF IL-13 concentration, demonstrating the lowest
level in gangrenous (C4) and superficial caries (C2). Thirty days
after therapy, root affection (C5) was characterized by the high-
est IL-1B concentration. Different dental fillings showed vari-

Apstrakt

Uvod/Cilj. U duhu personalizovane medicine, odredivanje
biomarkera za karijes u pljuvacki i gingivalnoj crevikularnoj
tecnosti  (gingival crevieulr  fluid — GCF) privlaci veliko
interesovanje u novijim stomatoloskim istrazivanjima.
Koncentracija citokina u GCF reflektuje procese u zubnim

ous GCF cytokine changes. CPC induced a significant I1L.-1§3
increase in more than 70% of treated patients. Caries lesion size
was insignificantly associated with GCF levels of these proin-
flammatory cytokines, where larger defects were followed by an
average cytokine increase. Considering the tooth position be-
fore therapy, II-18 had the highest level in GCF samples from
caries-affected canines and second molars, while TNF-o
showed the highest levels from canines GCF. Dental restora-
tion induced cytokine increase in canines (IL-1f and TNF-w),
1st and 2nd molars GCF (IL-1p). Conclusion. Inflammation
intensity of tooth structures was directly reflected in IL-18 and
TNF-a concentrations. Dental restoration significantly affects
IL-18 and TNF-« levels, depending on the used dental filling-
type matetial. The profile of these cytokines varied in GCF
samples of the tooth with different anatomical positions, where
canines and molars demonstrated the highest level. An increase
of these proinflammatory cytokines in the absence of any
symptomatic manifestation of the inflammatory response can
be considered as a possible tooth reparation parameter.

Key words:

dental caries; dental restoration, permanent; dental
materials; gingival crevicular fluid; interleukin-1; tumor
necrosis factor-alpha.

strukturama. U smislu interpretacije njihovih koncentracija,
treba uzeti u obzir uticaj poloZzaja zuba i obim karijesne
destrukcije. Nivoi IL-1B i TNF-a¢ u GCF mogu posluziti
kao indikator zapaljenskog odgovora na biomaterijale koji se
koriste za zubne ispune. Cilj rada bio je odredivanje
proinflamatornih citokina IL-1 B i TNF-a u GCF poreklom
od karijesom zahvalenih i intaktnih zuba 1 njihovo
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korelisanje sa obimom katijesa, polozajem zuba i razli¢itim
zubnim ispunima. Metode. Uzotrci GCF sakupljeni su od 90
parodontoloski zdravih osoba koji su imali najmanje jedan zub
sa proksimalnim karijesom i jedan intaktni zub, na pocetku
terapije, kao 1 7 i 30 dana nakon terapije. Profil biomarkera
ispitivan je u odnosu na obim karijesnih lezija: povrsne (C2),
pulpitis (C3), gangrena (C4) i karijes korena (C5), veli¢inu
defekta i vrstu biomaterijala. Rezultati. Obim karijesnih lezija
znaajno je bio udruZen sa IL-1B, dje su koncentracije bile
najnize u grupi gangrenoznih zuba (C4) i povrsnog karijesa
(C2). Trideset dana nakon terapije grupa C5 pokazala je najvise
vtednost IL-1P. Razli¢itd materijali za zubne ispune pokazali su
razli¢iti profil citokina u GCF. CPC je uztokovao porast IL-1f3
kod vise od 70% bolesnika. Obim karijesne lezije nije pokazao
znacajnu korelaciju sa merenim citokinima, dok su veéi defekti
bili udruzeni sa povecanjem srednjih vrednosti citokina. U
pogledu polozaja zuba, IL-1B je pokazivao najvise vrednost

kod karijesom zahvacenih ocnjaka i drugih molara, dok je
TNF-a imao najvece vrednosti kod oc¢njaka. Nakon terapije,
povecanje koncentracije citokina je utvrdeno kod oc¢njaka (IL-
1B i TNF-a), prvog i drugog molara (IL-1B). Zakljucak.
Intenzitet zapaljenja zubnih struktura se direktno reflektovao
na koncentraciju IL-1 i TNF-a.. Zubni ispuni su znacajno
uticali na nivoe IL-1B i TNF-a u odnosu na vistu kotiséenog
biomaterijala. Profil merenih citokina je vatirao u odnosu na
razli¢iti polozaj zuba, pri ¢emu su ocnjaci i molati pokazali
najvise vrednosti. Uoceni porast merenih pro-inflamatornih
citokina u odsustvu klinicki manifestne patologije moze
ukazivati na reparatorne efekte.

Kljucéne reci:

zub, karijes; zub, trajni ispuni; stomatoloski materijali;
gingivalna sulkusna teCnost; interleukin-1; faktor nekroze
tumora.

Introduction

Dental caries is the most frequent health problem in
population ' 2, It is caused by bacterial biofilms whose
maturation is associated with an anaerobic shift in
microflora 3, while the subsequent acidification leads to
demineralization of the dental enamel representing the
pathognomonic sign of the disease. Despite outstanding
prophylactic ~ strategies, dental caries and related
complications are still highly prevalent in the population
and provide a negative impact on oral and systemic
health 4. Therefore, many efforts are invested in a better
understanding of caries pathogenesis in order to improve
respective preventive strategies, diagnostic approaches, and
predictive treatment protocols with decreased complication
rates. In the spirit of personalized medicine, the search for
caries biomarkers in the saliva and gingival crevicular fluid
(GCF) attracts great attention in the current dental research.

The cariogenic microorganisms and their byproducts,
following the initial invasion of tooth enamel, reach the
dental tubules and get in contact with dental odontoblasts'
cellular extensions. Odontoblasts are specialized cells that,
apart from producing the dentin, express many metabolical
functions and play an important part in the local immune
response against infective threats>% They express
numerous pathogen recognition receptors that bind di-
and/or tri-acetylated lipoproteins, lipopolysaccharides
(LPS), flagellin, viral dsRNA, and unmethylated CpG
motif-containing DNA 7% As a response to toll-like
receptors (TLR) and nucleotide-binding oligomerization
domain (NOD), stimulation odontoblasts secrete numerous
mediators, such as cytokines and chemokines (IL-6, IL-8,
IL-10, IL-1PB, TNF-a, CCL2, CCL20, CXCL10) & 1+ and
defensins & 1% 18, This inflammatory reaction is directed to
eliminate or attenuate cariogenic pathogens in odontoblasts'
proximity. In the case of low-intensity inflammation, this
reaction is usually sufficient to control the tooth infection
and to induce the regenerative process that finally results in
the formation of reactionary dentin. Indeed, more intensive
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or prolonged inflammation interrupts the regeneration
processes and results in intensive mediator response from
odontoblasts, dental pulp resident cells, and infiltrating
immune cells 78, Further progression of bacterial invasion
through the odontoblast barrier generates an immune
response in the dental pulp complex, resulting in pulpitis
and progression of the inflammatory process toward
periodontium 2, Moreover, the in vitro stimulation of the
tooth crown odontoblasts with TLR2 or TLR4 agonists
resulted in a completely different profile of IL-1B, TNF-a,
IL-8 CCL20, and B-defensin-2 production, indicating a
differential response to aerobic or anaerobic bacteria. The
inflamed dental pulp is a significant source of IL-1p and
IL-8 21, On the other hand, locally produced IL-1B and
TNF-a exert significant influence on odontoblast functions,
inducing further B-defensin production ?, production of
dental matrix protein-1, and inducing proliferation of
odontoblast-like cells derived from stem cells 2. Moreover,
the studies that investigated the cytokine profile in the GCF
samples following dental restoration reported controversial
data %30,

The present study hypothesized that IL-1 and TNF-a
profile in the GCF from caries-affected and intact teeth are
different, while the caries extension, tooth position, and
different restorative biomaterials alter the biomarker profile
as well.

The aim of the study was to investigate GCF IL-1
and TNF-a profile between caries-affected and healthy
teeth, and estimate the effect of caries destruction,
restorative material and tooth position on their respective
concentrations.

Methods

Study design

The study was designed as a short-controlled
prospective study, longitudinally assessing the effect of
caries and its respective treatment on the local levels of the
IL-1B and TNF-a in the split mouth-design.
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Study population and inclusion criteria

The study population was comprised of 90
outpatients attending the Clinic for Stomatology at the
Military Medical Academy, Belgrade, Serbia, in the
period between January 2015 until June 2018. The
population consisted of younger participants (mean age of
31 + 6.15 years) with similar distribution in gender. The
study was conducted in accordance with the International
Ethical Guidelines and Declaration of Helsinki
(1964/1975) and was approved by the Institutional Ethics
Committee (reference number VMA/10-12/A.1). The
participants were informed about the study characteristics
and the scheduled procedures and accepted to participate
by signing informed consent.

The enrolled participants had to be systemically
healthy non-smokers, presenting at least one caries-
affected and one intact tooth from the same
morphological group of teeth, with intact periodontal
tissues. The exclusion criteria were as follows: active
periodontal disease; subgingival periodontal treatment in
less than 6 months; antibiotic and anti-inflammatory
intake in the last 3 months; health conditions and chronic
diseases affecting the inflammatory status and/or bone
metabolism; unsatisfying oral hygiene.

Caries lesions were diagnosed using a visual-tactile
technique combined with the radiological exam and
according to the Black’s Classification 3!, while the
periodontal condition was assessed using a combination

Table 1

of clinical parameters and panoramic radiographs
according to the recent Classification of periodontal and
peri-implant diseases and conditions 3> . Based on the
progression levels, caries lesions were classified as
superficial (C2), pulp involvement (C3), gangrene (C4),
and root involvement (C5).

Restorative biomaterials

Six different restorative materials were used for dental
filling — two temporary materials: zinc-phosphate cement
(ZPhC-Cegal NV, Galenika, Serbia) and carboxylate
cement  (ZPoC-Harvard, USA); two  permanent
restorations: amalgam (Amg-Extracap D caps, Galenika,
Serbia); nanohybrid composites: BF (the mixture of
bisphenol-A-glycidyl-dimethacrylate (BisGMA) 15-25%,
triethylene glycol dimethacrylate (TEGDMA) 12-14%,
aluminofluoroborosilicate  glass 50-60%  [aluminium
trioxide (Al,O3) 1-2%, and DL-camphorquinone, Shofu,
Japan] and TEC (Tetric EvoCeram), the mixture of 2.5-
10% of BisGMA and 2.5-10% of urethane-dimethacrylate
(UEDMA) and nonhazardous additions (lvoclar Vivadent,
USA); GIC (glass ionomer cement, GIC Fuji PLUS®,
Green Circle, USA) was used for both settings, standalone
restorations and the base for nanohybrid composites (BF
and TEC). Dental fillings (temporary and permanent) were
sealed in one session while the placed mass counted
between 0.07-2.03 g (Table 1).

Percentage of patients with IL-1p and TNF-a gingival crevicular fluid
(GCF) increase at time points (at least 20% up increase comparing
to 0 time point, before dental filling)

IL-1B TNF-a

Parameters 7 days 30 days 7 days 30 days
n/total % n/total % n/total % n/total %
All 39/86 45 33/74 45 35/84 42 25/74 34
Dental TEC 9/17 53 8/17 47 6/17 35 9/17 53
filling AMA 2/14 14 4/11 36 4/13 31 2/11 18
type BEA 8/15 53 3/15 20 6/15 40 2/15 13
CFC 6/14 43 44 6/13 46 3/ 9 33
GJC 7/13 54 6/11 55 6/13 46 4/11 36
CPC 7/13 54 8/11 73 7/13 54 5/11 45
Caries C2 31/58 53 19/51 37 31/58 53 19/51 37
level C3 1/9 11 5 1/9 11 417 57
C4 2/6 33 50 2/ 6 33 2/5 40
Cs5 7/13 54 6/11 55 7/13 54 6/11 55
Dental <05g 35/69 51 23/62 37 30/69 44 22/62 35
filling <109 4/9 44 14 4/9 44 177 14

volume >1.0g¢g 2/8 25 50 1/8 13 3/8 38
Tooth 1 35 60 50 2/5 40 34 75
position 2 5/9 56 44 6/9 66 3/9 33
3 57 11 57 47 57 47 57
4 6/11 55 210 20 3/11 27 2/10 20
5 6/24 25 6/18 33 9/24 38 6/18 33
6 7/12 58 5/11 45 6/12 50 4/11 36
7 7116 44 6/14 32 7/16 44 6/14 32
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Biomarker measurement

The GCF sampling was performed using the filter
paper technique as previously described 3. Strips
contaminated with blood or saliva were discarded. The
GCF volume was measured using Periotron 6000 (Interstate
Drug Exchange, Amityville, NY, USA), calibrated prior to
each set of measurements. Following that, the paper strips
were placed into microcentrifuge plastic tubes, and elution
was performed with 500 pL phosphate-buffered saline by
vortexing for 10 seconds and centrifugation at 3,000 g for 5
min, in order to remove plaque and cellular detritus. The
supernatants were stored in plastic tubes at -70°C until
further analysis. The biomarker estimation was performed
using flow cytometry (Beckman FC500; Beckman, USA)
with commercial assays BiolLegend’s LEGENDplex™,
Human Inflammation Panel (Cat No 740118, USA).
Detection limits: TNF-a (1.0 pg/mL), IL1-p (1.0 pg/mL).

Statistical analysis

Inter-group comparisons of the parameters were tested
with the ANOVA test, with Bonferroni post hoc test
comparison of selected groups. The 0 time point before

therapy, was the control value for every individual
investigated tooth, with the 7th and 30th-day values
compared to the initial level. The differences between the
two selected groups were evaluated using the Mann-Whitney
test. Thereafter, the p-values lower than 0.05 were
considered significant. The correlations between the
variables were tested with Spearman’s rank correlation test.
The average concentrations of IL-1B and TNF-a were
expressed as pg of biomarker/uLof GCF, mean + standard
deviation (SD). The statistical analysis was performed using
commercial software (GraphPad Prism, USA).

Results

The average concentration of IL-18 and TNF-a in GCF
samples of patients according to different time points

The IL-1B and TNF-a concentrations between caries-
affected and healthy teeth are depicted in Table 2. At the
baseline, IL-1B showed significantly increased levels in
caries-affected teeth when compared to the healthy controls
(HC), while 30-days post-treatment, TNFa levels were
significantly higher in the treated sites than in HC (Table 3).

Table 2
Average concentration of IL-1p and TNF-o in GCF samples of patients according to different time points
IL-1B (pg) TNF-a (pg)
Parameters mean + SD mean + SD

0 days 7 days 30 days 0 days 7 days 30 days
Dental TEC 111+£211 92+122 3158 +188 24 +24 19+ 17 28+ 23
filling AMA 155+ 197 126 + 177 187 + 210 34 +37 24 £ 44 27 £25
type BEA 54 + 84 88 + 106 b 55 + 107 12+21  25+46 18+43

CFC 31+26 54 +104 €65+ 100 4+5 77 4+5
GJC 103 + 104 153+ 170 192 + 265 33+33 37+39 37+28
CPC 243 + 269 235 + 245 abc 427 + 331 29 £ 38 44 + 50 49 £ 57
Caries C2 76 + 104 94 + 105 4115+ 161 20+ 26 24 +39 29+ 62
level C3 172 £ 243 51+92 182 + 182 27 £44 47 + 66 42 £ 52
C4 49 + 59 113 + 144 €104 £119 5+6 10+£9 12+£12
C5 f101 + 103 156 + 169 def 286 + 226 36 +£35 3023 35+23
Dental <05¢g 107 + 183 114 + 187 167 + 253 36 £93 18+ 17 33+30
filling <1.0g 118 £ 174 148 £ 213 56 + 61 33+63 19+24 25+ 22
volume >109 137 £ 204 113+ 121 236 + 229 35+55 11 +£13 30 £ 26
Tooth 1 59 + 74 43 +25 141 + 190 2+2 5+9 14 +12
position 2 46 £48 44 + 54 149 + 205 15+12 15+ 17 15+ 20
3 117 £ 152 135+93 253 + 227 49 + 62 35+30 47 £ 62
4 44 + 37 65 + 58 7775 17 £17 20+ 29 18 +20
5 107 £ 111 7079 103 + 149 31+40 34 + 56 29+£35
6 9h 59 + 41 9166 + 164 h214 + 198 24 £ 27 3245 34 +44
7 133+ 225 175+ 171 223+222 20+19 26+24 23+22

2 |L-1B, dental filling type, TEC/CPC, 30 days, *; ® IL-1p, dental filling type, BEA/CPC, 30 days, **; ¢ IL-1,
dental filling type, CFC / CPC, 30days, ***; 4 IL-1, caries level, C2 / C5, 30 days, *; ¢ IL-1p, caries level, C4 /
C5, 30 days, *; f IL-1p, caries level C5, 0d / 30 days, *; 9 IL-1p, tooth poesition 6, 0/7days, *; " IL-1p, tooth

position 6, 0/30 days, *; SD - standard deviation.
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Table 3
The IL-1p and TNF-o concentration between caries affected and healthy teeth
Control (C) Caries affected teeth, mean + SD
Biomarker ' i
mean + SD Baseline Day 7 Day 30 Bizel'cne Bsyg Dviy go
IL-1B 78.23+ 90.53 245.67 £750.10  79.02 + 84.00 148.39+290.12  p=0.012
TNF-o 24.05+47.67  41.45+109.34 84.01 + 356.50 88.14 + 361.21 p =0.010

SD — standard deviation

Biomarker levels between sites with different
restorative materials

The analysis of average GCF IL-1p level before dental
restoration demonstrated a significant variation, with the
lowest values in patient samples later treated with BEA and
CFC fillings. After restoration, all materials, except BEA,
demonstrated GCF IL-1f increase, with the maximal level at
a 30-day time interval (Table 2). Temporary dental filling
materials (CFC, GIC, CPC) demonstrated a much more
intensive local IL-1p increase (from +75 to 210 %) compared
to the materials for permanent (TEC, AMA, BEA) dental
filling (from -37 to +42 %).

As shown for IL-1B concentration, GCF TNF-a level
before dental restoration was the lowest in the patient
samples later treated with BEA and CFC fillings. Again, the
used dental filling materials induced the increase of GCF
TNF-o. The highest average GCF TNF-a was recorded in the
samples of GIC and CPC treated patients 30 days after.
Temporary dental filling materials (CFC, GJC, CPC)
demonstrated again a much more intensive local TNF-a
increase (from +12 to 78 %) compared to the materials for
permanent (TEC, AMA, BEA) dental filling (from -23 to
+17 %).

Association of caries destruction extension with GCF
IL-15 and TNF-o. concentration

In our study, caries lesion is associated with significant
GCF IL-1B concentration even in the initial stage, as a
superficial dental change (C2) (Table 2). Before therapy,
patients with the gangrenous process (C4) demonstrated the
lowest average GCF IL-1B value, while those with pulpitis
(C3) had the highest recorded GCF IL-1B concentration. On
day 30 after therapy, all patients demonstrated an increase in
average GCF IL-1B concentration. This increase was
minimal for patients with pulpitis, due to the high initial
concentration, but was maximal for patients with the process
in the root canal.

Before therapy, GCF TNF-a showed the lowest
concentration in the C4 group. However, after dental
restoration, the highest average TNF-a concentration was
demonstrated in the pulpitis group (C3).

Size of the caries lesion

The size of the caries lesion was determined indirectly,
according to the volume of dental filling material needed for

restoration. Before therapy, the concentration of GCF IL-1p
was the highest in the group with the largest tooth defect
caused by caries (> 1.0 g). Interestingly, 30 days after dental
restoration, the average concentration increased in the
samples of groups with small and very large caries defects,
while it decreased in the group with intermediate fillings
(0.5-1.0 g) (Table 3). Before therapy, GCF TNF-a
demonstrated almost similar values in all groups divided
according to caries tooth defect. Contrary to IL-1p findings,
dental restoration induced decrement on day 30 in all groups.

Association of tooth position with GCF IL-15 and
TNF-a concentration

Tooth position was significantly associated with GCF
IL-1B concentration (Table 2). Before therapy, the average
concentration was the highest in samples from a canine,
second premolar, and second molar. After therapy, GCF IL-
1B concentration increased in samples from all teeth except
the second molar. The highest average concentration on day
30 was demonstrated in GCF of a canine and second molar.

The concentration of TNF-o before therapy was the
highest in samples from canine and second premolar. Dental
restoration therapy on day 30 demonstrated an increase of
TNF-a in GCF of the first incisor and | and Il molars, and
contrary to IL-1B showed unchanged or decreased value in
GCF of the second incisor, canine, and both molars.

Level of GCF IL-18 and TNF-a after dental restoration
varies according to caries extensity, type and volume of
dental restoration filling, and tooth position

Seven days after therapy, GCF IL-1p showed an
increased value in samples of more than half of the patients
treated with both temporary and permanent filling materials,
except for those treated with amalgam (AMA) (Table 1).
However, after 30 days, GCF IL-18 concentration
demonstrated a further decrease in all patients treated with a
permanent type of filling (TEC, AMA, BEA), while an
increase was demonstrated in all of those treated with a
temporary type of filling. This was especially evident for
CPC, where almost 75% of treated patients demonstrated a
significant GCF IL-1pB rise compared to the level before
therapy.

On the 7th day, GCF IL-1p was increased in more than
half of the patients with superficial caries (C2) or those with
the affected root canal (C5). On day 30, a further increase
was evident in more than 50% of patients from the more
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profound caries lesion (C3, C4, C5), with a documented
decrease only in the C2 group.

Interestingly, the filling volume of less than 1 g was
associated with an increase in 44-50%, while a larger filling
volume was associated with a decrease of GCF IL-1p in 75%
of treated patients. Conversely, on the 30th day, a smaller
filling volume was associated with a local IL-1f increase in
minor frequency (14-37%).

According to the tooth position, on the 7th day, GCF
IL-1B was increased in more than 50% of patients in both
incisors, canines, first premolar, and first molar. The 30th
day was associated with an IL-1p decrement in GCF of all
treated teeth, except the second premolar.

Seven days after dental restoration, the GCF TNF-a
value increased in less than half of the patients, both treated
with temporary and permanent filling materials. After 30
days, a further decrease of patients percent with documented
TNF-a increase was documented in all groups except in
those treated with TEC.

As for IL-1B, on the 7th day, GCF TNF-a was
increased in more than 50% of C2 and C5 groups.
Identically, on day 30, a further increase was evident in more
than 50% of patients from the more profound caries lesion
(C3, C4, C5), with a documented decrease only in the C2
group.

Again, identically as IL-1B, although in smaller
frequency, on the 7th day, GCF TNF-a demonstrated an
increase in samples where the filling volume was less than 1
g and a decrease in more than 85% of those treated with a
larger filling volume. Conversely, on the 30th day, a smaller
filling volume was associated with a local TNF-a increase in
minor frequency (14-35%).

Seven days after therapy, GCF TNF-a demonstrated an
increase in 57-66% of samples from canines and second
incisors. On day 30, there was a TNF-a, decrement in GCF of
all investigated teeth except the first incisor.

Dental restoration is associated and correlated with IL-
1p and TNF-a values in GCF of teeth with superficial
caries, small caries extensivity, and specific tooth
position

After therapy, coordinated local secretion/liberation of
GCF IL-1p and TNF-a was demonstrated in the teeth treated
with amalgam (7th day), BEA, and CFC (30th day) (Table 4).

According to the caries level before therapy, only
patients with the gangrenous process (C4) did not show a
significant correlation of GCF IL-1f and TNF-a. After dental
restoration, a significant correlation of GCF IL-1p and TNF-
o was demonstrated only in the group with superficial caries
lesion, both on the 7th and 30th day.

Caries lesions that needed fillings of less than 1 g were
characterized by a significant correlation of GCF IL-1p and
TNF-a, both before and after dental restoration.

The specific position of a caries tooth is associated with
the correlated production of GCF IL-1p and TNF-a both
before and after dental restoration. A significant correlation
between IL-1B and TNF-a was demonstrated before and after
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restoration in GCF of second incisors (7th day), second
premolar (7th day), and second molar (7th and 30th day).

Table 4

Correlation of IL-1p and TNF-o concentration in
gingival crevicular fluid (GCF) samples in the
different time points

Parameters IL-1p + TNF-o
7 days 30 days
Caries destruction level
C2 0.0004 0.0030
C3 ns ns
C4 ns ns
C5 ns ns
Restorative biomaterial
TEC ns ns
AMA 0.0030 ns
BEA ns 0.0002
CFC ns 0.0170
GJC ns ns
CPC ns ns
Biomaterial amount (g)
<05 0.0007 0.0003
<10 0.0140 ns
> 1.0 ns ns

ns — not significant.

Discussion

Inflammation in the tooth structures is unequivocally
associated with the presence of inflammatory mediators,
especially inflammatory cytokines IL-1p and TNF-a. The
concentration of GCF IL-1p and TNF-a were extensively
studied in local inflammatory conditions as periodontitis 35-3¢
and periimplantitis 3% or even as a systemic inflammatory
condition like diabetes > “ or connective tissue disease "
Compared to these inflammatory conditions, cytokines were
infrequently investigated in dental caries, especially in GCF
of caries teeth -3,

Caries is associated with increased local IL-1B and
TNF-a levels. Couglo et al. ® demonstrated that children
with high Streptococcus mutans numbers had high salivary
IL-1B concentration and low ILIRA. They found that IL-1j
was slightly elevated in the saliva and serum of children with
caries but was not significantly associated with the caries
lesion severity *. They also showed that IL-1B, ILIRA, and
IL-10 gene polymorphism were not significantly associated
with dental caries. Eslami et al. 5 demonstrated higher
average IL-6 and IL-1p concentrations locally in the
inflamed pulpal tissues of subjects with dental caries
compared with intact pulpal tissue samples. This increase
was significantly associated with S. mutans infection.
McLachlan et al. * documented a significant expression of
genes for S100A8, S100A9, S100A10, S100A12, S100A13,
TNF-a, IL-1B, IL-8, IL-6, and ENA-78 in the pulp of caries
teeth, close to the lesion. Pulp inflammation resulting from
carious lesions is characterized by a strong increase in the
production of proinflammatory cytokines, including TNF-o,
IFN-y, IL-1B, IL-6, CXCLS, and IL-18 5557, Therefore,
pulpitis intensity is significantly associated with intensive
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local inflammatory mediators production. Additionally, our
patients with pulpitis (C3 group) and the largest caries defect
demonstrated the highest average IL-1p and TNF-a levels
before therapy.

IL-1 seems to be of extreme importance in the
pathophysiology of caries lesion. Horst et al. % investigated
gene expression of inflammatory mediators in the
odontoblast layer of extirpated caries teeth. Both the pulp
and the odontoblast layers demonstrated a significant mMRNA
increase of CCR2, CCR4, CCR5, CCR9, CCL3, CCL23, IL-
1B, and TNF-a. More importantly, they showed that TNF-a
and especially IL-1p induced an in vitro increase of a human
b-defensin 2 (HBD2) mRNA expression in odontoblasts, up
to 100 times more intensive than LPS/TLR4 agonist. The
only limitation of their study is the selection of teeth because
all 32 samples were third molars, with caries lesion reaching
50 to 75% of dentin thickness. Additionally, the authors did
not provide data on whether these teeth were previously
treated or not. We have demonstrated that GCF IL-1B and
TNF-o concentrations vary dramatically according to the
tooth position, caries lesion extensivity. It has also been
demonstrated that dental restoration material significantly
alters its level further. Different groups of teeth are exposed
to a different intensity of occlusal forces depending on their
anatomical position and primary function, subsequently
followed by a different profile of biochemical markers
around different teeth. Briefly, the stimulation of periodontal
mechanoreceptors is followed by the local release of
neuropeptides, growth factors, and cytokines that
accordingly regulate the remodeling of periodontal
tissues %850,

He et al. 5 investigated pulpitis in the experimental
model of pulp exposure to oral cavity microorganisms. They
succeeded in documenting all the stages of pulpitis, from
initial inflammatory cells recrutation to the exposed pulp and
initial secretion of IL-1B and TNF-0, to chronic-like
inflammation, the disappearance of dental odontoblasts and
pulpal necrosis. This elegant study was performed with the
micro computed tomography (e2))] analysis,
histopathological description of the local cell population, as
well as RT PCR verification of IL-1p and TNF-o local
presence in the time interval from Oh to 72h after pulp
exposure. Although in their experimental model caries
progressed from the initial lesion to pulpal necrosis in less
than 3 days, some parallels could be drawn between caries
lesions of the different levels seen in patients. Before
therapy, IL-1B GCF increased from the initial C2 caries
(enamel + dentin lesion) to pulpitis (C3) and root
inflammation (C5), with a modest increase in gangrenous
pulp (C4). Similarly, He et al.  demonstrated a local pulp
IL-1pB increase from the initial inflammation to the maximal
presence in irreversible pulpitis until the beginning of the
necrosis process, after which the value decreased. In our
study, only the C2 group had noticeably the smallest increase
rate compared to the level before therapy.

Surprisingly, at both control points, on the 7th and 30th
day, the average concentration of GCF IL-1p and TNF-a
were increased compared to the level before dental

restoration practically in all investigated samples.
Conclusively, Ilday et al. ¥ demonstrated that silorane
composite dental restoration after dental caries is associated
with a significant increase of average TNF-a, IL-6, and IL-8,
while Geraldeli et al. % found that amalgam dental
restoration induced an increase of local TNF-a but a slight
decrease of IL-1B in coronal occlusal dentine of trimmed
molars. Since the restored teeth were without any clinical
and/or radiological signs, this increase could not be
attributed to further progression of caries lesion or any other
inflammatory process.

According to one group of studies, proinflammatory
cytokines are just indispensable in dental regeneration
processes. Bone regeneration itself is critically connected to
proinflammatory cytokines. The regeneration of bone
fracture is associated with biphasic TNF-o and IL-1B
increase, with a peak during the initiation of fracture repair,
followed by a second peak at the transition from
chondrogenesis to osteogenesis during endochondral
maturation % ®2, The balanced immune response appears to
be essential for a successful bone healing process % ®. The
absence of TNF-a delays fracture healing, while prolonged
exposure to TNF-a destroys the bone % ®, Our study in
children with long bone fractures (unpublished results),
showed significantly lower IL-1p and MCP-1 serum
concentrations in children with insufficient callus formation
and minor fragment dislocation (angulation and dislocation
less than 1 cm). Therefore, newer studies demonstrated that
IL-1B and TNF-a influence the biological behavior of dental
stem cells. In a way, they are needed for tooth tissue
regeneration. The study from Yang et al. ®” demonstrated that
IL-1B and TNF-a have synergistic effects on odontogenic
differentiation of isolated dental pulp stem cell population.
The in vitro treatment with both IL-1p and TNF-a compared
to a single treatment with either cytokine demonstrated a
significantly faster stem cell proliferation, increased alkaline
phosphatase (ALP) activity, increased osteocalcin and bone
sialoprotein expression, augmented mRNA expression of
ALP, osteocalcin, bone sialoprotein, dentin
sialophosphoprotein, and dentin matrix protein-1. Both
cytokines synergistically induced significant morphologic
dental stem cell changes on the 3rd day at the surfaces of the
HAJ/TCP ceramic scaffolds. The in vivo experiments with
dental stem cell implants, pretreated with I1L-1 and TNF-2,
showed a significant level of hard bone formation, with even
bone marrow like hematopoietic tissue.

Goldberg et al. ® stated that inflammatory processes
are very important not only for defense but also for pulp
regeneration. Therefore, it seems that local inflammation is
overseen only as an unwanted and harmful process, leading
only to necrosis in the undesirable outcome. Migration and
odontoblastic differentiation of dental stem cells is a crucial
step in dental regeneration after caries lesion -2, Leprince
et al.”® concluded that dental pulp stem cells and
mesenchymal stem cells have identical characteristics, and
are needed for dental pulp regeneration. According to this
aspect, after initial response to local microbiota agents
mediated by inflammatory cytokines, after their elimination
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and dental restoration, local stem cells are activated and
induced to differentiate into cells that produce reactionary
and reparative dentin 7. Another inflammatory wave could
regulate transdifferentiation of fibroblast-like pulp cells to
stem cells 7, or inflammatory monocytes itself could be
converged to odonto-progenitor cells.

The balance between the inflammatory process as a
defense mechanism and an inflammatory initiated reparation
seems to be influenced by the severity and presence of
infection. Controlled, acute production of inflammatory
mediators and clearing of microorganisms is associated with
tissue repair, while chronic, uncontrolled inflammation is
destructive .

Restorative dental materials significantly influence
GCF mediators concentration . Celik et al. ® and Ilday et
al. % 27 reported that different dental restorative materials
induce the various local response, inducing a significant
variation of GCF IL-6, IL-8, and TNF-a profile after dental
therapy. Sakallioglu et al. 77 investigated the concentration
of substance-P, calcitonin gene-related peptide, neurokinin-
A, IL-10, IL-1pB, and PGE2 in GCF samples of teeth restored
with ceramic, metal, composite, opposite-composite,
amalgam, opposite-amalgam, or enamel. Although the study
was performed only on 14 patients without any data before
therapy or tooth position, they noted significant inter-group
variations 4 weeks after restoration. They found the highest
level of substance-P in amalgam restored teeth, PGE2 in
composite restored, while IL-l1a and IL-1p were highly
present after metal-based restoration. Similarly, Bjorkman et
al. 7 reported that the removal of amalgam restoration
resulted in the normalization of GCF Thl cytokine levels.
We also demonstrated that dental restorative material (both
permanent and temporary) induce a significant change in
GCF IL-1a and IL-1B levels.

There are several explanations for the increases of
GCF IL-1a and IL-1B levels after restoration. Local
inflammatory mediators could be induced from dental cells

with chemical content liberated from the restorative
material, and/or by mediators generated from de novo
plaque accumulation. Since there were no clinical signs of
any inflammatory process or plaque accumulation after
restoration either in our or previous studies 2 % 2,
inflammatory mediator increase could be attributed to a
healing or reparation process. Calcium hydroxide and
mineral trioxide aggregate (MTA) are known to stimulate
dentinogenesis and cementogenesis, together with the early
inflammation ™, while MTA, at least in vitro, demonstrated
significant IL-1B stimulating capacity %°. Hydroxyl ions
derived from these restorative materials change the oxido-
reductive balance at lesion site 2, ultimately inducing
chemical tissue irritation and cellular necrosis. Necrotic
cells release low levels of cytokines and other damage
signals to facilitate the removal of the dead or dying
cells, leading to the inflammation without microorganisms
in the lesion itself 8182,

Conclusion

The significant presence of inflammatory mediators in GCF
of the restored teeth without signs of the inflammatory pro-
cess could be associated with the reparative process. Dif-
ferent influences of various types of dental fillings on GCF
IL-1a and IL-1p levels could represent the ground for se-
lecting the optimal restorative material.
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Abstract

Background/Aim. Infantile hypertrophic pyloric stenosis
(IHPS) is the most common cause of surgery in newborns
and young infants. Conservative treatment of IHPS is of
great importance because it spares the newborn from
stress caused by surgery and general anesthesia. The aim
of this study was to evaluate the impact of various oral
administration regimens of atropine on its efficacy in
treating IHPS. Methods. The study included 45 patients
with THPS, conservatively treated by atropine sulfate in
the period from 2006 to 2016. Clinical examination,
laboratory analysis, and ultrasonography were performed
on all patients on admission. The efficacy of treatment
with different oral dosage regimens was analyzed and
potential predictive factors of the negative outcome were
defined. The evaluation of the success of the treatment
was statistically analyzed by the method of the multivariate
logistic regression model. Results. Out of 45 patients, 36
(80%) were successfully cured (p = 0.0008, without the
need for surgery and without any complications. Gender
prevalence, age, birth weight, body weight on admission,

Apstrakt

Uvod/Cilj. Infantilna hipertrofi¢na stenoza pilorusa
(IHSP) je najces¢i razlog za hirursku intervenciju u
uzrastu novorodenceta i mladog odojceta, a efikasan
konzervativni tretman je od velikog znacaja, jer se na taj
nac¢in novorodeno dete ne izlaze stresu uzrokovanom
hirur§kom intervencijom i opstom anestezijom. Cilj rada
bio je procena uticaja razli¢itih rezima oralne primene
atropina na njegovu efikasnost u lecenju IHSP. Metode.
Studijom je bilo obuhvaéeno 45 bolesnika konzervativno
lecenih oralnom primenom atropin sulfata zbog IHSP, u
periodu od 2006. do 2016. godine. Klinicki pregled,

duration of symptoms, pyloric muscle thickness, and
length had no statistically significant individual effect on
the success of the atropine treatment. Patients who
received a progressively increased dose of atropine had an
18 times higher risk of surgery, patients with
hypochloremic alkalosis (HCA) had a 15 times higher risk,
while others, with more than 5 vomitings within the first
three days of the therapy, were 9 times more likely to be
surgically treated. Conclusion. High success rate and no
side effects represent an orally administered atropine
treatment as a valid alternative choice for non-operative
management of ITHPS. Administration of initially high
doses was shown to be more effective in relation to
gradually increased oral doses of atropine sulfate. HCA
and continued vomiting are considered as potential
predictive factors of negative outcomes of the atropine
treatment.

Key words:

atropine; infant; muscarinic antagonists; pyloric
stenosis, hypertrophic; risk factors; surgical
procedures, operative; treatment outcome.

laboratorijske analize i ehosonografija uradeni su kod
svih ispitanika na prijemu. Analizirana je efikasnost
konzervativnog tretmana, s posebnim naglaskom na
efekat doziranja leka 1 definisanje potencijalnih
prediktivnih  faktora negativnog ishoda. Procena
uspesnosti lecenja analizirana je koriS¢enjem modela
multivarijantne logisticke regresije. Rezultati.
Konzervativno je le¢eno 45 bolesnika, od kojih je 36
(80%) bilo uspesno izleceno (p = 0,0008, bez potrebe za
hirur§kom intervencijom i bez komplikacija. Polna
zastupljenost, uzrast, porodajna telesna masa, telesna
masa na prijemu, trajanje simptoma, kao i duzina i
debljina pilorusnog misi¢a nisu imali statisticki znacajan
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pojedinac¢ni uticaj na uspeh medikamentnog lecenja.
Ispitanici kod kojih je primenjeno progresivno povecanje
doze atropina imali su 18 puta visi rizik da ¢ée biti
operisani, ispitanici koji su na prijemu imali
hipohloremijsku alkalozu 15 puta visi rizik, dok su oni sa
vise od 5 povracanja u prva tri dana od pocetka primene
atropina imali 9 puta visi rizik od primene hirurskog
lecenja. ZakljuCak. Visoka stopa uspesnosti lecenja
oralnom primenom atropin sulfata ¢ini ga validnim

alternativnim lekom za neoperativni tretman IHSP.
Pokazalo se da je primena inicijalno visokih doza
efikasnija u odnosu na postepeno povecavane oralne
doze atropin sulfata.

Kljucne reci:

atropin; odojce; antimuskarinici; pilorus, stenoza,
hipertroficka; faktori rizika; hirurgija, operativne
procedure; leCenje, ishod.

Introduction

Infantile hypertrophic pyloric stenosis (IHPS) is the
most common cause of surgical procedures in newborns
and young infants . The inability of gastric emptying, due
to progressive hypertrophy of the pyloric circular muscle,
causes postprandial, missile, non-bilious vomiting,
resulting in body weight loss and the development of
metabolic alkalosis. It is reported with an incidence of
4/1,000 live-born children, 4 times more often in boys 2
Prolonged spasm of the pyloric muscle leads to its
hypertrophy, but whether the absence of relaxation is
caused by a genetic factor, a smaller number of ganglion
cells and/or a lower level of nitrogen-monoxide (NO)
synthetase with the neutrality of the gastric contents in the
newborn, is not completely clarified 3. The diagnostic
method of choice is ultrasonography and extramucosal
pyloromyotomy is the superior method of treatment of
IHPS, whose outcome is a rapid providing lifelong
resolution of symptoms ®° Pyloromyotomy by the
laparoscopic approach is equal to an open surgical method,
although it is followed by a slightly higher percentage of
mucosal perforations and incomplete pyloromyotomies °.
Medication treatment, which implies treatment with
atropine sulfate, is accepted as an alternative to
pyloromyotomy, primarily in children with comorbidity. In
some countries, like Japan, it is the first line of therapy.
Initially, according to literature data, atropine was
administered intravenously with higher efficacy on the
treatment of IHPS but with more side effects. Also, the
harmful effects of orally administered atropine were not
recorded .

The aim of the study was to evaluate the impact of
various oral administration regimens of atropine on its
efficacy in treating IHPS, as well as to define potential
predictive factors of its negative outcome.

Methods

A retrospective and prospective nonrandomized study
was conducted in a ten-year period (2006-2016). Forty-five
patients with IHPS were treated by orally administered
atropine sulfate. The study included patients with a missile,
non-bilious vomiting in a typical age group, while the IHPS
was confirmed after the clinical and ultrasound
examination. The inclusion criteria were positive
ultrasound findings of the hypertrophic pylorus, defined by
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the Haller and Cohen criteria that considered the thickness
of the muscle wall > 4 mm, the total diameter of pylorus >
15 mm, and pyloric muscle length > 18 mm. The data were
obtained by processing existing medical documentation for
the retrospective group and complete diagnosis on
admission and during hospitalization for patients from the
prospective part of the study. Gender distribution, age,
birth weight, and body weight were analyzed on admission,
whereby the body weight gain was considered poor if it
was < 10 g/kg/day. The analysis also included symptom
duration and its correlation with the ultrasound findings
(pyloric muscle thickness and length) and the incidence of
hypochloremic alkalosis (HCA) on the admission, which
considered pH > 7.35, CI- < 95 mmol/L, and base excess
(BE) > 2 mmol/L. Conservative treatment implied the
placement of a nasogastric tube, aspiration of gastric
content before administration of atropine and a meal, 20
min after administration of the drug. Episodes of vomiting
> 5 in 3 days were indications of switching to surgical
treatment. Successful conservative treatment involved
discharging the child without surgery, with a milk intake of
120 mL/kg/day and body weight gain. The patients were
divided into two subgroups upon the concentration of the
drug they received: subgroup la received gradually
increased doses of atropine from 0.05 mg/kg/day to 0.18
mg/kg/day, with a continuous increase of 0.02 mg/kg/day,
for 7 days from the day of admission. Subgroup Ib received
the maximum dose of atropine (0.18 mg/kg/day) from the
beginning, with an evaluation of the effectiveness of the
therapy after three days, based on the total number of
projectile vomiting during that period. A successful
treatment implied discharge without operation. A
comparative analysis of the obtained results was made. The
aforementioned analysis examined the influence of
predictive factors on the outcome of conservative
treatment, enabling the definition of a negative one that
signifies a withdrawal from the medicament therapy.

Statistical analysis

The statistical analysis was performed using SPSS
statistical package for Windows, version 22. The
descriptive statistics, including mean, median, and standard
deviation of numerical variables, and numbers and
percentages of categorical variables were wused to
characterize the study sample. For categorical data, the
Pearson y? test or the Fisher exact test were employed, and
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for numerical data, the independent samples t-test or the
Mann-Whitney U test were used. Multiple logistic
regression model, with atropine treatment outcome as the
dependent variable, included all variables with p < 0.05
from univariate analysis. In all analyses, the significance
levels were set at 0.05.

Results

A group of patients on atropine treatment included 45
patients, 34 (75.6%) boys and 11 (24.4%) girls. This means
that there was a significantly higher number of male children
in total (p = 0.0054), although there is no statistically
significant effect of the gender distribution on the success of
the medication treatment (p = 0.416) (Table 1).

Table 1

undergo surgery had less than 5 episodes of vomiting in 3
days, which proved to be statistically significant compared
to 4 out of 9 (44%) patients who were surgically treated (p
= 0.002).

The subgroup la included 15 (33.3%) patients initially
treated with gradually increased doses, and the subgroup Ib
included 30 (66.7%) patients, who received the maximum
dose of atropine (p = 0.0702). Twenty-eight out of 36
(78%) patients who did not undergo surgery were treated
with an initially high dose of atropine, which was
statistically significantly higher than 8 (22%) non-operated
patients who were treated with a gradually increased dose
of atropine (p = 0.003). Twenty-eight (93%) out of 30
patients from the subgroup Ib were successfully cured by
atropine, while only 2 (7%) underwent surgery, with a very

Clinical characteristics of patients with infantile hypertrophic pyloric stenosis treated by atropine sulfate

Parameter

Atropine sulfate only —
no surgery required

Atropine sulfate
followed by surgery

Gender, n (%)

male 26 (72) 8 (89)

female 10 (28) 1(11) 0.416
Age (days), mean + SD 31.9+12.6 2781134 0.392
Birth weight (kg), mean £ SD 3.3%£0.6 3.6+0.2 0.197
Body weight on admission (kg), mean = SD 3.9+0.38 3.9+07 0.869
Duration of symptoms (days), median (range) 4 (2-10) 4 (2-15) 0.542
Pyloric muscle length, mean + SD 175+1.8 18.2+3.8 0.407
Pyloric muscle thickness, mean = SD 42+0.7 44+0.7 0.385
Hypochloremic alkalosis, n (%) 2 (6) 4 (44) 0.010
Aspiration from the nasogastric tube, n (%) 15 (42) 9 (100) 0.002
Number of vomiting, n (%)

<5 34 (94) 4 (44)

>5 2 (6) 5 (56) 0.002
Length of stay in hospital (days), median (range) 10 (4-22) 12 (11-17) 0.023
Atropine sulfate dose, n (%)

initially high 28 (78) 2(22) 0.003

progressively increased 8 (22) 7 (78)
SD - standard deviation.

Successful treatment with atropine was achieved in 36 high statistically significant difference (p = 0.0001)

(80%) patients with very high statistical significance (p =
0.0008).

Age, birth weight, body weight on admission, duration
of symptoms, pyloric muscle thickness, as well as pyloric
muscle length had no statistically significant individual
effect on the success of the atropine treatment or the need for
converting to surgery (Table 1).

Patients who did not go for surgery had statistically
significantly less frequent HCA on admission in 2 out of 36
patients (6%) compared to 4 out of 9 patients (44%) (p =
0.010) who were shifted to surgical treatment. Aspiration
of gastric content from the nasogastric tube prior to
atropine administration was observed in a statistically
significantly lower number of patients, in 15 out of 36
(42%) non-operated compared to all 9 (100%) operated
patients (p = 0.002). Thirty-four (94%) patients who did not

demonstrating a significant influence of the initially high
dose of atropine on the success of conservative treatment.
Eight (53%) out of 15 patients from the subgroup la were
successfully cured by atropine and 7 (47%) underwent
surgery, which means that there was no statistically
significant difference between the observed patients,
indicating lower efficacy of the initially lower dose of
atropine (Table 1).

In the multivariate logistic regression model, a
statistically significant predictor was the regimen of
atropine-dosing patients, who received an initially lower
dose of atropine with its progressive increase. They had an
18 times greater risk of surgery [odds ratio (OR) 17.9; p =
0,033]. The HCA values and the number of vomiting
episodes were at the margin of statistical significance —
patients who had HCA were at a 15 times greater risk of
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surgery (OR 15.06; p = 0.084), and ones who experienced
vomiting > 5 times within the first 3 days from the onset of
atropine administration were at a 9 times greater risk of
surgery (OR 9.45; p = 0.059) (Table 2).

Table 2

Multivariate logistic regression model of the impact of
predictive factors on the atropine treatment outcome of
infantile hypertrophic pyloric stenosis

Parameter OR (95% CI) p
Gender

male 1

female 1.30 (0.08-20.2) 0.853
Age 0.96 (0.87-1.06) 0.404
Hypochloremic alkalosis 15.06 (0.69-326.8)  0.084
Number of vomiting

<5 1

>5 9.45 (0.92-97.3) 0.059
Atropine sulfate dose

initial high 1

progressively increased  17.9 (1.26—254.0) 0.033

OR - odds ratio; Cl — confidence interval.

During the course of the study, no harmful effects of
orally administered atropine were observed.

Discussion

Attempts to find an approximate or equally effective
conservative method of IHPS treatment have lasted for
several decades. The first reason is the generally accepted
assumption that prolonged pyloric muscle spasms lead to
muscle hypertrophy. However, it is still unclear whether
the cause of the spasm is the deficiency of nerve endings in
the pyloric muscle, a lower level of NO synthetase, or a
reduced number of intestinal Kajal cells 2-°, The fact that
progression of content through the pyloric channel occurs
shortly  after atropine  administration or  after
pyloromyotomy confirms that muscle spasm, not only
hypertrophy, is the main cause of pyloric obstruction, even
though ultrasound reveals pyloric muscle hypertrophy
continuing to exist for months after healing °.

Most articles on non-operative treatment of IHPS
promote atropine sulfate medical treatment. Medical
treatment with atropine sulfate as a non-operative
alternative to pyloromyotomy is suggested in 62.5% of
these articles 2.

As atropine is parasympatholytic with a strong
antimuscarinic  effect, which  reduces peristaltic
contractions and relaxes smooth musculature, in this
particular case, its use is completely justified and
logical 7.

Although the surgical treatment of IHPS is 100%
effective, avoiding the stress for a newborn child that
comes with surgery and general anesthesia is also essential.
One cannot rule out with certainty the existence of adverse
effects of repeated general anesthesia in the neonatal age on
the cognitive and motor development of the child & 2°,

Besides, the complication rate after surgical treatment
is about 7.3% (p < 0.01) concerning the mucosal
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perforation, wound infection, or
pyloromyotomy 1°.

Since 1991, when the first laparoscopic pyloromyotomy
was done, no significant advantage of this approach has been
defined in relation to open surgery. However, a slightly
higher percentage of incomplete pyloromyotomy with the
laparoscopic approach (0.87%) is shown concerning the open
surgical method, which is statistically significant (p =
0.046) 1, Atropine treatment of prolonged vomiting due to
insufficient pyloromyotomy leads to symptom resolution
very quickly and should certainly have an advantage over
redo-pyloromyotomy 20-%,

Initial intravenous administration of atropine, with a
subsequent transition to the oral route, recommended in
most articles, has a higher percentage of efficiency but
requires more serious patient monitoring due to the effects
on the central nervous system, possible tachycardia, and
face blushing® ®. The harmful effects of atropine
administered orally were not recorded in the literature nor
our patient series. These were the reasons why our patients
received atropine orally. The use of a maximum dose of
atropine from the very beginning of the treatment was
proven to be very safe and with a higher percentage of
successful healing 2 %8,

Our study showed that HCA could be considered as a
potential predictive factor of the negative outcome of
atropine treatment. The literature also reveals the mutual
relationship between duration of symptoms and HCA, with
the same negative effect on the outcome of atropine
treatment of IHPS %,

Continued vomiting, more than five times in the first
three days of the therapy, as well as in the Koike et al. *°
series, was a potential predictive factor of the negative
outcome of atropine treatment in our series of patients. The
influence of the pyloric muscle thickness is of no statistical
significance on the outcome of atropine treatment .

There are only a few articles that mention other
options of non-operative treatment such as spasmolytic
treatment, dating from 1950-1986, balloon catheter
dilatation of pyloric stenosis, dating from 1990, and
tetrahydrobiopterin for the restoration of nitric oxide
synthase activity in pyloric muscle, dating from 1997 32-%,
Although these few options have been adopted by some
researchers, their significance is minor and marginal, with
no use in clinical practice.

incomplete

Conclusion

High success rate and no side effects represent the
orally administered atropine treatment as a valid alternative
indication for non-operative management of IHPS,
allowing discharge from the hospital without an operation.
Administrating initially high doses was shown to be more
effective in relation to gradually increased oral doses of
atropine sulfate. HCA and continued vomiting, more than
five times in the first three days of therapy, were
considered as potential predictive factors of the negative
outcome of atropine treatment.
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Abstract

Background/Aim. Periodontal tissue maintenance therapy
is an important phase of the overall periodontal disease
therapy. This paper aims to determine subgingival air-
polishing efficacy with glycine powder in putative paropath-
ogens reduction, plaque index, gingival bleeding index and
probing depth. Methods. The study included 44 patients
with aggressive periodontitis of both sexes, aged between 21
and 50, divided into two groups. Subgingival air-polishing
was applied in the first group and sonic scaling in the con-
trol (second) group. Biofilm samples were taken from 5
deepest periodontal pockets before the therapy and 3 and
15 months after it. Paropathogens .Aggregeatibacter actinomy-
cetemeomitans, Porphyromonas ~ gingivalis, Tannerella  forsithya,
Prevotella intermedia, Treponema denticola were detected by PCR
analysis. Results. Paropathogens values were decreased af-
ter applied treatments. There was a statistically significant
reduction in the mean value of full-mouth plaque (FMPS),
from 43.00 to 14.90 (first group) and from 44.71 to 15.54
(second group), full-mouth bleeding score (FMBS) from
42.55 to 13.85 (first group) and from 43.04 to 15.17 (second
group), as well as in probing depth from 3.40 to 2.64 (first
group) and from 3.85 to 2.91 (second group), three months
after the therapy. Conclusion. Subgingival air-polishing
successfully reduces putative paropathogens and clinical pa-
rameters three months after the treatment.

Key words:
periodontal diseases; periodontal pocket; glycine;
therapeutics; bacteria; polymerase chain reaction.

Apstrakt

Uvod/Cilj. Terapija odrzavanja zdravlja potpornog tkiva zuba
predstavlja vaznu fazu terapije u celokupnom tretmanu ob-
olelog parodoncijuma. Cilj rada bio je utvrditi efikasnost sub-
gingivalnog peskarenja glicinskim prahom na smanjenje
verovatnih paropatogena, klinickih parametara plak indeksa,
indeksa krvarenja gingive kao i dubine parodontalnog dzepa.
Metode. U istrazivanju su ucestvovala 44 bolesnika sa dijag-
nostikovanom agresivnom parodontopatijom, oba pola, uzrasta
od 21 do 50 godina, podeljena u dve grupe. Prvoj grupi je
radeno subgingivalno peskarenje povrsine korena zuba glicin-
skim prahom, a kontrolnoj (druga grupa) je radena klasi¢na
soni¢na obrada povrsine korena zuba. Uzorci biofilma uzeti su
iz 5 najdubljih parodontalnih dzepova pre terapije, trii 15 meseci
nakon terapije. Paropatogeni Aggreggatibacter actinomycetemcomitans,
Porphyromonas gingivalis, Tannerella forsithya, Prevotella intermedia, Trep-
onema denticola detektovani su PCR analizom. Rezultati. Vred-
nosti trazenih paropatogena su opale posle ptimenjenih tretma-
na. Doslo je do statisti¢ki znacajnog smanjenja srednjih vrednosti
EMPS (full-month plaque score), sa 43.00 na 14.90 (prva grupa) i sa
44.71 na 15.54 (druga grupa), EMBS (fill-mouth bleeding score) sa
42.55 na 13.85 (prva grupa) i sa 43.04 na 15.17 (druga grupa), kao
i dubine sondiranja sa 3.40 na 2.64 (prva grupa) i sa 3.85 na 2.91
(druga grupa), tri meseca posle terapije. Zaklju¢ak. Subgingival-
no peskarenja uspesno dovodi do smanjenja paropatogena i klin-
i¢kih parametara tti meseca nakon terapije.

Kljucne reci:

periodontalne bolesti; periodontalni dZep; glicin;
lec¢enje; bakterije; polimeraza, reakcija stvaranja
lanaca.
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Introduction

Periodontal diseases include chronic inflammatory-
destructive changes in the periodontal tissue. The disease
arises as a result of the response of host defense factors to the
presence of bacteria in the dentogingival junction ®. The
periodontal disease, in the form of generalized aggressive
periodontitis, is the most severe of all forms of the
supporting tissue disease of the teeth. However, it does not
happen often. Periodontitis is one of the leading factors of
tooth loss in adult population 2 Numerous factors are
involved in the onset of this disease: microorganisms of
dental biofilm, poor oral hygiene, bad habits, etc. Familial
predisposition is prominent in this case, therefore, this form
of periodontal disease is considered genetic **. According to
some authors, this form of periodontal disease is a
consequence of a reduced immune response to dental biofilm
antigen. Persons suffering from aggressive periodontitis have
disorders of the function of neutrophil granulocytes and
monocytes °. It is believed that the greatest potential in
causing periodontal diseases is found in the following
bacteria: Aggregatibacter actinomycetemcomitans (Aa),
Porphyromonas gingivalis (Pg), Prevotella intermedia (Pi),
Tannerella forsythia (Tf), Treponema denticola (Td), as
confirmed by numerous studies ®°. These bacteria are
designated as putative periodontal pathogens %13, Since
aggressive periodontitis is characterized by a disrupted
function of defense of the organism from pathogenic
microorganisms and other factors, this disease is very
unpredictable, both by its clinical progression and its
therapeutic response * °. Contemporary trends in dentistry
require a quick, efficient and atraumatic approach to treating
the disease. Minimally invasive procedures are used in the
treatment of periodontal diseases as well. In this regard, in
the treatment of periodontal pockets, researchers try to
remove dental biofilm with its contents, which is the main
cause of periodontal disease °. The removal of biofilm
consequently leads to the reduction and withdrawal of
inflammation from the soft wall of the periodontal pocket
without damaging the surrounding periodontal tissue 7. The
minimal invasive procedure in processing periodontal
pockets has replaced the previously used procedure of
scaling and root planing (SRP) of the surface of the root, as
Ower 8 wrote about it. Subgingival air-polishing using
glycine powder on periodontal pockets (Full Mouth
PerioFlow — FMPF) is one form of a minimally invasive
procedure of treating periodontal pockets, as it is effective in
the removal of biofilms from natural tooth structure *°, and at
the same time, it does not damage both soft and hard
periodontal tissue 2>-22. Flemmig et al. 2 also states there is
no damage to soft tissue when subgingival air-polishing with
glycine powder is used. This non-surgical, therapeutic
approach includes treating the whole mouth as quickly as
possible, which differs from the previous treatment that
entailed working on periodontal pockets over a longer period
of time 2%, FMPF involves the removal of biofilm, and other
sediments from the root surface using compressed air, water
and powder with varying types of abrasivity * 2. Sodium

bicarbonate has been used for air-polishing, which has
effectively removed the biofilm. However, sodium
bicarbonate particles were up to four times the particle size
of glycine powder. Particles of sodium bicarbonate, formed
in such a manner, left even larger abrasive traces on the root
surface and caused greater damage to the soft tissue 2. While
glycine powder particles are 45-60 microns in size, sodium
bicarbonate particles are up to 250 microns in size. In
addition, the usage of the periodontal pockets polishing
(PFLOW) method, including a mixture of glycine powder,
causes considerably smaller damage to the soft tissue in
comparison to the previous technologies 2% 27, Furthermore,
air-polishing, in comparison to other techniques of treatment
of periodontal pockets, has the advantage of preserving the
cement of the root of the tooth 2. The new PFLOW
technology uses a specially designed nozzle with three
outlets, one for air, one for powder, and one for water. This
improves the mixing of water and air with powder, the
extraction of the powder from the depth of the periodontal
pocket while preventing, at the same time, emphysema of the
periodontal pocket soft tissue. Designed in such a manner,
the nozzle allows access to the periodontal pocket with the
depth of up to 5 mm. The new subgingival air-polishing
method increases the efficiency of work and provides better
comfort to the patient %,

The goal of this paper was to determine the effect of
subgingival glycine air-polishing on the subgingival
periodontal pathogens during maintenance therapy.
Moreover, it was intended to estimate the clinical parameters
of periodontal tissue, like plaque index, gingival bleeding
index and probing depth.

Methods

The maintenance therapy results were recorded 3 and
15 months after applying the first treatment. The study
included 44 patients suffering from aggressive periodontitis,
both genders of different ages, 27 were non-smokers, and 17
were smokers.

The patients were selected according to the criteria
defined for diagnosing aggressive periodontitis %,

Inclusion criteria were as follows: clinical and
radiological features of generalized aggressive periodontitis;
patients with good general health; at least 20 teeth present.

Exclusion criteria were as follows: clinical and
radiological features of localized aggressive periodontitis;
presence of some kind of systemic disease; preghancy or
lactation; scaling and root planing within three months of
examination; periodontal surgery and/or antibiotic therapy
within six months of examination.

The study was approved by the Research Board of the
Medical Faculty, University of Banja Luka. The research has
been conducted in full accordance with the ethical principle
of the Declaration of Helsinki. All patients involved in the
study had signed a letter of approval confirming they would
take part in the study of their own will. Upon receiving their
consents, thorough medical and dental histories were taken
from the subjects. Dental exams and dental radiographs
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analysis were done for each patient 15 months after the basic
therapy. Two co-authors participated in the patient selection,
as well as in the basic therapy, besides the main researcher,
the author of the study (SM, TN). All clinical assessments,
radiographic analysis, sampling for microbiological and
laboratory tests were performed by one person for the
uniformity of the results.

The samples of subgingival biofilm, required for
microbiological analysis, were taken from the five deepest
periodontal pockets with sterile paper points (#30, Absorbent
paper points, Taper 0.2 VDW GmbH, Germany) for each
patient separately. The selected area was well isolated from
the saliva with cotton rolls and dried thoroughly. Samples of
subgingival biofilm were taken by using five sterile paper
points, with one paper point placed in each of the periodontal
pockets. Ninety seconds later, the paper points were gently
taken out from the pockets and placed in a sterile 1.5 mL
Eppendorf tube and transported the same day to the
laboratory that used the micro-1Dent test (Hain Lifescience
GmbH, Nehren, Germany) for the blind analysis. The
necessary DNA extraction from periodontal pathogens was
done between 24 and 48 hours from the moment of taking
the sample. In case the analysis could not be done within this
timeframe, the samples were frozen at -20° C and the
analysis was carried out within seven days of the sampling
time.

PCR analysis was applied for analyzing DNA from
periodontal pockets, according to the manufacturer’s
instructions. The microbiological assessment of the samples
consisted of isolating the DNA from the sample, followed by
the PCR process, and concluded by the identification of PCR
products (amplicons) by reverse hybridization.

Sampling and monitoring of the results was done at
baseline and 3 and 15 months after the initial therapy. The
initial division of the patients was followed, which means
that during the maintenance therapy, one group underwent
the subgingival air-polishing, while the second group had the
classic sonic treatment of periodontal pockets. Samples of
subgingival biofilm were taken from the same periodontal
pockets. Taking samples from periodontal pockets was done
before determining clinical parameters in order to avoid
biofilm destruction by periodontal probing.

To assess the state of oral hygiene and gingivitis the
following indexes were used: Full Mouth Plaque Score
(FMPS) and Full Mouth Bleeding Score (FMBS) .

The FMPS is determined by examining four surfaces of
the tooth (vestibular, oral, mesial and distal) and recording a
positive or negative value for each surface of the tooth,
depending on whether the dental biofilm was present or
absent. All present teeth were examined, except for third
molars. The presence (+) or the absence (-) of the dental
biofilm is recorded in the dental record, and the total value of
dental biofilm is expressed in percentages:

FMPS = Number of dental surfaces with biofilm
x100/number of examined dental surfaces.

Therefore, the FMPS is the percentage of teeth surface
with plaque accumulation that was evaluated using a
periodontal probe.

Trti¢ N, et al. Vojnosanit Pregl 2021; 78(1): 77-86.

The FMBS is determined by probing the gingiva
associated with four teeth surfaces (vestibular, oral, mesial
and distal) and recording a positive or negative value for
each surface of the tooth, depending on whether the gingiva
bleeding was present 30 seconds after probing or not. The
gingiva is probed with all teeth present, except for third
molars. The presence (+) or the absence (-) of bleeding is
recorded in the dental record, and the total value of this index
is expressed in percentages:

FMBS = Number of dental surfaces where gingiva
bleeding is present x100/ number of examined dental
surfaces.

The FMBS is the percentage of teeth surface with
bleeding upon.

To assess the condition of deeper structures of
periodontal tissues, probing depth (PD) was measured with a
periodontal probe. These measurements were made using the
periodontal probe PCP-UNC 15®, Hu-Friedy, Chicago, IL,
USA.

Clinical work in patients’ mouths was performed in the
following way:

During the first checkup and upon the completion of
examination and sample taking, supragingival calculus was
removed in all patients, supragingival air-polishing was done
and subgingival concrements were removed as well. After
this, the patients were divided into two groups.

Subgingival air polishing of root surfaces was
performed on the first (test) group of patients, using a
glycine amino acid in the form of 45-60 micron powder
granules (EMS Air-Flow Master). Each root surface area was
air-polished for 4 or 5 seconds. The nozzle for subgingival
air-polishing is presented in Figure 1.

Fig.1 — Specially designed nozzle for subgingival
air-polishing.

Sonic SRP of the root surfaces was performed on the
second (control) group of patients. The procedure was done
with a sonic device and periodontal nozzles (Figure 2).
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Fig. 2 — Periodontal nozzles for sonic devices.

This systemic treatment of all periodontal pockets was
performed in the following four appointments. The patients
took care of their oral hygiene in the home environment
according to our instructions. An ultra-soft manual
toothbrush was used for oral hygiene.

The patients rinsed their oral cavities with 0.12%
chlorhexidine digluconate (Curasept ADS 212, Curaden,
Kriens, Switzerland) twice a day during the course of the
therapy and continued to do so for another 10 days. Upon the
completion of the fourth appointment and within 24 hours
upon the finished treatment of periodontal pockets, the
patients in both groups were prescribed antibiotic therapy,
depending on the results of the microbiological analysis. In
the tested group, there were no subjects allergic to penicillin
or metronidazole. Therefore, the antimicrobial therapy
consisted of amoxicillin 500 mg capsules and metronidazole
400 mg tablets or a combination of the two medicines. The
subjects took the medication or medications three times a
day for 7 days 3+-%,

Follow-up checkups were performed 6 to 8 weeks after
the first appointment and periodontal tissues were re-
assessed (FMPS, FMBS, and PD were measured again). The
second stage came three months after the start of the therapy.
All the aforementioned measurements were repeated, as was
the laboratory PCR analysis, which examined the possible
presence of periodontal pathogens. On the basis of the
obtained results, it was assessed whether or not a further
therapeutic procedure is necessary and what kind.

A re-evaluation of the required parameters was
performed 15 months after the first appointment to examine
the effect of maintenance therapy. All parameters from the
first visit were re-determined, and PCR analysis was also
performed. Removal of any solid deposits was carried out
using Gracy's curettes.

Statistical analysis

IBM SPSS Statistics 19.0: MS Office Word 2010 was
the software used for the statistical analysis and tables.

The Wilcoxon sign test is a statistical comparison of
the average of two dependent samples. The Wilcoxon sign
test works with metric (interval or ratio) data that is not

multivariate normal or with ranked/ordinal data. Generally, it
is the non-parametric alternative to the dependent samples t-
test. The Wilcoxon sign test tests the null hypothesis that the
average signed-rank of two dependent samples is zero.

Mann-Whitney U test is used to compare two
independent groups. This test is equivalent to a t-test of
independent samples, however, this test does not assume a
normal distribution of the analyzed data. This test is used
when the analyzed data are not in normal distribution and it
is inappropriate to use the t-test on independent samples.

Fisher's exact test is used when the sample size is too
low to use chi-square (y?) test.

The ? test serves to determine whether some of the
obtained (observed) frequencies deviate from the frequencies
expected under a particular hypothesis. This test also
requires the correlation of two variables and it shows the
probability of the variables' correlation.

Statistically significant values are assumed values of
p <0.05.

Results

Forty-four patients (24 females, 20 males; 27 non-
smokers and 17 smokers) suffering from aggressive
periodontitis were included in the study. Twenty and 24 of
them were treated by the PFLOW and SRP, respectively.

PCR analysis demonstrates the reduction in the
presence of the baseline bacteria observed through the
monitoring period of 3 and 15 months, in relation to the
number and percentage of patients examined (Table 1).

After the PFLOW therapeutic procedure, the percentage
of patients with very elevated Aa decreased from 30% to 5%
(3 months) and 5% (15 months). The percentage of patients
in whom this bacteria was not detected increased from 45%
to 80% and 80%, respectively.

After the SRP therapeutic procedure, the percentage of
patients with very elevated Aa dropped from 29.2% to 8.3%
and 8.3%, respectively. The percentage of patients in whom
this bacteria was not detected increased from 50% to 87.5%
and 87.5%, respectively.

The PFLOW treatment, applied at the beginning of the
therapy, and 3 and 15 months after the maintenance therapy
was performed, led to a reduction of the percentage of highly
elevated Pg with the initial value of 65% to 5% and 5%,
respectively. The percentage of patients who did not have Pg
bacteria detected increased from the initial 10% to 50% and
45%, respectively. During the SRP therapeutic procedures, at
the beginning of the treatment, 58.3% of patients had a very
high Pg value of bacteria, and after 3 and 15 months of
maintenance therapy, none of the patients had a very high
value of this bacteria. The percentage of patients without
detected bacterium Pg from the initial 16.7% increased to
54.2%, 3 months later and to 58.3%, 15 months later.

After the PFLOW therapeutic procedure, the percentage
of patients with very high Pi bacteria decreased from the
initial 15% to 0%, both 3 and 15 months after the performed
maintenance therapy. In 45% of patients, Pi bacteria were
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Table 1

Microbiological data expressed by the number and percentage of patients

Checkup
Bacteria  Treatment To T3 T15
n % n % n %
Aa PFLOW Not detected 9 45 16* 80 16* 80
Slightly elevated 5 25 2 19 2 10
Elevated 0 0 1 5 1 5
Highly elevated 6 30 1* 5 1* 5
SRP Not detected 12 50 21* 875 21* 875
Slightly elevated 5 208 1 4.2 1 4.2
Elevated 0 0 0 0 0 0
Highly elevated 7 292 2 8.3 2 8.3
Pg PFLOW  Not detected 2 10 10* 50 9* 45
Slightly elevated 2 10 9* 45 9* 45
Elevated 3 15 0 0 1 5
Highly elevated 13 65 1* 5 1* 5
SRP Not detected 4 167 13* 542 14* 583
Slightly elevated 2 83 9* 375 9* 375
Elevated 4 167 2 8.3 1 4.2
Highly elevated 14 58.3 0* 0 0* 0
Pi PFLOW  Not detected 9 45 18 90 16* 80
Slightly elevated 5 25 1 5 0* 0
Elevated 3 15 1 5 0 0
Highly elevated 3 15 0 0 0 0
SRP Not detected 10 41.7 20* 833 22* 917

Slightly elevated 2 8.3 4 167 1 4.2
Elevated 8 333 0* 0 0* 0
Highly elevated 4 167 0* 0 0* 0

0

1

7

Tf PFLOW  Not detected
Slightly elevated

0 10 50 12* 60
5 4 20 4 20

Elevated 35 5 25 4 20
Highly elevated 12 60 1* 5 0* 0
SRP Not detected 0 0 17* 70.8 15* 625
Slightly elevated 3 125 5 208 5 2038
Elevated 5 208 2 8.3 3 125

Highly elevated 16 66.7 0* 0 1* 4.2

Td PFLOW  Not detected 2 10 10 50 13* 65
Slightly elevated 4 20 7 35 5 25
Elevated 8 40 3 15 2* 10
Highly elevated 6 30 0* 0 0* 0
SRP Not detected 1 42 16* 66.7 13* 542
Slightly elevated 7 292 6 25 8 333
Elevated 11 458 2* 83 3* 125
Highly elevated 5 208 O0* 0 0* 0

Aa - Aggregaticacter actinomycetemcomitans; Pg — Porphyromonas gingivalis;
Pi-Prevotella intermedia; Tf — Tannerella forsithya; Td — Treponema denticola;
PFLOW - Subgingival Air-polishing; SRP — Scaling and Root Planing;

TO - baseline (no treatment); T3 — 3 months after tretament; T15 — 15 months
after treatment; n (%) — number (percentage) of patients.

*statistical significance was present 3 and 15 months after PFLOW and SRP

therapy compared with the baseline values (p < 0.05).
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not detected before therapy, while 3 months after therapy,
the percentage of patients without these bacteria increased to
90%, and 15 months after initial therapy, the percentage was
80%.

Very elevated Pi bacteria were recorded in 16.7% of
patients. After the SRP treatment (3 and 15 months
duration), this value was 0%. The percentage of patients that
did not have Pi bacteria was 41.7%, and after the
maintenance therapy, this value was 83.3% (3 months) and
91.7% (15 months).

After the PFLOW treatment, the percentage of patients
with highly elevated levels of Tf dropped from 60% to 5%
after 3 months, and after 15 months, no patients with very
high values of these bacteria were recorded. The percentage
of patients without detected Tf bacteria increased from the
initial 0% to 50% after 3 months and to 60% after 15
months.

After the SRP therapeutic procedure, the percentage of
patients with very high Tf bacteria values from the initial
66.7% decreased to 0% after 3 months and to 4.2% after 15
months. The percentage of patients without detected Tf
bacteria increased from the initial 0% to 70.8% after 3
months and to 62.5% after 15 months.

After the PFLOW treatment, the percentage of patients
with a very elevated value of Td bacteria value from the
initial 30% dropped to 0% after 3 months and to 0% after 15
months. The percentage of patients without detected Td
bacteria from the initial 10% increased to 50% after 3
months and to 65% after 15 months.

The SRP treatment led to a reduction in the highly
elevated Td bacteria from the initial 20.8% to 0% after 3
months and to 0% after 15 months. The percentage of

patients without Td bacteria at the beginning of the treatment
was 4.2%, 3 months after SRP treatment, this value was
66.7% and after 15 months 54.2%.

Full mouth plaque score

In the group of patients that underwent the PFLOW
therapy, there was a statistically significant (p <0.05)
enhancement of the FMPS index value 3 months after the
performed therapy.

However, 15 months after PFLOW therapy, FMPS
index values were not statistically nor significantly different
(p > 0.05) than the initial state (Table 2).

In the group of patients that underwent the SRP
therapy, there was a statistically significant (p <0.05)
improvement in the FMPS index value 3 months after the
therapy compared to the initial value. However, 15 months
after the initial therapy, the FMPS index value was not
statistically different (p > 0.05) compared to the initial value
(Table 2).

Full mouth bleeding score

In the group of patients that underwent the PFLOW
therapy, there was statistically significant (p <0.05)
improvement in the FMBS index value 3 months after the
performed therapy. However, 15 months after PFLOW
therapy, the values of the FMBS index were not significantly
different (p > 0.05) compared to the initial state (Table 3).

In the group of patients that underwent the SRP
therapeutic method, there was a statistically significant
(p < 0.05) improvement in the FMBS index value 3 months

Table 2
Clinical data for FMPS
Parameters PFLOW SRP
n mean + SD min. max. n mean + SD min. max.
FMPSTO 20 43.00+24.66 12.00 81.00 24 4471+25.03 11.00 88.00
FMPST3 20 1490+750 4.00 30.00 24 1554+7.33 2.00 30.00
FMPST15 20 4235+24.68 1200 88.00 24 4525+2496 11.00 87.00
FMPS - Full Mouth Plaque Score; PFLOW - Subgingival Air-polishing;

SRP - Scaling and Root Planing; TO — baseline (no treatment); T3 — 3 months after
treatment; T15 — 15 months after treatment; n — number of patients; min — minimum;

max — maximum; SD — standard deviation.

p <0.05, 3 months after PFLOW and SRP therapy.

Table 3
Clinical data for FMBS
Parameters PFLOW - SRP -
n mean = SD min. max. n mean + SD min. max.
FMBS TO 20 43.00%+24.66 12.00 8100 24 44.71+25.03 11.00 88.00
FMBS T3 20 13.85+8.20 1.00 29.00 24 15.17+9.28 2.00 37.00
FMBST15 20 4255+22.14 9.00 84.00 24 43.04+19.36 9.00 75.00

FMBS - Full Mouth Bleeding Score; PFLOW - Subgingival Air-polishing; SRP —
Scaling and Root Planing; TO — baseline (no treatment); T3 — three months after
treatment; T15 — 15 months after treatment; n — number of patients; min — minimum;

max — maximum; SD — standard deviation.

p <0.05, 3 months after PFLOW and SRP therapy.
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after the therapy compared to the initial value. However, 15
months after the initial therapy, the FMBS index value was
not statistically different (p>0.05) compared to the initial
value (Table 3).

Probing depth

In the group of patients that underwent the PFLOW
therapy, there was a statistically significant (p <0.05)
reduction in the probing depth 3 months after the initial
value. However, 15 months after PFLOW therapy, the
probing depth was not statistically significantly different
(p > 0.05) compared to the initial state (Table 4).

In the group of patients that underwent the SRP
therapeutic method, there was a statistically significant
(p < 0.05) decrease in the depth of the pocket 3 months after
the therapy compared to the initial value. However, 15
months after initial therapy, the probing depth value was not
significantly different (p>0.05) compared to the initial
values (Table 4).

Correlation in the PFLOW therapy group was found
between Aa bacteria and some clinical parameters. In the
group of patients undergoing PFLOW therapy, there was a
statistically significant (p < 0.05) medium-strong positive
correlation, before the therapy itself (T0), between the
bacteria Aa and the probing depth. A higher percentage of Aa
bacteria was present in deeper periodontal pockets. Three
months after PFLOW therapy (T3), there was a mean strong
positive statistically significant correlation (p <0.05)
between the bacteria Aa and the PD. The correlation
positivity shows that a higher percentage of Aa bacteria is
present in deeper periodontal pockets. Statistically
significant (p <0.05) medium-strong positive correlation
existed between Aa and FMBS parameter after 15 months

(T15). The correlation positivity indicates that higher FMBS
parameters increase the frequency of Aa bacteria (Table 5).

Discussion

When certain types of bacteria were tested, subgingival
air-polishing of periodontal pockets accompanied by
antimicrobial therapy showed equally efficient results as the
sonic scaling of periodontal pockets. Aggregatibacter
actinomycetemcomitans is frequently present in subgingival
biofilm in patients suffering from generalized aggressive
periodontitis, which is also confirmed by studies carried out
globally & 0 34 A3 was found in slightly more than half
(52.27%) of the patients in the tested group. The data from
other studies state a similar prevalence of Aa in subjects
suffering from aggressive periodontitis 7 ¥ 3, Taking into
account the results received in this but also in some other
studies, it can be noted that patients suffering from
aggressive periodontitis have a lower percentage of Aa. A
positive effect of the applied method is also proved by data
that Aa was found in only 15.9% of the patients at the end of
the study.

A high percentage of Porphyromonas gingivalis was
detected during the study (86.36%). Among the tested
periodontal pathogens in the studies of aggressive
periodontitis, Pg was present in the very high percentage 2,
which indicates a significant role of this periodontal
pathogen in the pathogenesis of aggressive periodontitis. In
some studies conducted in India, Pg was detected only in
persons with advanced periodontitis, unlike the persons with
healthy periodontal tissue, indicating a link between Pg and a
disease of periodontal tissue . High prevalence of this
bacterium in subgingival biofilm in persons with generalized
aggressive periodontitis indicates its connection with this

Table 4
Clinical data for PD
Parameters PFLOW - SRP -
mean+SD min. max. n meanxSD min. max.
PD TO 20 3.40+0.73 24 5.03 24 3.85+0.77 2.85 5.87
PD T3 20 2.64+041 2.09 344 24 291+061 219 479
PD T15 20 357+081 24 587 24 3.71+0.76 244 544

PD - periodontal depth; PFLOW - Subgingival Air-polishing; SRP -
Scaling and Root Planing; TO — baseline (no treatment); T3 — 3 months after
treatment; T15 — 15 months after treatment; n — number of patients;
min — minimum; max —maximum; SD - standard deviation.

p <0.05, 3 months after PFLOW and SRP therapy.

Table 5

Influence of PFLOW treatment on correlation between Aggregatibacter actinomycetemcomitans and clinical
parameters in patients (n = 20) with aggressive periodontitis

Clinical T0 T3 T15
parameters r p p r p
FMPS 0.170 0.475 0.127 0.593 0.180 0.448
FMBS 0.145 0.542 0.024 0.920 0.451 0.046
PD 0.471 0.036 0.474 0.035 0.085 0.721

PFLOW - Subgingival Air-polishing; TO — baseline (no treatment); T3 — 3 months after treatment; T15 — 15 months
after treatment; FMPS - Full Mouth Plaque Score; FMBS — Full Mouth Bleeding Score; PD — Periodontal Depth;

r — coefficient of correlation; p — significance.
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disease. The data from a study that used PCR methodology
confirmed that Pg was present only in the regions with the
disease of periodontal tissue, unlike the healthy regions
where Pg was not identified 3 7. This bacterium was found
in over 60% of subjects with aggressive periodontitis with
pocket depth up to 5 mm and over 90% of subjects with
pocket depth more than 5 mm 3, This indicates that
bacteria Pg is significantly correlated with aggressive
periodontitis. The grater the destruction of periodontal
tissue, the greater the percentage of bacteria Pg. Other
studies, too, record a high prevalence of this putative
periodontal pathogen among the subjects suffering from
aggressive periodontitis, bringing it in connection with
periodontal disease ™ °. A positive effect of applied
therapies is also confirmed by the fact that this periodontal
pathogen was found in 47.72% of the patients at the end of
the therapy.

The prevalence of Prevotella intermedia was 56.81%
in this study. In comparison with healthy regions of
periodontal tissue, the microbiological profile of
subgingival biofilm of the regions with aggressive
periodontitis contained a significant amount of Pi, which
confirms that Pi is a significant etiological factor in the
occurrence of aggressive periodontitis *. Studies conducted
in Japan point out that the prevalence of Pi was similar to
the one registered in this study *°. PCR analysis of
subgingival biofilm in Chinese patients confirmed that Pi
was a dominant periodontal pathogen in persons suffering
from aggressive periodontitis *°. A study conducted in
Lebanon also confirmed that this was one of the possible
causes of periodontal tissue disease. In the patients
suffering from periodontitis, Pi was also present in
subgingival biofilm samples, making it an integral part of
the microbiological profile of patients suffering from
aggressive periodontitis !, Studies conducted in Marocco
indicated a higher prevalence of this periodontal pathogen
in the subgingival biofilm of a diseased periodontium 7.
The data shows that the percentage of Pi detected at the end
of therapy was 13.63%, which proves that the applied
method had a positive effect.

The findings of this study confirm the role of
Tannerella forsythia in the pathogenesis of periodontitis.
Of all the five putative periodontal pathogens tested during
this study, this was the only bacterium that was present in
all patients of the study. Identical results were obtained in a
study carried out among the Bulgarian patients suffering
from aggressive periodontitis 2. The periodontal pathogens
were found to exist in high percentages in Maroccan
patients as well, where the bacterium was dominant 7.
Persistent bleeding on probing, an indicator of an infection,
encouraged numerous researchers to repeat their studies,
which then confirmed the presence of Tf in those regions .,
Studies conducted worldwide point out that Tf, as a resident
of subgingival biofilm in persons suffering from aggressive
periodontitis, was present in high percentages 8. After
therapy, this periodontal pathogen was present in only
38.63% of the patients, indicating a positive effect of the
applied therapy.

Treponema denticola is also considered one of the
possible causes of periodontal tissue destruction occurring
in aggressive periodontitis, detected in 93.18% of the
patients. Recent studies have shown the prevalence of Td in
more than 80% of the patients and that is significantly
associated with the severity of periodontal tissue
destruction. High percentages of Td were found especially
in the regions where periodontal pockets were deeper than
4 mm 3%, High percentages of Td in the subgingival biofilm
were registered among the residents of different
geographical areas, which was confirmed by numerous
studies & & % 13, The efficacy of the applied therapy is
evident from the Td finding, the percentage being 40.90%
at the end of therapy.

The efficacy of individual therapeutic procedures
applied in this study was examined with the FMPS and
FMBS indexes and monitoring of PD. Both therapeutic
procedures, the PFLOW and the SRP, applied in the
patients, produce an equally statistically significant
reduction in the FMPS in both groups, from 43.00 to 14.90,
(first group) and from 44.71 to 15.54 (second group) and
FMBS, also in both groups, from 42,55 to 13.85 (first
group) and from 43.04 to 15.17 (second group), three
months after the treatment. These results match the results
obtained in the studies carried out in China and some other
parts of the world ® 2% 3! There are various mechanical
control  techniques of biofilm accumulation that
consequently lead to a reduction in the signs of
inflammation in periodontal soft tissue **.

The results obtained in this study indicate that the new
therapeutic procedure PFLOW successfully stopped further
destruction of periodontal tissue by monitoring PD
(probing depth), with the initial value of 3.40 dropping to
2.64 (first group) and from 3.85 to 2.91 in the second
group, three months after therapy. Other studies also
indicate that all of the applied techniques successfully
reduce the levels of inflammation and stop further damage
to the periodontal tissue ® 2. Monitoring the parameters of
gingival inflammation and signs of periodontal destruction
through PD, some other studies also find that PFLOW can
be considered successful in removing the subgingival
biofilm and therefore stop the further destruction of
periodontal tissue & 2731, Since both the SRP and PFLOW
have similar clinical achievements, especially in
maintaining healthy periodontal tissue, precedence can be
given to the PFLOW as the patient accepts it more easily
and the dentist spends less time working on it.

Fifteen months after therapy, the FMPS, FMBS and
PD parameters showed statistical equality compared to the
values recorded at the beginning of the study, indicating a
drop in patient motivation and irregular oral hygiene
maintenance. It is very important to emphasize to patients
the role of biofilm in the occurrence and development of
periodontal tissue destruction during every control
checkup. Regular removal of biofilm reduces and
eliminates the agglomeration of probable periodontal
bacteria that have a large share in the occurrence of
periodontitis. By constant motivation and education in
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maintaining oral hygiene, patients must become aware of
their own roles in maintaining the health of the periodontal
tissue.

Conclusion

During the maintenance therapy of the health of the
tooth-supporting  tissue, there was no growth and
proliferation of the required periodontal pathogens, after both
3 and 15 months. The new therapeutic procedure in the scope
of minimally invasive treatment of periodontal tissue proved
to be equally successful in the eradication of the studied
putative periodontal pathogens, as well as in the reduction of
the monitored clinical parameters such as plaque index,
gingival bleeding index and PD, as the previous sonic SRP
therapy.

The regular subgingival air-polishing and the regular re-
motivation of patients for maintaining oral hygiene in home
conditions in the first three months did not lead to an

increase in the value of the clinical parameters monitored.
However, a control examination after 15 months showed that
there was no improvement in clinical parameters indicating
that the motivation of patients undergoing the maintenance
therapy of the health of the teeth supporting tissue had
dropped. Based on this, it can be seen that the subgingival
air-polishing of the surface of the root of the tooth has
successfully led to the reduction of the tracked
microbiological parameters, and it can be recommended to
be used during the maintenance therapy. It is especially
acceptable to be used in patients with a compromised
periodontal status who have fixed prosthetics in order to
prolong the duration of such prosthetic work. It is necessary
to carry out more frequent controls with these patients so that
the lack of motivation in maintaining oral hygiene is
avoided.

The dentist is supposed to choose a mode of therapy
concerning the feasibility of certain procedures, following
the patients’ needs.
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Abstract

Background/Aim. To date, there has been no population-
based neonatal anthropometric chart published in Serbia.
Charts based on infants born in a single hospital (hospital-
based) in the 1990s are still widely used in our country, as
well as the Alexander chart. The aim of this study was to
construct population-based centile, gender-specific charts
for birth weight and length for singleton infants born in
Southeast Serbia from 24 to 42 weeks of gestation and to
compare them with other previously published charts.
Methods. Data on 39,842 singleton live infants, delivered
from 2006 to 2015 in three maternity wards in Southeast
Serbia (Ni§, Prokuplje, and Aleksinac), were analyzed. Re-
sults. The inclusion criteria met 37,169 newborns. Preterm
births were relatively uncommon (5.25%). Estimated centile
charts for male and female birth weights and lengths were
constructed showing the 3rd, 10th, 25th, 50th, 75th, 90th,
and 97th centiles. Conclusion. Our birth weight percentiles
provide a population norm for singleton infants adjusted for
gender, born in Southeast Serbia. These references are both
of epidemiological and clinical use. There is a need for
large-scale research that will include a larger number of pre-
term newborns which were represented in limited numbers
in our study. There is also a need for setting up the gold
standard method for the precise determination of the gesta-
tional age, i.e. the use of the early fetal ultrasound.

Key words:
infant; serbia; anthropometry; fetal development;
reference values.

Apstrakt

Uvod/Cilj. U Stbiji do sada nije objavljena populaciona
neonatalna antropometrijska karta. U svakodnevnom radu
se jos uvek Siroko koriste antropometrijske karte naprav-
liene na osnovu merenja u jednom porodilistu u nasoj zemlji
ili karte stranih autora kao sto je Alexander-ova karta. Cilj
ove studije bio je izrada populacionih antropometrijskih kar-
ti za duzinu i masu na rodenju za novorodencad rodenu od
24. do 42. nedelje gestacije iz jednoplodnih trudnoca u jugo-
isto¢noj Srbiji 1 poredenje sa drugim ranije objavljenim kar-
tama. Metode. Analizirani su podaci za 39 842 no-
vorodencadi rodenih iz jednoplodnih trudno¢a u periodu od
2006. to 2016. godine u tri porodilista u jugoisto¢noj Srbiji
(Nis, Prokuplje i Aleksinac). Rezultati. Kriterijume za ula-
zak u studiju je ispunilo 37 169 novorodenéadi. Prevremeno
rodene dece bilo je 5,25%. Napravljeni su percentili za
duzinu i masu na rodenju za musku 1 zensku novorodencad
pokazujuéi 3., 10., 25., 50., 75., 90. i 97. percentil.
ZakljuCak. Ovim istrazivanjem dobijene su prve popu-
lacione antropometrijske, polno-specifi¢cne neonatalne karte
za novorodencad iz jugosito¢ne Srbije. Dobijeni rezultati
imaju klinicki i epidemioloski znacaj. Zbog ograni¢enog
broja prevremeno rodenih beba postoji potreba za dodat-
nim istrazivanjem na vecem uzorku kako bi se preciznije
odredili percentili za ovu grupu novorodencadi. Takode, po-
trebno je uspostaviti zlatni standard za precizno odredivanje
gestacijske dobi, tj. ranu upotrebu fetalnog ultrazvuka.

Kljucne reci:
novorodence; srbija; antropometrija; trudnoca, razvoj
fetusa; referentne vrednosti.
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Introduction

Birth weight and length are quite sensitive indicators of
children's health. Small-for-gestational-age (SGA) neonates
have a long-term risk of short stature !, neurocognitive
impairment 2, metabolic disorders * , and cardiovascular
diseases * °. Similarly, the large-for-gestational-age (LGA)
are also at increased risk of short and long-term health
problems & 7. The values that identify infants at high and low
risk cannot be clinically defined. Therefore, the adoption of
statistical definitions instead of using clinical ones is
advised ®. By this, a neonate is defined as SGA when his or
her weight and/or length is below the 10th, 5th, or 3rd centile
of the neonatal chart, and LGA when his or her
anthropometric values are above the 90th centile ® 10,

These observations justify the use of neonatal charts.
For more than fifty years, clinicians and investigators have
proposed reference data for assessing birth weight and length
for gestational age. Currently used neonatal charts are
different regarding exclusion and inclusion criteria,
instruments of measurement, methods of assessing
gestational age and calculating centiles. There are several
proposed characteristics that a reliable neonatal chart should
have 8.

To date, there has been no population-based neonatal
anthropometric chart published in Serbia. Charts based on
infants born in a single hospital (hospital-based) in the
1990s * are still widely used in our country, as well as the
Alexander chart 2,

Previously, comparative anthropometric data of Roma
and non-Roma newborns, born between the 36th and 42nd
gestational week, were published 3. The aim of this study
was to construct gender-specific charts for birth weight and
length for singleton infants born in Southeast Serbia from 24
to 42 weeks of gestation and compare them with other
previously published charts.

Methods

Data on 39,842 infants were analyzed. The study
included all live singleton newborns delivered from 2006 to
2015 in three maternity wards in Southeast Serbia (Nis,
Prokuplje, and Aleksinac).

Data were obtained from the computerized birth files of
the National Institute of Health. The gestational age had been
calculated in completed weeks based on the last menstrual
period, and/or early date ultrasound, and/or neonatal
examination. The weight was measured by a mechanical
scale with 10 g precision. The length was measured using a
non-stretch plastic tape from crown to heel.

Infants with major congenital anomalies and those with
uncertain gestational age were excluded.

The LMS method was used to estimate the birth weight
centimes. The L (Box-Cox power), M (median), and S
(coefficient of variation) parameters were estimated **. This
method uses smoothed values of L, M, and S to transform
the observed distribution of birth weights and lengths to a
standard normal distribution. This allows the calculation of

centiles by using the appropriate SD score 4. The scatter data
plots and Z scores obtained from the LMS method were used
to identify the outliers. Observations lying beyond 3 Z
score were deleted.

Centiles were calculated using the LMS Chart Maker
Light 2.54 version software, and the other analysis was
carried out using SPSS, version 16.

Ethical approval to proceed without individual consent
was given based upon the fact that this was retrospective
anonymous clinical research.

Results

The inclusion criteria met 37,169 newborns. Tables 1
and 2 summarize the number of infants born in each
gestational week and estimated values of L, M, and S by
gender and gestational week. Preterm births were relatively
uncommon (5.25%). Estimated centile charts for male and
female birth weights (Figure 1) and lengths (Figure 2) were
constructed showing the 3rd, 10th, 25th, 50th, 75th, 90th and
97th centiles. Female infants were lighter and shorter than
the male infants, especially from 36 weeks onwards.

2
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= 25t
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Birth weights (g)
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Fig. 1 — Estimated 3rd, 5th, 10th, 50th, 75th, 90th and
97th centiles for male and female birth weights.
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Fig. 2 — Estimated 3rd, 5th, 10th, 50th, 75th, 90th, and
97th centiles for male and female birth lengths.

Stankovi¢ S, et al. Vojnosanit Pregl 2021; 78(1): 87-91.



Page 89

Vol. 78, No 1 VOIJNOSANITETSKI PREGLED
Table 1
Number of infants and estimated values for L, M, and S for the birth weight*

Gestation Male Female

(week) n L M n L M S
24 7 1.78 627.32 0.16 10 156 615.12 0.20
25 12 1.76 833.74 0.16 10 154 730.82 0.19
26 7 1.76 965.92 0.16 12 153 85241 0.19
27 15 1.75 1,083,85 0.16 15 151 99317 0.19
28 20 1.73 1,230.88 0.16 10 150 1,134.35 0.19
29 23 1.71 1,379.96 0.16 9 151 1,314.08 0.18
30 38 1.68 1,553.15 0.16 24 152 151476 0.18
31 21 1.66 1,753.11 0.16 24 154 1,690.01 0.17
32 63 1.62 1,947.16 0.16 51 156 1,882.12 0.17
33 73 159 2,06848 0.16 45 156 2,049.68 0.16
34 109 152 2,270.82 0.16 98 149 2,302.78 0.16
35 189 133 2,540.79 0.15 171 128 253993 0.15
36 472 1.02 280459 0.15 425 096 2,779.62 0.14
37 1073 0.71 3,107.31 0.14 948 0.67 3,007.74 0.14
38 2618 057 3,297.06 0.13 2340 053 3,15391 0.13
39 4838 0.49 3,463.48 0.13 4369 042 3,32290 0.12
40 8508 0.46 3,60250 0.12 8147 0.36 3,443.87 0.12
41 2226 045 3,72522 0.12 2239 0.32 3,532.73 0.12
42 294 0.44 380269 0.12 270 0.29 3,602.39 0.12

*LMS — method for the birth weight centimes [L (Box-Cox power), M (median),
S (coefficient of variation)]

Table 2

Number of infants and estimated values for L, M, and S for the

birth length*

Gestation Male Female

(week) n L M S n L M S
24 0.10 31.69 0.08 9 -1.04 30.68 0.08
25 13 054 3355 0.08 11 -0.64 3217 0.08
26 7 0.96 3531 0.07 13 -0.24 33.77 0.08
27 15 1.34 37.01 0.07 15 0.15 3554 0.07
28 20 169 3871 0.07 10 0.54 37.43 0.07
29 22 199 40.34 0.06 9 091 3932 0.07
30 42 224 4184 006 32 1.29 4101 0.06
31 19 243 4312 0.06 24 1.65 4235 0.06
32 54 257 4423 0.05 39 198 4352 0.06
33 67 2.67 4527 0.05 42 225 4472 0.05
34 88 272 4647 005 76 2.44 46.08 0.05
35 190 271 4793 0.05 169 252 4762 0.05
36 521 2.64 4952 0.05 497 250 49.22 0.05
37 1,158 255 51.01 0.04 1,027 241 5053 0.04
38 2,653 247 5201 0.04 2332 230 5131 0.04
39 4873 241 5272 0.04 4393 219 5202 0.04
40 8,434 236 5331 0.04 8,107 209 5255 0.04
41 2,192 232 5395 0.04 2231 197 5305 0.04
42 290 2.28 5452 0.04 267 183 5338 0.04

*For abbreviations see under Table 1.
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Discussion

Our birth weight centiles provide a population norm for
singleton infants adjusted for gender, born in Southeast
Serbia. These references are both of epidemiological and
clinical use, and they may have applicability as a tool for
epidemiological comparisons between geographic locations
and cultures. Data from an entire population were used and
they provided a more valid standard than those based on
hospital data. Hospital-based studies are often prescriptive,
mostly based on a small number of infants without known
risk factors for intrauterine growth retardation, and thus, may
have limited usage in populations with mixed low and high-
risk pregnancies. Population-based studies are more
descriptive. In the absence of criteria regarding risk factors
for fetal growth, these studies describe “what growth is
actually like” in examined population &,

The study cohort was stratified for gender. The known
larger birth weight and length for gestational age in male
versus female infants were shown.

Our measurements were quite similar to those of
Abrahamowicz et al. 5, Fenton and Kim % | and Roberts and
Lancaster 7. On the other hand, clear differences between our
measurements and those made in Brasil * and Israel *° justify
the fact that each specific population group should have its
own neonatal anthropometric charts developed.

There are several limitations to our study. Our data were
provided from the routine care, hence measurements were not
standardized. The measurements were done by different
members of staff, and this may have contributed to the inter-
observer difference. Infants were not adjusted for parity. The
secular trend has not been taken into account, having in mind a
long period of data acquisition, even though there are plenty of

studies with a similar disadvantage. The study was limited by
the small size of the sample of 24 to 33 weeks gestation (50
male, 32 female). Therefore, using results from significant
international experience in the large-scale population-based
studies in the developed countries *> 2° might be the best
way to estimate the fetal growth and centiles of preterm
infants in our population.

The other problem is the calculation of the exact
gestational age, which is very important considering the
fact that the fetus describes the fastest human growth. In
our country, the gestational age is calculated by the last
menstrual period, or by the neonatal examination more
frequently than by the early fetal ultrasound, which is
considered the gold standard °. Although menstrual dating
is generally accurate for term neonates (+ 7 days of the
ultrasound estimate), the error rises with prematurity and
postmaturity.

Conclusion

Thorough neonatal anthropometric data obtained in this
study and centile charts of the Serbian population were
constructed and made available for the first time.
Consequently, it will improve assessing the growth and
nutritional status of newborn infants during the perinatal
period, classifying them as small, appropriate, or large for
gestational age.

There is a need for large-scale research that will include
a larger number of preterm newborns which were
represented in limited numbers in our study. There is also a
need for setting up the gold standard method for the precise
determination of the gestational age, i.e. the use of the early
fetal ultrasound.
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Introduction

On the last day of 2019, the health authorities of the
People’s Republic of China informed the World Health
Organization (WHO) about the occurrence of several
cases of respiratory infections in people in the city of
Wuhan. An unknown coronavirus [severe acute
respiratory syndrome coronaviris 2 (SARS-Cov-2)] was
identified as the cause of the disease on January 7, 2020,
and the disease was named COVID-19. In different
variations, six types of coronavirus have been identified
in the human population: HCoV-229E, HCoV-0OC43,
SARS-CoV, HCoV-NL63, HCoV-HKU1, and MERS-
CoV 1. The first cases are related to the fish market,
where locals sell animals and poultry 2. COVID-19,
besides health implications, has produced many
sociological, political, and security implications in many
countries worldwide. The security challenges, risks, and
threats posed by COVID-19 are multidimensional and
complex. The multiplication of these challenges, risks,
and threats has influenced prisons to become risky
institutions in the emergence of COVID-19. The reasons
for this are multiple: the very security nature of these
institutions in which people with security risk to society
are housed, the complexity and dynamism of functioning
of these institutions (which represent micro-social
environments for themselves), and the difficulty of
providing medical care for convicts in primary medical
institutions in cases of illness.

The appearance of COVID-19 and the introduction
of the special functioning regime in Italian prisons on
March 6, 2020, resulted in many riots in prisons across
this country. Disturbing pictures from Italian prisons were
seen all over the world on March 9, 2020. The head of the
Italian prison administration, Francesco Basentini, stated
that three prisoners died during the riot in prison in
Modena, while three died after being transferred from the
prison. Basentini stated: “There have been several serious
riots in prisons across the country. In Pavia, two guards
were taken hostage but released after police
intervention” 2. The Italian Ministry of Justice said a fire
broke out in several prisons. The Italian government has
introduced quarantine in most of the northern regions to
curb the coronavirus epidemic 2.

In the Republic of Serbia, the first case of COVID-
19 in the general population was registered on March 6,
2020 4. The appearance of COVID-19 caused a special
legal functioning regime and introduced a state of
emergency in the Republic of Serbia, and persons who
violated anti-epidemic measures were sanctioned. For that
purpose, the Ministry of Justice of the Republic of Serbia,
the Directorate for Execution of Criminal Sanctions,
opened three special facilities: 1. Penitentiary in Pancevo
(a facility in Vrsac), 2. Penitentiary Pozarevac-Zabela,
and 3. Penitentiary in NiS, Department in Pirot for
detaining people deprived of their liberty during the state
of emergency declared due to the COVID-19 pandemic,
caused by SARS-Cov-2. The research is based on the
analysis of anti-epidemic measures for protection against
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COVID-19 in institutions for execution of criminal
sanctions and the proposal of the optimal model of
protection.

The research was also based on analyzing
comparative practice in applying the anti-epidemic
protection measures and the results in the Republic of
Serbia and European countries selected according to the
territory, the Unite states of America (USA), and the
United Kingdom (UK). The timing of the research subject
covered the period March-April 2020. The reference
framework was the complex application of health and
organizational protection measures.

Table 1

Protective measures against COVID-19 in some
European countries, the USA and the UK

The European Prison Observatory’s publication
“COVID-19 - what is happening in European prisons?”
shows numerous complaints about the functioning of prisons
and the measures that have been implemented in many
European countries. The measures to protect prisoners from
COVID-19 in some countries (except Serbia) are shown in
Table 1 5 Having in mind the above, anti-epidemic
protection measures arise as first-class for the system of
execution of criminal sanctions both in the Republic of
Serbia and in other countries of the world.

Measures to protect prisoners from Covid-19 in some European countries, the United States of America

(USA) and the United Kingdom (UK) ©

Country

Measures

Austria

Denmark

Estonia

France

Greece

Hungary

Italy

Norway

Poland

Telephone time limited to 10 minutes per day; Video calls are enabled; Prisoners in open wards were
instructed to stay in their cells all day; Prison staff members do not wear masks and do not keep a 1-meter
distance; Staying in the open air was reduced from 1 hour to 15 minutes.

The Danish Prison Administration has closed its doors to new prisoners and limited family visits. Daily perm
and all activity groups have been suspended. Convicted prisoners will serve their sentences alone in their cells.

The Ministry of Justice has introduced an extra measure to avoid the spread of coronavirus: prison guards in
Estonia are now switching to a 24/5 work schedule, which means they will work five days in a row and spend
their free time after work in prison. Family visits, group work, and walks have been suspended, and prisoners
must remain in their living rooms. Prisoners have access to more printed material and TV channels, more food
choices, and more phone calls.

According to the French Prison Administration, 63 prisoners and 145 staff members were tested positive for
coronavirus, and on April 3, 2020, one prisoner died of Covid-19. Trial postponement measures have been
applied, proceedings are being conducted by remote video calls and many prisoners have been released on
parole, 6,266 prisoners, but overcrowding remains a major problem in French prisons.

“Coridallos Prison Hospital” and the wing of the local public hospital “Diavata” in Thessaloniki are planned to
be used to house prisoners in case they are infected with the Covid-19 virus.

Lawyers may enter penitentiaries for consultations after temperature measurements; communication takes place
with plexiglass barriers between lawyers and convicts and by telephone; the premises used for consultations are
disinfected; lawyers are prohibited from handing over documents to defendants; lawyers are directed to consult
with their clients by phone or Skype. The Hungarian prison service called on priests and members of the convict’s
relatives to “minimize the number of visits.” Visits are still allowed if family members are separated from the
convicts by plexiglass barriers. No physical contact, kisses, or hugs are allowed. Also, the number of visitors was
reduced to two per visit; new detainees were isolated for two weeks; new detainees with any Covid-19 symptoms
were transferred to hospitals; leaving the institution is not allowed. All activities in prisons were suspended,
except for one-hour outdoor walks, free use of the gym and television that was allowed for each cell, and early
release of elderly and sick criminals who are vulnerable to Covid-19 was introduced.

In March 2020, the Criminal Administration announced that the virus had spread in Italian prisons: 94
detainees tested positive for the virus, 19 recovered and 2 died. The first detainee to die because of Covid was
a 76-year-old man; He was detained in the Bologna prison and died in the Bologna hospital. The second death
was confirmed on April 10. A 58-year-old man was imprisoned in VVoghera Prison. Quarantine and isolation
wards have been set up in prisons and emergency departments. By April 15, 2020, 6,000 convicts had been
released in the prison system.

By an internal regulation, the Prison and Probation Service (KDI) has sent an order to regions across the country
that over 200 prisoners be released as a measure to minimize the risk of infection in prisons. The medical staff has
tested prisoners, and there are about 200 prisoners over the age of 60 who are part of the risk group.

Since March 12, 2020, everyone has had their body temperature measured upon entering the prisons, access to
telephone communication has been increased. Prisoners also have greater access to television and the press,
additional therapeutic and educational activities have been carried out, visits to all detention centers and
prisons have been suspended since March 19, officers who come into contact with prisoners must wear
protective masks, and prisoners are banned from doing outside jobs. All prisons and detention centers are
provided with disinfectants, sanitary masks, hygiene and medical supplies, protective suits, and gloves, and all
cells are disinfected several times a day.
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Portugal

Slovenia

Ukraine

USA

UK

Visits to all prisons have been suspended since March 16. To overcome the isolation of prisoners, the state
increased the number of allowed telephone calls, giving the right to 3 calls a day of five minutes. Extended
video calls are also allowed in some prisons. Educational, recreational, and religious activities have also been
suspended. The work performed by the prisoners was also suspended except for some services such as
cooking, cleaning, agricultural work (in some prisons). The Santa Cruz do Bispo women’s prison has produced
protective materials, masks, uniforms for health workers, and other products.

The measures include: suspension of prison sentences, early release for prisoners who have less than six
months in prison left, interrogation of a person by videoconference is possible except for the public from all
proceedings. Those measures should be in force until July 1, 2020.

Due to the Covid-19 pandemic, the Ministry of Justice drafted the Amnesty Law to release 900 prisoners, who
do not pose a threat to society.

By June 23, at least 48,764 people in prison had tested positive for Covid-19. Much of the tremendous increase
in coronavirus cases has been due to some states — including Michigan, Ohio, Tennessee, Texas — that have
begun testing almost everyone in prisons where people have become ill. This scope of testing would suggest
that the coronavirus circulated in prisons in much greater numbers than was known in the past weeks of the
pandemic 8.

Due to the Covid-19 pandemic, the British model of protection of persons deprived of their liberty has
included many restrictions in the institutions for executing criminal sanctions. The restrictions remain in
force to this day. Social visits to prisons have been abolished, alternative ways of contacting persons
deprived of their liberty have been introduced, for example, by leaving a voice message using the prison
voicemail service or sending e-mails using e-mail for prison services, unlimited writing at the expense of
the prison has been approved. As a temporary measure, secure telephone handsets were provided to inmates
at 55 prisons, allowing high-risk inmates to talk to a few approved contacts. As support for persons
deprived of their liberty and their families, secure video calling lines have been introduced in some prisons.
Video calls are free for both prisoners and their families 7. Handwashing facilities are available to prisoners,
staff, and visitors. Work with suppliers is managed in order to ensure sufficient supplies of soap and
cleaning products. Prisoners who have a low assessed risk and whose sentence expires will be temporarily
released from prison, as part of a National Health Service (NHS) protection and life-saving plan 8. The
usual regime in prisons has been suspended to apply social distance. This is crucial to protect the prisoners
and staff and prevent the spread of the virus. This means that prisoners can no longer participate in normal
recreational activities such as using the gym, going to church, or visiting the library. Only basic workers
such as kitchen staff or wing cleaners will continue with their jobs, and all of those who are hired will still
get paid. Support was provided to prisoners, such as life advice and advice on how to manage life problems.
Informative videos about Covid-19 were made for friends and relatives of the persons deprived of their
liberty °. All hearings of the Probation Committee and new trials were suspended. The Probation
Committee will analyze cases through a combination of remote hearings and a paper review process.
Contact between prisoners and their legal teams has been facilitated by increasing video conferencing
capacity in prisons 0.

COVID-19 protection measures in institutions for
execution of criminal sanctions in Serbia

Belgrade, Belgrade-Padinska Skela, PoZarevac-Zabela, Sremska
Mitrovica, NiS, Cuprija, Sabac, Sombor, then the Penitentiary
for Juveniles in Valjevo, the Penitentiary for Women in

In the Republic of Serbia, measures were implemented
under the Law on Protection of Population from Infectious
Diseases and the International Health Regulations, which
included surveillance of passengers coming from hotspots of the
new coronavirus and isolation of patients and health surveillance
of contacts 1. This was regulated by the Law on Execution of
Criminal Sanctions, which has been in force since 01/01/2006,
with later changes and additions from 2009, significant systemic
changes from 2014, and current changes and additions from
May 2019. According to this law, the execution of a prison
sentence is carried out, organized, and supervised by a single
central institution called the Directorate for Execution of
Criminal Sanctions, which is part of the Ministry of Justice of
the Republic of Serbia. Besides the Administration for
Execution of Criminal Sanctions and its organizational units at
the headquarters, the system of execution of criminal sanctions
comprises 29 institutions. The structure goes as follows: the
Training Center, then nine Penitentiary Institutions in Panéevo,

Pozarevac, the Correctional Home in KruSevac, the Special
Prison Hospital in Belgrade, and 16 District Prisons in Belgrade,
Novi Sad, Leskovac, Cacak, Zrenjanin, Subotica, Vranje,
Kragujevac, Kraljevo, KruSevac, Prokuplje, UZice, Zajecar,
Novi Pazar, Negotin and Smederevo 2. Within these institutions
for execution of criminal sanctions, besides the Special Prison
Hospital in Belgrade, there is a special organizational unit, the
Health Care Service, at each of these institutions.

The Health Care Service performs health prevention, treats
convicts and detainees, monitors hygiene and the quality of food
and water, and takes part in determining and implementing the
program of treatment of convicts. The institution has at least one
doctor and two medical technicians and must provide the
services of one psychiatrist. When hospital treatment is
organized in an institution, the institution must have an educated
doctor and hospital staff, and it also must possess hospital
facilities, medical materials, accessories, devices, and medicines.
The institution must have a special room for separating sick
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convicts, depending on the disease. The Women’s Institute must
have special equipment for taking care of pregnant women,
mothers, and women. A health professional who examines and
treats a convict is guaranteed and so is the full professional
independence under the law and the code of ethics 2.

The territorial distribution of these institutions meant
that some of these institutions were in the epicenter of urban
areas where the emergence of COVID-19 escalated. This
made the security situation much more complicated since
there is only one specialized institution for treating persons
deprived of freedom, and that is the Prison Hospital in
Belgrade. Here, in the case of COVID-19 in prisons, the
pressure on the capacity of this institution would be
maximum, and the treatment in regular medical centers
would be complex due to the provision of persons deprived
of liberty and the risk of spreading the infection to
employees in the security service. The complex structure of
COVID-19 has shown the following clinical picture in
previous cases: pneumonia and respiratory problems, a body
temperature of > 38°C, radiographic identification of
pneumonia, and changes in lymphocytes 4 During a
pandemic, the health system of criminal institutions would
not be capable of responding to these challenges. With
COVID-19, which causes additional restrictions, such as
restriction or cancellation of visits by family and friends, the
ban on receiving packages, and additional social distancing,
the increase on social deprivation of convicts can cause
various security implications in penitentiary institutions.

Extraordinary events that may occur due to appearance of
COVID-19 in prisons are shown in Table 2.

Table 2

Extraordinary events that may result from the
appearance of COVID-19 in prisons
Events
Attempt to escape/rebellion
escape from the closed part of the institution
removal from the semi-open part of the institution
escape during apprehension
Self-harm
hunger strike
by cutting, swallowing objects, poisoning
attempted suicide by cutting, poisoning, hanging
suicide by all typologies
Attacks
on officials
on convicts
on other persons
destruction of property
Offenses
possession of a mobile phone
theft
possession of money
indiscipline

Preventive measures have been taken to protect persons
deprived of their liberty and employees in these institutions
(Table 3). First of the measures was adopted on March 11,

Table 3
Number of infected with SARS-Cov-2 in the Republic of Serbia until 11/04/2020
Rank City Infected 16 Location of prison Infected
1 Belgrade 1,495 v 0
2 Ni$§ 536 4 0
3 Cuprija 180 v 0
4 Novi Sad 169 4 0
5 Krusevac 84 4 0
6 Valjevo 82 v 0
7 Leskovac 76 v 0
8 ZajeCar 59 v 0
9 Vranje 57 v 0
10 Kragujevac 52 v 0
11 Cagak 42 4 0
12 Subotica 36 4 0
13 Pancevo 35 v 0
14 PoZarevac 34 4 0
15 UZice 33 4 0
16 Paracin 32 X 0
17 Kraljevo 30 v 0
17 Novi Pazar 30 4 0
19 Jagodina 25 X 0
19 Sabac 25 v 0
21 Pirot 24 4 0
22 Surdulica 20 X 0
22 Sremska Mitrovica 20 4 0
24 Aleksinac 19 X 0
25 Zrenjanin 16 v 0
26 Kikinda 13 X 0
27 Sombor 12 4 0
28 Varvarin 8 X 0
29 Smederevo 7 v 0

SARS-Cov - severe acute respiratory syndrome coronavirus; X — no prison.
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2020. Under the recommendations of the Institute of Public
Health of Serbia “Dr Milan Jovanovi¢ Batut” and “Infectious
Diseases Clinic” of the Clinical Center of Serbia, the following
measures were introduced: the procurement of contactless
thermometers for all institutions for execution of criminal
sanctions; all employees who suffer from acute respiratory
infections, show symptoms of dry cough or have a fever, must
contact competent health institutions in order to go on sick leave
and not come to work for two weeks; all employees who came
from risk areas or were in contact with people whose infection
was confirmed or suspected, had to use annual leave or open
sick leave for two weeks; travel of employees to countries that
are hotbeds of the epidemic was prohibited; measuring body
temperature at the entrance points in the institutions was
obliged; all admitted people in the institutes were separated in
smaller rooms and under increased health supervision;
noninstitutional rights, benefits, and work outside the institution
were postponed; the ban on receiving packages was considered
as a last resort; all group visits to prisons were postponed; it was
recommended that people deprived of their liberty leave the
institution as little as possible to visit courts, post offices, banks
and health care institutions, except for emergency interventions
and recommended measures of enhanced disinfection.
Considering the epidemiological situation from as early as
March 16, 2020, the following categories of employees were
allowed to work from home: older than 60 years, chronically ill,
under the request of the employee, one parent of a minor child
up to the fourth grade of primary school, given that there is no
one to take care of the child because of the closing of schools
and kindergartens. All visits to convicted persons are prohibited,

Table 4

except for lawyer visits to their clients in custody, for 30
minutes, only if they have a trial scheduled in the next seven days,
so that they can prepare the defense, by respecting all protection
measures (a barrier between interlocutors, protective masks and
gloves). The system of execution of criminal sanctions had to be
adjusted to the environment and specific living and working
conditions in institutions for execution of criminal sanctions,
which resulted in the non-entry of COVID-19 into prison
institutions of Serbia until April 11, 2020 (Table 3) 5.

On 13/04/2020, following the epidemiological situation,
upon the previously available data (Table 4), the measure for
banning visits to persons deprived of their liberty was extended.
All persons who would show symptoms of acute respiratory
infection had to be isolated, including the people deprived of
liberty who were in contact with them and further action was to
be coordinated with competent epidemiologists. The possibility
of a larger number of persons deprived of liberty showing
symptoms of COVID-19 was analyzed. In that case, those with
a milder clinical picture would be referred for inpatient
treatment to an improvised COVID Hospital, in one of the
sports halls in Belgrade, which were guarded by security
services and members of the Serbian Army. People deprived of
liberty with a more severe clinical picture would be referred to
the competent territorial clinical centers, and depending on the
assessed risk of people deprived of liberty (low or medium),
they would be provided with members of the Security Service
and the Serbian Army. There was also a special protocol for
treating persons deprived of their liberty with a high-security
risk. Then on 27/04/2020 extended measure on prohibiting visits
to persons deprived of liberty was introduced.

Preventive measures for protecting persons deprived of their liberty and employees in prisons against COVID-19

Measures toward an individual

1. Limitation of the duration of visits and subsequent total suspension of visits;
2. Increased definition of premises in which persons deprived of liberty live, of their personal hygiene, and of premises in which employees

live;
. Increased duration of staying in fresh air;

3

4. Ventilation of all premises where persons deprived of liberty and employees live;

5. Wearing protective masks and gloves in the institution and during the funeral of persons deprived of liberty outside the institution, and
measuring the temperature after leaving the institution (for all persons in institutions).

P Oo0o~N®

Covid-19;

. Increased laundry and laundry of belongings of persons deprived of liberty;

. Zoning of movements within institutions and reduced social contacts between persons deprived of liberty, and between employees;

. Enhanced protein and vitamin nutrition of persons deprived of their liberty;

. Isolation of all arrived persons deprived of liberty and enhanced health supervision;

0. Permitted telephone communication for all persons deprived of their liberty to the extent necessary to reduce the deprivation caused by

11. Prohibition of many visits to persons deprived of their liberty and subsequent relaxation of this prohibition regarding all health care

measures.
General organizational and security measures

1. Non-contact temperature measurement of employees and all persons entering the facilities of institutions for execution of criminal sanctions

and displayed articles on protection measures;

O©CoOo~NO U wWwN

. Use of barriers for all vehicles entering the facilities of institutions for execution of criminal sanctions;

. Disinfection of hands and shoes for all persons entering the facilities of institutions for execution of criminal sanctions;

. Dressing of civilian clothes of members of the Security Service in the facilities of institutions for execution of criminal sanctions;

. Disinfection of all areas within the institutions for execution of criminal sanctions;

. Zoning of movements within institutions for execution of criminal sanctions;

. Giving guidelines on safety and health culture to all employees of institutions for execution of criminal sanctions;

. Wearing protective masks, gloves, and face shields for all persons entering the facilities of institutions for execution of criminal sanctions;
. Installation of barriers at the entrances to all facilities of institutions for execution of criminal sanctions;

10. Mandatory Covid-19 test for all employees coming from sick leave and vacation;
11. Prohibition of using the gym for all employees in institutions for execution of criminal sanctions.
12. Restaurant catering is organized in such a way that employees can order meals and pick them up in a way that they do not concentrate and

stay on the restaurant premises.

13. Prohibition of many group visits to institutions for execution of criminal sanctions.
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At the beginning of June, instructions were given for
actions in the institutions for execution of criminal sanctions,
taking into account the current epidemiological situation.
Guidelines were given to organize family visits with all
protection measures, with continuing the disinfection measures
and all other precautions. With the worsening of the
epidemiological  situation on  03/07/2020, additional
instructions were given. It was forbidden to gather in the same
room to consume food and drinks (to sit in restaurants), all
meetings are held online, and working from the office was to
be organized in such a way that only one employee was in the
office, ventilation was recommended in all rooms and using
central air conditioning was discouraged, disinfecting all work
surfaces was necessary. In the case of COVID-19 in
employees, the employee was sent for testing in the COVID
clinic of the competent Health Center, where a protocol for
treatment in the case of a positive test was provided. All
employees that were in contact with the infected were sent to
home isolation for seven days, and were kept as COVID
contacts in the records of attendance at work. In case of a
larger absence of employees, the work process should be
organized in such a way as to continue uninterrupted. Table 4
lists the measures that have been permanently used in
institutions for execution of criminal sanctions since the
outbreak of the epidemic and which in these specific socio-
environments have acted to prevent the spread of COVID-19.

Discussion of research results

The emergence of COVID-19 has caused various
social, political, and security implications globally. The
unpredictability of this health threat has affected the change
of organizational and business policies of all decision-
makers in the changed security context.

Persons deprived of their liberty, such as people in
prisons, are more susceptible to the epidemic (COVID-19).
People in prison live in and around the environment and can
thus be exposed to the infection, be a source of the infection
and spread infectious diseases, inside and outside the prison.
A significant risk with this type of virus is the huge potential
for infection and virulence > %, As the pandemic spreads,
the response to COVID-19 in prisons is becoming more
challenging and requires access from the entire society.
Efforts to control COVID-19 in the prison community are
unlikely to succeed unless measures are taken to prevent and
control the infection, testing, treatment, and care in prisons.
Prison health is part of public health so it should not lag
behind. As part of the public health system, the WHO has
collaborated with partners to develop a set of new materials

on COVID-19 preparedness, prevention, and control in
prisons Y. Since the beginning of the pandemic, the
Directorate for Execution of Criminal Sanctions in Serbia
has been following the recommendations of the Institute of
Public Health of Serbia “Dr Milan Jovanovi¢ Batut”. In
cooperation with the Ministry of Health and competent
health institutions, the Institute of Public Health monitors the
epidemiological situation of diseases caused by the new
coronavirus in the world (COVID-19), records new findings
and recommendations of the WHO, and issues public notices
and instructions to health institutions and other competent
authorities and institutions 18,

In many countries, the responsibility for providing
health care in prisons lies with the Ministry of Justice/
Interior, not the Ministry of Health. Coordination and
cooperation between the health and justice sectors are of
the utmost importance if people’s health in prisons are to
be protected °. People in prisons and other places of
detention are already deprived of their liberty, and they
could react to further restrictive measures imposed on
them %,

Conclusion

Institutions for execution of criminal sanctions as
dynamic and specific organizational units are at multiple
risks of the COVID-19 pandemic. The complex
organizational and security infrastructure of these
institutions, where the perpetrators of various criminal acts
live, who at the same time have their obligations and rights,
has caused a change in the concept of business. The new
business concept is based on the strategy of reducing the
risk of COVID-19 and simulating the regular functioning of
institutions. The goal was to spare the persons deprived of
their liberty of feeling in their treatment the application of
restrictive health and anti-epidemiological protection
measures, imposed on the whole society, and that they
perform their activities regularly, which reduces
psychological and social deprivation caused by COVID-19
in the convicted population. The widespread transmission
of an infectious pathogen affecting the community poses a
great threat to introducing infectious agents into prisons;
the risk of rapid disease transmission within prisons is
likely to have an intensifying effect on the epidemic,
rapidly multiplying the number of patients. Efforts to
control COVID-19 in the prison community are unlikely to
yield adequate results unless strong infection prevention
and control measures, adequate testing, treatment, and care
in prisons are carried out.
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Abstract

Introduction. Haemophilia A is the most common
hereditary coagulation disturbance occurring due to the lack
of coagulation factor VIII. It is widely accepted that people
with haemophilia have a reduced incidence of coronary
artery disease, potentially because of the protective effect of
the impaired coagulation against the pathogenic
mechanisms of the acute coronary syndrome. Case report.
A 53-year-old man with mild haemophilia [FVIII 22% (mild
form: more than 5%-40% of normal)] was hospitalized
because of frequent anginal pain at rest. Selective coronary
angiography revealed a severe three-vessel coronary disease.
A need for urgent surgical revascularization was indicated.
The color duplex scan showed the existence of
hemodynamically significant stenosis on the right internal
carotid artery. After consulting a haematologist, a cardiac
surgeon, and a vascular surgeon, it was concluded that due
to high bleeding risk, the patient should undergo an
endarterectomy of the right carotid artery and a triple
aortocoronary bypass in the same procedure. Procedures

Apstrakt

Uvod. Hemofilija A je najéeséi nasledni poremecaj
koagulacije koji nastaje zbog deficita faktora VIIL. Opste je
prihvaceno da ljudi sa hemofilijom imaju smanjenu
incidencu koronarne bolesti, uglavhom zbog protektivnhog
efekta  narusenog  sistema  koagulacije  nasuprot
patogenetskim mehanizama za razvoj akutnog koronarnog
sindroma. Prikaz bolesnika. Muskarac star 53 godine sa
blagom hemofilijom A [FVIII 22% (blaga forma — vise od
5%—-40% od normale)] hospitalizovan je zbog ucestalih

were performed with a substitution of FVIII concentrate.
The patient firstly underwent the endarterectomy of the
right carotid artery. Then, the left mammary artery graft was
implanted to the left anterior descending artery as well as
the venous grafts to the first obtuse marginal artery and
posterior descending branch. There were no complications.
During the revascularization, there was no need for blood
transfusion, nor was there excessive bleeding in the
postoperative period. The patient was discharged with
antithrombotic therapy (aspirin, 50 mg). Conclusion.
Patients with haemophilia are not protected against the
development of atherosclerosis. Cardiac surgery in these
patients presents a unique challenge for medical teams in
securing haemostasis. Adequate substitution with factor
VIII concentrate provides adequate haemostasis and the
possibility for treatment with antiplatelet therapy.

Key words:

hemophilia a; coronary disease; coronary artery bypass;
endarterectomy, carotid; cardiovascular surgical
procedures; treatment outcome.

anginoznih bolova u miru. Selektivha koronarografija je
pokazala tesku trosudovnu koronarnu bolest koja je
zahtevala hitnu hirursku revaskularizaciju miokarda. Kolor
dopler krvnih sudova vrata je pokazao hemodinamski
znacajnu stenozu na desnoj karotidnoj arteriji. Posle
konsultacije sa kardiohirurgom, hematologom i vaskularnim
hirurgom, zbog povecanog rizika od krvarenja odluceno je
da se hirurska revaskularizacija miokarda i endarterektomija
desne karotidne arterije rade u istom aktu. Operacije su
uradene uz supstituciju koncentratom faktora VIII. Najpre
je uradena endarterektomija desne karotidne arterije, a zatim
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je iskoriSena leva arterija mamarija kao graft na levu
prednju descendentnu arteriju, kao i dva venska grafta na
prvu optuzu u marginalnu granu i zadnje descendentne
grane. Tokom intervencije nije bilo hemoragijskih
komplikacija, niti potrebe za transfuzijom krvi. Bolesnik je
otpusten kudi sa antitrombocitnom terapijom (acetilsalicilna
kiselina, 50 mg). ZakljuCak. Bolesnici sa hemofilijom nisu
zasticeni od razvoja ateroskleroze. U cilju obezbedivanja
zadovoljavajuée hemostaze, kardiohirurske operacije kod

ovih bolesnika, predstavljaju pravi izazov za ceo medicinski
tim. Adekvatna supstitucija koncentratom FVIII osigurava
adekvatnu hemostazu i daje moguénost za primenu
antitrombocitne terapije.

Kljucne reci:

hemofilija; koronarna bolest; aortokoronarno
premoscavanje; endarterektomija a. carotis; hirurgija,
kardiovaskularna, procedure; le€enje, ishod.

Introduction

Haemophilia A is the most common hereditary
coagulation disorder occurring due to the lack of coagulation
factor VIII (FV1II). The life expectancy of persons born with
haemophilia, who have access to adequate treatment, should
approach the average with the currently available treatment *.

It is widely accepted that people with haemophilia have a
reduced incidence of coronary artery disease, potentially
because of the protective effect of the impaired coagulation
against the pathogenic mechanisms of acute coronary
syndrome 23, Also, data have demonstrated that mortality due
to ischaemic heart disease is lower in haemophilia patients
than in the general male population . Advances in managing
haemophilia increase the life expectancy and the development
of age-related and lifestyle-associated disorders, such as
atherosclerosis and ischaemic heart disease 2.

Cardiac surgery in these patients presents a unique
challenge to medical teams in securing haemostasis.

Case report

A 53-year-old male patient was hospitalized because of
frequent chest pain at rest. The patient had a history of

hypertension, hyperlipidemia, and long-term smoking
experience. The personal history revealed haemophilia A
with FVIII activity around 20%.

Laboratory examination verified decreased activity
of factor FVIII [FVIII 22% (normal haemostasis requires
at least a quarter (25%) of factor VIII activity)], normal
activity of von Willebrand factor (VWF 112%), and
prolonged activated partial thromboplastin time (aPTT)
37.5 s (reference range 29.1-41.9 s). He did not have
FVIII inhibitors. The patient has been treated with
cryoprecipitate in case of joint haemorrhages or dental
interventions since childhood. Since 1980, the patients
has been treated with FVIII concentrate from human
plasma in  preparation for tonsillectomy and
cholecystectomy.

Following the advice of a haematologist, the patient
received 3,000 IU of human FVIII concentrate prior to
coronary angiography (Figure 1). After substitution, the
level of FVIII was 104%. Catheterization was performed
via the right radial artery and revealed a severe three-
vessel coronary disease with high degree left main
stenosis (Figure 2). It indicated a need for urgent surgical
revascularization. There were no haemorrhagic
complications after the procedure.

Concentrate of FVIII
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Fig. 1 - Substitution with FVI11 concentrate before and after coronary angiography.
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Fig. 2 — Coronary angiography (severe three-vessel coronary disease: LM stenosis 50%b,
LAD mid 70-90%, Cx prox 90-99%, Cx mid 90-99%, Cx dist 90-99%, OM2 70-90%,
RCA prox 70-90%, RCA mid 100%).
LM - left main coronary artery; LAD — left anterior descending artery; Cx — circumflex
artery; prox — proximal segment; mid — middle segment; dist — distal segment;
OM2 - obtuse marginal 2; RCA - right coronary artery.

In preparation for surgery, according to the existing
guidelines and the history of transient ischemic attack less
than six months prior to surgery, a color duplex scan of
carotid arteries was performed 5. It showed the existence of
ulcerated plaque on the right internal carotid artery that gives
haemodynamically significant stenosis of 85%. The
computed tomography (CT) scan of carotid arteries and aorta
was performed, and the ultrasound findings were confirmed.
There were no significant plaques or calcifications in the
ascending aorta. Endarterectomy was indicated due to the
medical record of the transient ischaemic attack, the
characteristic of the plaque, and the degree of stenosis °.

In patients with haemophilia, the surgical treatment
raises costs due to the need for FVIII administration. A more
complex perioperative period and a multidisciplinary
approach are required, and there is also an increased bleeding
risk. Because of that, simultaneous interventions are
advisable when possible. In addition to this, it is known that
haemophilic patients can develop anti-FVI1II antibodies after
20-50 repeated FVIII administrations, which speaks in
favour of a joint operation. After consulting a haematologist,
cardiologist, cardiac surgeon, and vascular surgeon, it was
concluded that the patient should undergo an endarterectomy
and a triple aortocoronary bypass in the same procedure.

Due to an unsuitable radial artery diameter, the quality
of preoperative ultrasound screening, and the fact that the

Jankovi¢ N, et al. Vojnosanit Pregl 2021; 78(1): 99-104.

patient was obese (higher risk of deep sternal wound
infection is present if both mammary arteries were
harvested), a surgeon decided to choose the left mammary
artery in addition to the great saphenous vein as the grafts of
choice for this procedure. The on-pump approach was
selected over the off-pump after analyzing the coronary
anatomy and the fact that there were no significant
calcifications in the ascending aorta (with no significant risk
of cross-clamp injury).

Before, during, and after surgery, the patient was
constantly monitored by a haematologist. Every 30 min
during surgery, the level of FVIII and aPTT were measured.
FVIII was given according to given values. During the total
heparinisation, activated clotting time was used to measure
the heparinisation level. For the entire perioperative period,
FVIII level was kept in a normal range.

Just before the surgery, the patient received a bolus of
3,500 U of FVIII. After fifteen minutes, the level of FVIII
was 101%, and after one hour, 90%. During that time, an
endarterectomy was performed on the right carotid artery and
the great saphenous vein from the right leg was harvested for
the use as a venous graft. After that, a median sternotomy
was done and the left mammary artery was harvested.
Systemic heparin was given in 30,000 units and the
extracorporeal circulation (ECC) was started. The
anticoagulation activity of heparin was monitored by
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activated clotting time (ACT) and protamine sulphate was
given twice to maintain ACT around 400 s. During the
procedure, FVIII was added several times (Figure 3). The
patient underwent implantation of the left mammary artery to
the left anterior descending artery (LAD) and two vein grafts
to the first obtuse marginal (OM) artery and posterior
descending (PD). There was no need for blood transfusion

and antifibrinolytics were not prescribed. ECC lasted for 91
min, and the total revascularization time was 4 h. At the end
of the procedure, the level of FVIII was 60%.

On the first postoperative day, aspirin in low-dose of 50
mg and low-molecular-weight heparin were introduced to the
therapy. The level of FVIII was between 83% and 104%
(Figure 4).
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Fig. 3 — Substitution with FVIII concentrate before and during the surgery.
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Fig. 4 — Substitution with FVIII concentrate after surgery.
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From the second to the sixth postoperative day, 2 x
2,000 units of FVII1 were prescribed. In the coming days, the
dose was reduced (Figure 4). There was no excessive
bleeding in the postoperative period.

At discharge, the level of FVIII was 55%. The patient
was discharged with aspirin 50 mg, a statin, and a beta-
blocker. The haematologist decided that the patient should
not receive FVIII as long as its levels stay above 30%.

Fourteen months after the surgery, the level of FVII
was 37% and during that period there were no haemorrhagic
complications.

Discussion

As the haemophilia population is getting older, studies
have established that cardiovascular mortality is three times
more common as a cause of death 7, but that mortality is 60%
lower than in the general population 8%, Several potential
reasons may explain the low incidence of coronary artery
disease in patients with haemophilia. These patients have
hypocoagulable status and are significantly less likely to
form a thrombotic mass. They also have a less established
atheroma in blood vessels 2. However, the patients with
haemophilia might not be protected from atherosclerosis, as
demonstrated by clinical studies ** and autopsy reports on
haemophiliacs with fatal myocardial infarction showing
extensive atherosclerotic lesions and only rarely fresh
thrombi 4,

Patients with haemophilia have an increased tendency to
bleed, and, therefore, any invasive procedure is associated
with an increased risk of hemorrhagic complications. Artery
incision is confined with a high risk of local complications, but
it can be effectively reduced by substituting a coagulation
factor or by choosing access via radial artery for
catheterization %%, as was the case with our patient.
Considering that different complications are possible during
invasive procedures, and sometimes urgent surgery is
necessary, it was decided that higher doses of FVIII be given.

However, applying the missing coagulation growth
factor may increase the risk of acute thrombosis in patients
with unstable atherosclerotic plaques. Girolami et al.®®
studied 36 cases of acute coronary syndrome in patients with
haemophilia A. In most cases, the event occurred during or
after the infusion of recombinant FVIII, desmopressin, and
prothrombin complex concentrates 4.

In addition, one of the treatment-related complications
occurring mainly in haemophilia A patients is the

development of an inhibitor, usually an IgG antibody, which
is directed against the specific deficient factor and may occur
shortly after the replacement therapy has been initiated .

Cardiac surgery constitutes a major haemostatic
challenge because of sternotomy, the need for total
heparinization, ECC, mild hypothermia, and cardiac arrest.
However, there is no uniform protocol for the substitution of
FVIII that can be applied in a bolus or an infusion 7.
According to the World Federation of Haemophilia
recommendations, patients with haemophilia A undergoing
major surgery should be supplemented with FVIII before the
procedure to achieve the level of 80%-100% of FVIII
activity %,

Procedures using cardiopulmonary bypass incorporated
standard heparinization protocols in many patients with
haemophilia described in the literature, after 100% correction
of factor levels by a bolus or continuous administration of
factor concentrates 21,

During surgery, the level of FVIII was monitored and
the concentrate was added according to values gathered. On
heparin induction, the level of FVIII decreased to 10% and
after that to 1%. Then, the patient received protamine-
sulphate and 500 IU more of FVIII. After that, the level of
FVIII increased to 60%. The level of FVIII increased due to
the substitution and neutralization of heparin with protamine-
sulphate.

Antiplatelet therapies are important for preventing
thrombosis after cardiac surgery *°. Haemophilia is not
associated with abnormalities of platelet number or platelet
function. However, antiplatelet therapy can increase the
haemorrhagic tendency . To minimize these risks, the
clotting factor deficiency has to be corrected. As coronary
artery bypass grafting and patients with coronary disease are
required to be on single or dual antiplatelet therapy, for
haemophilic patients, the use of aspirin in 50 mg dosage is
recommended as long as FVIII is above 30% with regular
measurements of FVIII level. Dual antiplatelet therapy is
discouraged in these patients 3L,

Conclusion

Patients with haemophilia are not protected from the
development of atherosclerosis. Cardiac surgery in these
patients presents a unique challenge to medical teams in
securing haemostasis. Adequate substitution with FVIII
concentrate provides adequate haemostasis and the
possibility for treatment with antiplatelet therapy.
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Nonsteroidal anti-inflammatory drug-induced colopathy: an
uncommon cause of positive immunochemical faecal occult blood test
in the program for colorectal cancer screening

Kolopatija izazvana nesteroidnim antiinflamatornim lekovima: redak uzrok
pozitivnog imunohistohemijskog fekalnog testa na okultno krvarenje u
programu skrininga kolorektalnog karcinoma
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Abstract

Introduction. Nonsteroidal —anti-inflammatory  drug-
induced colopathy is an uncommon condition associated
with the long-term use of enteric-coated and slow-release
nonsteroidal anti-inflammatory drugs. This paper presents a
case of colopathy showing no symptoms or signs,
discovered by a positive immunochemical faecal occult
blood test. Case report. Performed within the framework
of the National Program for Screening of Colorectal
Cancer, the immunochemical faecal occult blood test was
positive in a 56-year-old female patient. The colonoscopy
revealed three lesions in the right colon: one erosion-
ulceration and two concentric "diaphragm-like" strictures
passable by the endoscope. The patient reported that she
had been taking diclofenac 100 mg twice a day for the past
seven years. After withdrawing the offending drug, the
second colonoscopy indicated a marked improvement in the
colonic mucosa while the "diaphragm-like" strictures
persisted. Conclusion. The cases of nonsteroidal anti-
inflammatory drug-induced colopathy ate likely to become
more frequent. It would be, therefore, advisable to consider
the long-term use of such drugs as being a possible factor
that leads to mucosal injury, particularly in the right colon,
as well as being a rare reason for a positive
immunochemical faecal occult blood test.

Key words:

colorectal neoplasms; diagnosis; feces; occult blood;
colonic diseases; anti-inflammatory agents; treatment
outcome.

Apstrakt

Uvod. Kolopatija izazvana nesteroidnim antiinflamatornim
lekovima je retko stanje uslovljeno dugotrajnim uzimanjem
entero-rezistentnih i sporo-oslobadaju¢ih  nesteroidnih
antiinflamatornih lekova. U radu je prikazana kolopatija
izazvana nesteroidnim antiinflamatornim lekovima, bez
ispoljenih simptoma ili znakova, otkrivena pozitivhim
imunohistohemijskim fekalnim testom na okultno krvarenje.
Prikaz bolesnika. U okviru Nacionalnog programa
skrininga kolorektalnog karcinoma, imunohistohemijski
fekalni test na okultno krvarenje je bio pozitivan kod 56-
godisnje bolesnice. Kolonoskopski su nadene tri lezije
desnog kolona: erozija-ulceracija i dve koncentricne
»dijafragmi-slicne”  strikture  prolazne za endoskop.
Detaljnom anamnezom utvrdeno je da je bolesnica uzimala
diklofenak od 100 mg, dva puta dnevno, tokom poslednjih
sedam godina. Nakon iskljuc¢ivanja diklofenaka, kontrolnom
kolonoskopijom je wustanovljeno znacajno poboljsanje
sluznice kolona, uz zaostale ,,dijafragmi-slicne” strikture.
Zakljucak. Ucestalost kolopatije izazvane nesteroidnim
antiinflamatornim lekovima ¢e vrlo verovatno biti sve veca.
Zbog toga bi bilo preporucljivo uzeti u obzir dugotrajnu
upotrebu ovih lekova kao moguéi faktor koji dovodi do
ostecenja sluznice, posebno u desnom kolonu, ali i kao retki
uzrok pozitivnog imunohemijskog fekalnog testa na okultno
krvarenje.

Kljucne redi:
kolorektalne neoplazme; dijagnoza; stolica; okultna
krv; kolon, bolesti; antiinflamatorici; le¢enje ishod.
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Introduction

To avoid possible upper gastrointestinal side effects of
non-steroidal anti-inflammatory drugs (NSAIDs), ‘slow’ or
‘modified-release’ preparations have been used increasingly,
thus resulting in a higher incidence of colopathy, even
though it remained rare . Since NSAIDs have become so
widely prescribed and some even available as over-the-
counter drugs, increased awareness of this largely
underestimated clinical condition is necessary in order to
reduce morbidity by prevention, promote early recognition 2
and, thereby, mitigate further complications. The patient
reported here was present with NSAID-induced
colopathy, showing no symptoms or signs, with only a
positive immunochemical faecal occult blood test (iIFOBT).

Case report

A 56-year-old female was referred to a
gastroenterologist due to a positive iFOBT: 477.173 ng/mL
(reference value 0-99) performed in the National Colorectal
Cancer screening program for the average-risk population.
Physical examination and laboratory findings were

Fig. 1 — Diaphragm disease on the first
colonoscopy.

unremarkable. The leukocyte count was 8.15 x 10%L, the
erythrocyte count was 5.04 x 10%%/L, the hemoglobin level
was 137 g/L, and the mean corpuscular volume (MCV) was
82.3 fL. The colonoscopy revealed three lesions in the right
colon: one erosion-ulceration and two concentric
‘diaphragm-like” strictures with a mucosal lesion passable by
the endoscope (Figure 1). The histopathological examination
showed erosions of the mucosa, reactive changes in the
epithelial cells, irregularity of the crypts, and mixed
inflammatory infiltrates of lymphocytes, plasma cells, and
eosinophilia in the lamina propria (Figure 2). The patient
then reported that she had been taking diclofenac 100 mg
twice a day for the past seven years because she had chronic
lower backache. This statement on her long-term diclofenac
use, along with the endoscopic and histological findings, led
to the diagnosis of NSAID-induced colopathy. The NSAID
was discontinued, and a colonoscopy was repeated eight
weeks later. While the “diaphragm-like’ strctures persisted,
the second colonoscopy showed a marked improvement in
the colonic mucosa, with tissue restitution in segments
containing mucosal lesions (erosions-ulcerations) (Figure 3).
It was decided not to perform the balloon dilatation as the
diaphragm strictures were passable by the endoscope.

B S A L
Fig. 2 — Mixed inflammatory infiltrates in the
lamina propria, irregularity of the crypts
(hematohylin & eosin staining, 100x%).

B

Fig. 3 — Discontinuation of the non-steroidal

antiinflammantory drug: a marked improvement in
the colonic mucosa on the second colonoscopy.
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Discussion

Despite the extensive use of NSAIDs in the general
population, NSAIDs-induced colopathy is a condition that often
goes unrecognized or even misdiagnosed 3 Symptomatic
patients are usually present with chronic (median 3 months) and
multiple symptoms !, such as anaemia, rectal bleeding,
abdominal pain, diarrhoea, obstruction, perforation, and
peritonitis * 5.

In the case reported here, the patient had no symptoms or
signs; she only had a positive iFOBT, accompanied by a history
of taking diclofenac for seven years. In support of this finding,
the literature data does indicate the majority of cases to be
asymptomatic, with a diagnosis made incidentally during the
investigations of bowel symptoms or upon endoscopic
examination*%,

NSAID-induced colopathy usually involves the right colon
due to a higher concentration of the enteric-coated and slow-
release preparations of NSAIDs on this site 6. The mechanism of
NSAID-induced colopathy is still unclear. Since most NSAIDs
undergo enterohepatic circulation, the proximal colon is directly
exposed to the intact drug following a bacterial breakdown in
the distal ileum, and herein the cecum acts as a reservoir 2.

However, the duration of treatment is highly associated
with the spectrum of endoscopic findings in NSAID-induced
colopathy 8 51% of patients are reported to have either one or
two lesions, while multiple diaphragms are seen in 33%. In our
patient, the colonoscopy revealed two concentric “diaphragm-
like" strictures passable by the endoscope, accompanied by
mucosal lesions.

A histological diagnosis of NSAID colopathy can prove to
be difficult. Consequently, a multidisciplinary approach is
important, and correlations with the anamnesis, clinical and
endoscopic data are crucial. There are no specific
histopathological features of NSAID colopathy; most report
non-specific inflammation with mixed inflammatory infiltrates
(in some cases with lymphocyte dominance), erosions of the
mucosa, and fibrosis of the lamina propria 7. However,
eosinophilia in the lamina propria, apoptosis of the epithelial
cells, and penetration of lymphocytes into the superficial
epithelium may indicate an NSAID injury.

Primary management of an NSAID colopathy is simple
and includes the withdrawal of the offending NSAID. All 13
patients who had uncomplicated ulceration and had no strictures
in the cohort described by Kurahara et al. ® showed marked
improvement on a repeated colonoscopy 3-10 weeks after
withdrawing the NSAIDs. These results are similar to the case
reported here. While the ulcers are likely to resolve, the
strictures - already formed diaphragms - may sometimes persist
despite the cessation of the NSAID use. Balloon dilatation
proved to be effective in treating colonic and ileocolonic
strictures, and surgery is reserved for multiple strictures or
complications & °. In the case presented here, balloon dilatation
was not performed since the diaphragm strictures were passable
by the endoscope.

In 1965, Ser Austin Bradford Hill published nine
viewpoints for determining causality: the strength of
association, consistency, specificity, temporality, biological

Smolovi¢ B, et al. Vojnosanit Pregl 2021; 78(1): 105-108.

gradient, plausibility, coherence, experiment, and analogy.
These viewpoints are regarded as the criteria for identifying
causality in clinical practice even beyond epidemiological
studies % Although NSAID-induced colopathy is a rare
event (yielding a small number of reports in literature), the
systematic review by Munipalle et al. ! provided an
optimistic foundation for future research on the strength of
association between the NSAID use and colonic lesions.
The existence of several case reports and case series (which
have been referenced in this paper) accounts for the
consistency of this association. Still, the plausibility and
coherence can be estimated with the knowledge of NSAID
metabolism, even though the pathophysiology of colopathy
is not yet fully understood. In the case presented here, the
essential criterion of temporality is satisfied through the
NSAID exposure occurring before the positive iFOBT. The
lack of other causes of colonic lesions (such as
inflammatory bowel disease, ischemic colitis, or vasculitis
— assessed with endoscopy and histopathological
examination), as well as other causes of positive iFOBT,
result in the specificity of this adverse effect as the cause of
colopathy. Kduttner Magalhdes et al. ! consider the
presence of colonic inflammation, ulcers, and diaphragm-
like strictures to be pathognomonic for this disease. The
amount of diclofenac that the patient had used, as well as
the duration of the drug use, account for the biological
gradient (the presence of a dose-response relationship) and
the temporality, as previously stated by Aftab et al. 7.
Finally, the recovery of the eroded colonic mucosa after
cessation of diclofenac acts as experimental evidence,
under the suggestion that trial cessation of the NSAIDs
should be implemented in the presence of colonic
diaphragms 1.

One of the most frequent tools used in adverse drug
reaction assessment is the Naranjo probability scale. The
scale features a list of weighted questions related to the
following: the presence of previous reports on a specific
reaction, the temporal relationship between the drug and the
effect, alternative causes for the event, previous reactions to
the same drug, and the drug dosage. The score ranges in four
levels, from doubtful to definite adverse reaction. The
Naranjo scale is frequently used for its simplicity and the fact
that it is less time-consuming than other assessment tools *2.
The case presented herein scored positive on the questions
related to the previous reports (1 point), the temporal
sequence between the drug and the effect (2 points), the
improvement of the symptoms after discontinuation of the
drug (1 point), the lack of other alternative causes of this
effect (2 points; a decision was made for this answer to be
positive since the endoscopic and histological examination
failed to identify any other causes of colonic lesions), and the
presence of objective evidence of the effect (1 point, with a
detailed endoscopic and histological description of the
disease). There were no points on questions regarding the
repeated use of the drug, the use of a placebo, the toxic
concentration of the drug, the influence of different drug
dosages, and the presence of previous exposure and effects —
because these criteria were not applicable in this case. The
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total score was 7, amounting to a probable adverse reaction
to the drug.

Given these facts, it was concluded that diclofenac
was the causative agent of colopathy in this patient. Future
research should aim at understanding the pathophysiology
of this adverse effect, as well as to describe its true
prevalence.

Conclusion

Due to the increased use of enteric-coated and slow-
release NSAIDs, cases of NSAIDs-induced colopathy are
likely to become more frequent. Therefore, it would be
advisable to consider this entity as a rare reason for a
positive iFOBT.
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Cataract surgery in a patient with bilateral necrotising scleritis and
peripheral ulcerative keratitis associated with granulomatosis with
polyangiitis (Wegener’s granulomatosis)

Operacija katarakte kod bolesnika sa obostranim nekrotizuju¢im skleritisom i
perifernim ulceroznim keratitisom u sklopu granulomatoze sa poliangiitisom

(Wegener-ova granulomatoza)
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Abstract

Introduction. We report a rare case of cataract surgery in a
patient with an extreme, widespread anterior staphyloma fol-
lowing severe bilateral necrotising anterior scleritis associated
with granulomatosis with polyangiitis (GPA). Case report. A
61-year-old man with a history of GPA developed bilateral,
rapidly progressive necrotising scleritis and peripheral ulcera-
tive keratitis (PUK). Inflammation compromised the entire
anterior globe and peripheral cornea in both eyes. More than
90% of the surface area healed within 8 weeks, following the
treatment with 3 pulsed doses of methylprednisolone in addi-
tion to the cyclophosphamide treatment. Systemic steroid
therapy was slowly tapered over a period of 6 months. Ex-
traordinary scleral loss with a uveal bulge developed, follow-
ing severe necrotising anterior scleritis associated with PUK.
Once the full remission had been achieved after 6 months,
uncomplicated phacoemulsification was performed in his left
eye, the only functional one. Conclusion. Preoperative and
postoperative control of inflaimmation, careful surgical plan-
ning, and meticulous surgical techniques are critically im-
portant for optimal surgical outcome in such patients. To our
knowledge, phacoemulsification in a patient with coexisting
uveitic cataract and severe anterior staphyloma has not been
previously reported.

Key words:
scleritis; corneal ulcer; granulomatosis with polyangiitis;
cataract extraction; treatment outcome.

Apstrakt

Uvod. U radu je prikazan veoma redak sluc¢aj operacije kata-
rakte kod bolesnika sa ekstremnim, opseznim prednjim sta-
filomom sklere koji je nastao nakon bilateralnog nekroti-
zujuceg skleritisa u sklopu granulomatoze sa poliangiitisom
(GPA). Prikaz bolesnika. Muskarac, starosti od 61 godine,
razvio je obostrani, progresivni nekrotizujuci skleritis i pe-
riferni ulcerozni keratitis (PUK). Inflamacija je obuhvatila
celu prednju polovinu bulbusa i periferiju roznjace na oba
oka. Nakon primene 3 pulsne doze metilprednizolona uz
povecanje doze odrzavanja ciklofosfamida, inflamacija je
sanirana u vise od 90% povrsine nekroti¢ne sklere u periodu
od 8 nedelja. Sistemska steroidna terapija postepeno je re-
dukovana tokom 6 meseci. Kao posledica teskog oblika ne-
krotizuju¢eg skleritisa i PUK-a doslo je do ekstremnog
istanjenja sklere sa prolabiranjem uvealnog tkiva. Sest
meseci nakon potpune remisije bolesti, uradena je nekom-
plikovana operacija katarakte na levom, jedinom funkcion-
alnom oku. Zaklju¢ak. Preoperativna i postoperativna
kontrola inflamacije, pazljivo planiranje operacije i izbor hi-
rurske tehnike od kriticnog su znacaja za optimalan ishod
operacije kod ovakvih bolesnika. Prema nasem saznanju,
fakoemulzifikacija kod bolesnika sa uveticnom kataraktom i
ekstremnim prednjim stafilomom do sada nije publikovana.

Kljune redi:
Skleritis; roZnjaca, ulceracije; granulomatoza sa
9 ] ’ g
poliangiitisom; katarakta, ekstrakcija; leCenje, ishod.
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Introduction

Granulomatosis with  polyangiitis (GPA), formerly
known as Wegener’s granulomatosis, is proteinase-3-ANCA.-
associated vasculitis with a presumed autoimmune aetiology.
Necrotising scleritis is an uncommon inflammatory disorder of
the sclera. This severe form of scleritis is almost always
extremely painful and can lead to vision-threatening
complications and visual loss. The presence of necrotising
changes and inflammation of the adjacent cornea is highly
suggestive of underlying systemic vasculitis, and GPA is the
most common form 1. Reported here was a rare case of severe
necrotising scleritis associated with peripheral ulcerative
keratitis (PUK) that simultaneously occurred in both eyes of
the patient with GPA. Recently, uncomplicated cataract
surgery was reported in a patient with refractory GPA present
with scleral thinning; however, this was without any signs of
associated inflammation or active necrosis 2 To our
knowledge, the case presented here is the first report of
uneventful cataract surgery in a patient with extreme,
widespread  staphyloma following inflammation that
compromised the entire anterior globe and peripheral cornea.

Case report

A 61l-year-old man with a one-year history of GPA
developed bilateral, rapidly progressive necrotising scleritis
and PUK. Acute exacerbation of ocular inflammation occurred
during the maintenance treatment with oral cyclophosphamide
(CYP) (100 mg per day), and 3 months after the induction, a
regimen with 6 CYP pulsed was given (1,000 mg per month).

Necrofic Sclera with exposed uvea

— -
\ . . 2
E N g8 Necrotic sclera with'éxpbsed

Fig. 1 — Clinical pictures of the right (A) and left eye (B) showing severe bilateral necrotising scleritis

The patient was present with extreme discomfort and visual
loss. Upon admission, visual acuity was light perception with
projection (L+P+) in the right eye and 20/200 (Snellen) in the
left eye. An examination revealed white, thinned avascular
areas of the sclera and conjunctiva. The inflamed area
involved the entire anterior globe and peripheral cornea of
both eyes (Figures 1A and 1B). However, PUK was slightly
less severe on his left eye, and a small part of the limbus was
uninflamed in the upper temporal quadrant (Figure 1B). A slit-
lamp biomicroscopy finding also included anterior chamber
inflammation. There were no visible lental opacities in the left
eye; however, dense vitreous opacification was observed
(vitritis). Fundus examination revealed no clinically significant
abnormalities at the posterior pole. Progressive ocular
inflammation was associated with a significant increase in
serum levels of anti-proteinase-3 (anti-PR3) antibody titre, as
well as inflammatory markers. Nonetheless, pulmonary and
renal diseases were clinically stable.

More than 90% of the surface area healed within 8 weeks,
following the treatment with 3 pulsed doses of
methylprednisolone (1,000 mg per day) in addition to oral CYP.
Systemic steroid therapy was slowly tapered over a period of 6
months. During this time, the patient’s visual acuity further
declined to L+P- in the right eye and L+P+ in the left eye.
Although inflammation was halted in both eyes, advanced
prolonged scleral necrosis associated with PUK led to vision
loss in his right eye (no light perception) over a period of 12
months after the disease onset. B-scan ultrasonography of the
right eye revealed a large optic disc cup. The flat anterior
chamber in this eye (Figure 2) was caused by both extensive
posterior synechiae that involved the entire lens surface and

-4

associated with peripheral ulcerative keratitis (PUK). Inflammation affected the entire anterior
hemisphere of the sclera and peripheral cornea, leaving a central corneal island uninvolved in both eyes.

Fig. 2 — Slit-lamp examination of the
patient’s right eye showing flat anterior
chamber (arrow) associated with corneal
scarring following resolution of a severe
anterior segment inflammation.

Stanojlovi¢ S, et al. Vojnosanit Pregl 2021; 78(1): 109-113.
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anterior peripheral ring-shaped iris synechiae. Pupillary block
glaucoma and secondary angle closure may coexist in the eye as
a consequence of severe anterior segment inflammation with
uveitis.

In the left eye, following the resolution of PUK, the
area of contiguous scleral necrosis developed into furrow-
like corneal thinning with adjacent widespread anterior
staphyloma (Figure 3). Corneal guttering extended
circumferentially, leaving central corneal tissue unaffected.
Mature cataract with extensive posterior iris synechiae
precluded fundus examination (Figure 3D). Visual acuity in
the left eye was L+P+. B-scan ultrasound showed a relatively
smaller optic disc cup in the left eye than in the fellow eye.
Intraocular pressure was within the normal range in both
eyes (up to 21 mmHg) during the follow-up period of the
patient. Active inflammation may suppress ciliary body
function, whereas scleral necrosis and consequent scleral
thinning may lead to increased aqueous outflow and
decreased pressure.

Once the full remission had been achieved after 6 months,
cataract surgery was performed in his left eye, the only
functional one. A perioperative immunomodulatory drug
regimen from Foster et al. * was adopted. The drug regimen has
been proposed to control inflammation when cataract surgery is
performed in uveitic eyes. Oral steroid prophylaxis (0.5
mg/kg/day) was commenced 1 day before the surgery and
continued with tapering to the preoperative level over the
following month (10 mg/day) while maintaining the dose of
concurrent immunosuppressive therapy (CYP, 50 mg per day).
In addition, topical dexamethasone 0.1% drops were frequently
administered 1 day prior to surgery. Topical steroids were
continued with tapering for 2 months postoperatively.

Surgery was performed under topical anaesthesia using
the Infiniti Vision Phaco System (Alcon, Inc.). A nearly
square clear corneal incision of 2.4 mm width was made at
the 10 o'clock meridian with a stainless steel keratome.
Corneal incision entry was placed at the inner edge of the
peripheral corneal gutter in the nasal eye quadrant

-

Fig. 3 - Clinical photograph of the patient’s left eye, examined in daylight, showing the
extensive area of anterior staphyloma and an inactive corneal gutter (arrow) following
resolution of a severe sclerokeratitis episode (A). Clinical pictures of the upper scleral
hemisphere of the left eye (B) and temporal scleral region in the same eye (C). Of note is
the extraordinary degree of scleral loss with a uveal bulge (arrows). This uvea is covered
by remaining scleral fibres and a thin layer of conjunctival epithelium only (B and C).
Slit-lamp examination showing uveitic cataract with extensive posterior synechiae (D).

corresponding to the area of less severe adjacent anterior
staphyloma (Figures 3A and 4). Another 0.6 mm side
incision was created in the clear cornea, nearly 90 degrees
from the main incision, and the anterior chamber was
expanded with a viscoelastic substance comprising sodium
hyaluronate 1% (Healon, AMO, Santa Ana, California,
USA). Massive posterior iris synechiae were gently loosened

Stanojlovi¢ S, et al. Vojnosanit Pregl 2021; 78(1): 109-113.

by a conventional iris spatula. Next, an additional
viscoelastic substance was injected to achieve adequate
mydriasis. Trypan blue was used to enhance the visualization
of the anterior lens capsule. Continuous curvilinear
capsulorhexis measuring approximately 5.5 mm in diameter
was performed with microforceps. After hydrodissection,
phacoemulsification of the nucleus was performed
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Fig. 4 — Slit-lamp examination of the patient’s
left eye one week after uneventful cataract
surgery. A clear corneal incision was made in
the nasal eye quadrant at the edge of the
remaining central corneal island (arrow).

intorsional mode using a 0.9 mm mini/flared aspiration by-pass
system (ABS; Alcon, Inc.) with a 45° Kelman tip with an ultra
sleeve on an Infiniti Vision System (Alcon, Inc.). Torsional
ultrasound amplitude was set at a maximum of 100% with linear
control. Longitudinal phaco was off, and Intelligent Phaco was
on. Surgery was performed with low fluidic parameters
(aspiration flow rate 25 cc/min, bottle height 60 cm, and vacuum
350 mm Hg). The same parameters were used for direct
chopping and quadrant removal. Following unimanual
aspiration of the residual cortex, a foldable hydrophilic
intraocular lens (IOL) (LEDAphil I0OL, Optix) was implanted in
the capsular bag with an injector through the main incision. The
method for IOL implantation was strictly consistent with
product manuals. Additional 10-0 nylon interrupted sutures were
placed along the corneal guttering to provide adequate wound
closure (Figure 4). Following cataract surgery, visual acuity
slightly improved from L+P+ to 20/400 (Snellen). Fundus
examination revealed untreatable findings, including a pale,
atrophic optic disc and retinal gliosis.

The patient underwent regular clinical, serological, and
immunologic examinations for disease activity and extent, as
well as for treatment-related side effects. Serum anti-PR3
antibody titres and inflammatory markers were within the
normal range before cataract surgery and during the 1-year
follow-up period after the cataract surgery. Two years after the
initial presentation and one year following the cataract surgery,
the patient remained in remission with an uncorrected visual
acuity of 20/400. The mechanisms contributing to vision loss in
the right eye and restricted vision in his left eye most likely
included vascular occlusion and inflammatory destruction of the
retina and optic nerve, as well as retinal findings related to the
underlying GPA  disease associated with  prolonged
inflammation, loss of structural tissue and secondary glaucoma.

Discussion

The management of GPA-associated PUK is
challenging and lacks definitive guidelines. Rituximab
and CYP, either alone or combined with other agents, are
the most successful agents in controlling inflammation 1.

In our patient, the introduction of high-dose pulsed
methylprednisolone, in addition to maintenance doses of
prednisone and increased oral CYP treatment, arrested the
bilateral necrotising scleritis and PUK with generalized
GPA associated with ophthalmic inflammation refractory
to CYP induction regimen.

The presence of long-standing anterior uveitis
associated with severe scleral tissue necrosis, as well as
chronic corticosteroid usage, may lead to the formation of
a cataract. Uneventful cataract extraction or any other
surgical procedure can precipitate necrotising scleritis in
patients with an underlying autoimmune vasculitic
systemic disease * 5. Therefore, surgery should be
attempted only in the absence of scleral inflammation and
during remission of systemic disease.

Although the diagnostic value of a positive PR-3
ANCA (c-ANCA) for GPA is well established, the
usefulness of measuring ANCA titres in assessing disease
activity and guiding therapy is somewhat controversial. In
one study of 20 patients with refractory ophthalmic GPA,
disease relapse seemed to be predicted by rising anti-PR3
titres ©. However, this finding was not confirmed in
another similar study on ocular GPA 7. Nevertheless,
since increases in ANCA occur in some patients prior to
relapse, serial measurement of the c-ANCA titre was
performed in our patient. Serum anti-PR3 antibody titres
were within the normal range before cataract surgery and
during the follow-up period after cataract surgery, which
lasted 12 months.

Successful surgery generally requires a quiet eye
devoid of active inflammation for at least 3 months L. In
our patient, phacoemulsification was performed 6 months
after the full remission of ocular disease activity had been
achieved. Preoperative addition or increase in systemic
therapy, mainly corticosteroids, seems to be mandatory in
eyes at risk of developing disease recurrences, such as
necrotising scleritis or PUK. In a study by O’Donoghue
patients who had recovered from SINS and required
further ocular surgical procedures were given
perioperative pulsed methylprednisolone for protection
against the recurrence of the necrotising disease. It was
demonstrated here that standard perioperative oral steroid
prophylaxis, which is currently proposed to control
inflammation for cataract surgery in uveitic eyes, was also
sufficient to prevent SINS.

Phacoemulsification using a clear corneal approach
is generally preferred in patients in remission from PUK 1.
O’Donoghue et al. ® showed that surgically induced
necrotising scleritis usually occurred after cataract
surgery and that the disease site was closely related to the
wound site; 80% of these sites were limbal. This finding
suggests that greater relative vascular disruption
associated with the limbal approach may be a contributing
factor in scleral disease development 8. Dick et al. ° also
demonstrated that compared to surgery through a
sclerocorneal incision, cataract extraction through a clear
corneal incision results in reduced inflammation in the
immediate postoperative period. Generally, a clear corneal
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incision is made temporally. Here, a clear corneal incision
was rotated to the nasal eye quadrant. In this area, the
adjacent anterior staphyloma was slightly less severe than the
extreme scleral thinning in both superior and temporal eye
quadrants (Figures 3B and 3C). A corneal incision was made
on the corneal guttering; thus, single corneal sutures with 10-
0 nylon were required to ensure adequate wound closure
(Figure 4). Interestingly, although necrotising scleritis after
ocular surgery has been described in patients after a cataract
surgery via a corneal incision, O’Donoghue et al. & found that
sutures used to close the wound had entered the sclera.

Conclusion

Phacoemulsification can be successfully performed
in a patient with coexisting uveitic cataract and
staphyloma of the entire anterior globe following
necrotising scleritis with PUK. Preoperative and
postoperative control of inflammation, careful surgical
planning, and meticulous surgical techniques are critically
important for optimal surgical outcomes. The final visual
outcome depends on the posterior segment complications
of necrotising scleritis associated with GPA.
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Several different cytogenetic clones arising during treatment of
Philadelphia positive chronic myeloid leukemia with tyrosine kinase
inhibitors lead to the progression into Philadelphia negative acute

myeloid leukemia

Razliciti citogenetski klonovi nastali tokom lecenja Filadelfija pozitivne
hroni¢ne mijelodne leukemije inhibitorima tirozin kinaze sa progresijom u
Filadelfija negativnu akutnu mijeloidnu leukemiju

Marija Den¢i¢-Fekete*, Danijela Lekovié*', Vesna Djordjevié*,
Jelica Jovanovi¢*, Biljana Todorié-Zivanovic?, Ljubomir Jakovié*T,
Andrija Bogdanovié¢*'

Clinical Center of Serbia, *Clinic for Hematology, Belgrade, Serbia; University of
Belgrade, 'Faculty of Medicine, Belgrade, Serbia; *Military Medical Academy,
Belgrade, Serbia

Abstract

Introduction. Additional karyotype abnormalities in the
Philadelphia-positive (Ph+) clone can emerge during the
progression of chronic myeloid leukemia (CML) and are of-
ten associated with the resistance to treatment with tyrosine
kinase inhibitors (TKI). Sometimes, during the TKI treat-
ment, karyotype abnormalities can appear in the Philadelph-
ia-negative (Ph-) cells as well but do not seem to adversely
affect the outcome except for chromosome 7 abnormalities.
Case report. The patient presented was in the chronic
phase of Ph+ CML with highly diverse karyotype abnormal-
ities. The abnormalities appeared in three unrelated clones
during the TKIs treatment, followed by the evolution of the
disease into acute myeloid leukemia (AML). The primary
Ph+ clone was revealed during the chronic phase of CML,
and therapy with imatinib mesylate was commenced. After a
three-year hematologic and cytogenetic remission period,
the evolution of the primary clone was noticed. Nilotinib

Apstrakt

Uvod. Dodatne kariotipske abnormalnosti u Filadelfija-
pozitivhom (Ph+) klonu mogu se javiti tokom progresije
hroni¢ne mijeloidne leukemije (CML) i ¢esto su povezane sa
rezistencijom na terapiju tirozin kinaznim inhibitorima
(TKI). Ponekad se tokom terapije TKI kariotipske abnor-
malnosti javljaju i u Filadelfija-negativnim (Ph-) ¢elijama, ali
ne uti¢u na progresiju bolesti, izuzev abnormalnosti hromo-
zoma 7. Prikaz bolesnika. Kod bolesnice u hroni¢noj fazi
CML, tokom lecenja TKI uocene su kariotipske abnormal-

was introduced, leading to a good molecular response and
the disappearance/loss of the Ph+ clone with additional
abnormalities but with the appearance of the Ph- clone with
trisomy 8. Finally, after 5.5 years of nilotinib therapy, the
Ph- clone with monosomy 7 occurred during the deep mo-
lecular response for BCR-ABL. At that time, the FISH anal-
ysis for trisomy 8 was negative, but the rise in blast count
was noticed in the bone marrow, and the diagnosis of the
secondary AML was established soon after. Conclusion.
The achievement of the deep molecular response in CML
patients does not rule out regular cytogenetic testing of their
bone marrow. This is of crucial importance for detecting
adverse karyotype abnormalities leading to the development
of the myelodysplastic syndrome and AML.

Key words:

leukemia, myelogenous, chronic, bcr-abl positive;
leukemia, myeloid, acute; karyotyping; enzyme
inhibitors; cytogenetics.

nosti prisutne u tri nezavisna klona sa evolucijom bolesti u
akutnu mijeloidnu leukemiju (AML). Primarni Ph+ klon je
otkriven tokom hroni¢ne faze CML i zapoceta je terapija
imatinib mesilatom. Nakon tri godine hematoloske i citoge-
netske remisije, uocena je evolucija primarnog klona. Zapo-
ceta je terapija nilotinibom koja je dovela do molekularnog
odgovora i povlacenja Ph+ klona sa dodatnim aberacijama,
ali i pojavljivanja novog Ph- klona sa trizomijom 8. Nakon
5,5 godina lecenja nilotinibom i postizanja kompletnog
molekularnog odgovora, uocen je Ph- klon sa monozomi-
jom 7. Fluorescentna 7# situ hibridizacija (FISH) pokazala je
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odsustvo trizomije 8 i prisustvo monozomije 7. Istovreme-
no, registrovan je porast broja blasta u kostanoj stzi i ubrzo
je postavljena dijagnoza sekundarne AML. Zakljucak. Pos-
tizanje kompletnog molekularnog odgovora primenom TKI
terapije ne treba da iskljuci redovno citogenetsko testiranje
kostane srzi bolesnika sa CML. Otkrivanje kariotipskih ab-
normalnosti sa losom prognozom je od velikog znacaja

zbog moguénosti razvoja sekundarnih maligniteta — mijelo-
displasticnog sindroma i AML.

Kljucne reci:

leukemija, mijeloidna, hroni¢na, bcr-abl pozitivna;
leukemija, mijelocitna akutna; kariotip, odredivanje;
enzimi, inhibitori; citogenetika.

Introduction

The BCR-ABL fusion gene, generating the Philadelphia
chromosome (Ph), is a sole genetic abnormality in 90% of
chronic myeloid leukemia (CML) patients in the chronic
phase . With the progression of the disease, additional
karyotype changes in the Philadelphia positive (Ph+) clone
emerge and are often associated with resistance to imatinib
mesylate and/or nilotinib. The resistance can be a
consequence of one of the numerous mutations in the
tyrosine kinase domain or some other underlying mechanism
and is usually overwhelmed with some of the novel tyrosine
kinase inhibitor (TKI) drugs. Sometimes, during the TKI
treatment, karyotype changes in the Philadelphia negative
(Ph-) cells can appear 2. These aberrations, similar to those
frequently seen in the myelodysplastic syndrome (MDS) and
acute myeloid leukemia (AML), include trisomy 8 (+8), the
deletion or monosomy of chromosome 7 (del(7q)/-7), and
nullisomy of Y (-Y). However, chromosome abnormalities in
the Ph- clone do not seem to adversely affect the outcome
with the exception of the chromosome 7 abnormalities 1.
Monosomy 7 and del (7q) require frequent bone marrow
follow-up as several case reports indicate the development of
the MDS and subsequent AML 7,

A CML patient with highly diverse karyotype
abnormalities was presented in this paper. The abnormalities
appeared in three unrelated clones during the treatment with
imatinib mesylate and nilotinib. The patient mentioned
developed AML in the end.

Case report

A 44-year-old female was diagnosed with CML in the
chronic phase in April 2002. The cytogenetic analysis
revealed the translocation t(9;22) (g34;q11) (Ph
chromosome) in 20/20 mitoses (Figure 1A). The prognostic
Sokal and Hasford scores implied a low-risk patient at
presentation, without comorbidities or any other additional
treatment. The antileukemic therapy was commenced with
hydroxyurea and interferon with a subsequent increase in
interferon dosage. Regardless of achieving hematological
remission, no cytogenetic response was obtained after 6
months of the treatment. As the patient had no available stem
cell donor, imatinib mesylate in a standard dose (400 mg a
day) was started in September 2002. Six months later, the
patient achieved partial cytogenetic response (PCgR) with
53% Ph-negative metaphases. After 12 months, a complete
cytogenetic response (CCgR) was achieved, although a b2a2
transcript of the BCR-ABL fusion was detected by “nested”

Denci¢-Fekete M, et al. Vojnosanit Pregl 2021; 78(1): 114-118.

RT-PCR. During the next three years, the patient remained in
a stable chronic phase with CCgR, on 400 mg of imatinib.
However, in August 2005, the follow-up cytogenetics
revealed complex translocation t(5;6;12) with t(9;22) (Figure
1B) in all analyzed cells, without any clinical or laboratory
sign of disease progression. The tyrosine-kinase domain
mutations were negative by direct sequencing.
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Fig. 1(A-D): A) (46,XX,t(9;22) (934;q11) at presentation;
B) [46,XX,t(5;6;12)(g14?;0921?;9237),t(9;22)(q34;911)
imatinib (400 mg), TT 36 m];

C) 47,XX,+8 nilotinib (800 mg), TT 6 m; D) 45,XX,-7
nilotinib (800 mg), TT 66 m.

The patient was treated with an escalated dosage of
imatinib (800 mg a day) since October 2006 without success.
The patient was switched to nilotinib, 800 mg a day, from
July 2008 through the ‘“compassionate use program”.
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However, due to hematologic and hepatic toxicity, after only
a month, nilotinib was reduced to 400 mg. After 6 months of
400 mg nilotinib, the patient achieved CCgR again, but at 12
months, the reappearance of Ph+ clone with t(5;6;12) was
noticed in 45% of metaphases, suggesting PCgR. Along with
the Ph-positive cells, the Ph-negative clone with +8 was seen
in 10% of mitoses. After the recovery of blood counts and
the hepatic function 6 months later, the patient was escalated
to the full dosage of nilotinib (800 mg) again. She achieved a
major cytogenetic response [MajCgR, 10% of Ph+ with
t(5;6;12) clone] at 24 months of nilotinib treatment, and
finally, after 30 months on nilotinib, the patient achieved
CCgR. During the next 3 years on 800 mg of nilotinib, her
follow-up showed CCgR and a stable molecular response
(MR3), though the Ph-negative clone with +8 was constantly
present in 10-30% of metaphases (Figure 1C).

However, during the regular follow-up in February
2014 (5.5 years of nilotinib therapy), profound neutropenia
without anemia and thrombocytopenia was noticed
(hemoglobin 120 g/L, white blood cells 2.5 x 10%L, 76%
lymphocytes, 4% blasts, 10% monocytes, platelets 258 x
10%/L) together with elevated transaminases (alanine
aminotransferase — ALT 86 U/L). Immediate bone marrow
evaluation revealed dysplastic changes in erythroid and
megakaryocyte lineages together with 6% of blasts. The
karyotype revealed the poor quality of chromosomes, but the
clonal change with a loss of one chromosome from the C
group was evident in 60% of mitoses. The fluorescence in
situ hybridization (FISH) analysis with the BCR-ABL probe
was negative both for the Ph chromosome and trisomy 8, but
the CEP7 probe revealed the monosomy of chromosome 7 in
80% of interphase nuclei.

The administration of nilotinib was stopped. Two
months later, the patient's bone marrow was hypocellular
with less dysplasia than at the previous examination but with
the rise in blast count (12%). The cytogenetic examination
confirmed -7 in all analyzed cells (20/20) and the absence of
trisomy 8 (Figure 1D). Real-time qualitative polymerase
chain reaction (RQ-PCR) for BCR-ABL revealed a deep
molecular response, MR4.

After one month, in April 2014, further evaluation
revealed leukemic progression and development of AML
(30% of blasts) confirmed by the flow cytometry
immunophenotype (HLA-DR™, CD34""  CD117™,
CD13Me" CD33™d, CD7*). The patient was treated with the
antileukemic treatment (3 +7 regimen) without success,
followed by the *salvage” protocol FLAG-lda without
achieving any morphological or cytogenetic response.
Unfortunately, the patient died of aplasia during the
treatment.

Cytogenetic study and response criteria

The cytogenetic study was performed on unstimulated
bone marrow cells using a standard technique. The Giemsa-
banded metaphases were analyzed, and the result was
reported by the International System for Human Cytogenetic
Nomenclature standards, 2013. The cytogenetic response

was classified according to the standard of the UK Medical
Research  Council practice as complete (0% Ph+
metaphases), major (1-34% Ph+), partial (35-65% Ph+
metaphases), minor (66-95% Ph+) and no response (95—
100% Ph+). The cytogenetic clonal evolution was defined as
the presence of any abnormality other than a single Ph
chromosome.

Reverse transcription-polymerase chain reaction
(RT-PCR) and ’nested*

The total RNA was extracted from peripheral blood
cells according to the guanidine thiocyanate-phenol-
chloroform extraction method 8. Reverse transcription was
performed on 1 pg of total RNA after heating at 65 °C for 15
minutes. Reverse transcription was performed with the 1st
Strand cDNA Synthesis Kit for RT-PCR (AMV) (Roche
Diagnostics Corporation, Indianapolis, IN, USA) according
to the manufacturer’s manual. The amplification was done
with slight modifications as described by Moravcova et al. °.

The FISH analysis for centromere regions of
chromosomes 7 and 8 (CEP7 and CEP8) was performed on
interphase nuclei and metaphase cells according to the
manufacturer’s instructions (Vysis/Abbott Laboratories, Des
Plaines, IL).

Discussion

Our case demonstrates highly diverse karyotype
changes appearing one after another in three unrelated clones
during the treatment with tyrosine Kkinase inhibitors.
Complex aberrations in the Ph-positive clone emerged
during the management with imatinib, while +8 and -7
appeared separately in the Ph-negative clones during the
nilotinib treatment.

Karyotype changes in the Ph+ clone emerged 40
months after the imatinib therapy was started as the only sign
of disease relapse. This distinctive karyotype included
complex translocation and the rare event of centromere
fission, which were previously published 1* . A negative
search for mutations by Sanger sequencing in the kinase
domain further contributed to the complexity of the case.

Only after the introduction of a more potent TKI
treatment, nilotinib, the Ph+ clone slowly decreased, but
trisomy 8 in the Ph-negative cells appeared. The CCgR was
achieved after 30 months on nilotinib, while +8 remained
and existed in up to 30% of analyzed cells during the next
2.5 years of follow-up.

Nota bene, the Ph-negative clones are less frequent in
patients treated with second-generation TKIs and after the
failure of imatinib due to higher pressure on leukemic and
residual normal hematopoiesis 2. However, when present,
their type and frequency are very similar to those seen in
patients on imatinib, as well as their incidence and effect in
evolution to MDS/AML 2,

Our patient developed secondary AML after 66 months
of the nilotinib treatment. The cytogenetic and FISH analysis
revealed -7 in 60% of metaphases and 80% of interphase
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nuclei, respectively, along with the absence of BCR-ABL
and +8. The clone with -7 quickly progressed to 100% of the
analyzed cells in two months, while RQ-PCR still showed a
stable MR4. Despite introducing a high-dose therapy for
AML, the patient died 6 months after the diagnosis of the
secondary AML had been established.

The Ph-negative clones with -7 were described in the
CML cases with a high propensity to evolve into
MDS/AML 8, However, there have been rare cases with -7
without disease evolution * >4,

In several studies, factors contributing to the appearance
of chromosomal aberrations in the Ph-negative clone have
been discussed. The previous cytotoxic treatment 3, the
negative effect of TKIs on DNA repair mechanisms >, or
the innate genetic instability in the CML marrow * are
described as potential causes of the Ph-negative clone
appearance. However, among all the abnormalities, only those
involving chromosome 7 [del(7q) and/or -7] bear a higher risk
of secondary malignancies > °. We can conclude that while the
patient was in a stable chronic phase of CML, complex
chromosomal aberrations in the Ph-positive cells might reflect
a highly unstable genome, which could contribute to a further
lower sensitivity to a subsequent alternative treatment and
thus, negatively affect overall survival.

Other parameters that could lead to the development of
MDS/AML are pretreatment with interferon or hydroxyurea, a
persistent aberration in the Ph-negative clone, and clone size
>50% *°. Unfortunately, our patient had all the negative features
mentioned above in developing secondary malignant disease.

During the treatment with TKIs, it is highly important
to reveal the biological diversity of the Ph-negative clones,
which in some patients can lead to disease transformation
(clone with -7), while in others, it does not have the
propensity towards secondary hematological malignancy
(clone with +8). Minimal investigations should include blood
test results (cytopenia), bone marrow morphology (dysplastic
changes and blast count), and cytogenetic (evidence of the
Ph-negative clones and -7). In cases with the additional Ph-
negative clones, further evaluation of changes with the FISH
and real-time PCR analyses are highly recommended.

Conclusion

The evolution of karyotype and the occurrence of
diverse clones arising from the stem cell level in our patients,
warrants the need for thorough follow-up and evaluation of
all related hematological and biological findings during the
treatment with tyrosine kinase inhibitors, including the
standard karyotype, although, some study groups tend to
omit any bone marrow evaluation in the current monitoring
schedule.
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Prevalence of depression in people over 65 years of age in Serbia —

public health significance

Prevalencija depresije kod osoba starijih od 65 godina u Srbiji -

javnozdravstveni znacaj

To the Editor:

Depression, with 350 million affected people
worldwide, is one of the leading mental health issues and a
great public health concern. Depression is the second top
medical condition among all illnesses and injuries based on
Disability-Adjusted Life Year (DALY) . It currently
contributes to about 12% of the total number of years lived
with disabilities, and if this trend continues, by 2030,
depressive disorders will become the leading global
diagnosis among the disease burden causes 2.

Depression is manifested as low mood, loss of interest
and satisfaction, with feelings of guilt and inferiority, sleep
and appetite disorders, loss of energy, and poor
concentration 3. In contrast to the “normal” feeling of
sadness that can occur in any person, depression in its
strength, duration, and degree of dysfunction deviates from
everyday mood swings *.

Depression, with its severe impacts on the personal,
interpersonal, and social lives of the affected individuals, has
been recognized as the most frequent mental health issue in
the elderly (aged 65 and older) °. In addition to being a great
source of disturbances in life quality and social functioning,
depression increases morbidity, mortality, and disability;
hence, it has significant social and economic outcomes °©.
Moreover, depressive symptoms among the elderly increase
the risks of suicide 7. Depressive episodes had been present
in about 60% to 90% of those aged 65 and over who
committed suicide ®.

According to the World Health Organization (WHO)
data, total depression prevalence among the elderly ranges
from 10%-20% °. The prevalence rates of late-life
depression are estimated at 8%—23% in Europe *°, 13%-25%
in India 6, 15%—-19% in America *, 23.6% in China 2, 30%
in Brazil ¥® and 8% in Australia *, with more frequent
occurrences in older women %,

There are very few studies of late-life depression in
African countries, thus the issue remains largely under-

studied . Huge variations in the prevalence of depression
among the elderly stem from regional, racial,
sociodemographic, and cultural diversity. However, they
can also be seen as a result of the fact that the current
surveys and studies have used different methods of data
collection and geriatric depression assessment °.

The results presented were obtained through the
evaluation of depression prevalence during the third
Serbian Population Health Survey conducted by the
Ministry of Health of the Republic of Serbia in 2013. The
questionnaires used as instruments in this study were
created in accordance with the questionnaires of the
European Health Interview Survey (EHIS) — Second Wave
(EHIS wave 2) Y. Depression was evaluated with the 8-
item Patient Health Questionnaire Depression (PHQ-8)
scale 8 The target population for this particular analysis
were the individuals aged 65 and over who lived in private
households in Serbia at the time of the data collection. The
number of participants who fulfilled this age criterion was
3,540. The final sample of this study thus comprised 3,540
elderly adults. Based on the PHQ-8 score, 10% of the
Serbian population aged 65 and over had a depressive
episode. The results showed that the depression prevalence
was twice higher in women (12.7%) than in men (6.5%).
Mild depression symptoms were present in every fifth
woman (21.2%) and every eighth man (12.7%). The
average PHQ-8 value in the population aged 65 and over
was 3.5 and was higher in the female (4.1) than in male
(2.6) respondents (Table 1).

These results indicate the urgency of solving the issues
of depression among the elderly as one of the priorities of
public health in order to reduce the burdens of disability and
enhance the overall health of the elderly. Thus, identifying
the elderly population as a subpopulation that is at significant
risk of developing depression is crucial. Therefore, early
diagnosis and early treatment are vital factors in reducing the
negative consequences that depression leaves on individuals
and the community as a whole.

Correspondence to: Marija Sekuli¢, University of Kragujevac, Faculty of Medical Sciences, Department of Hygiene and Ecology,
Svetozara Markovica 69, 34 000 Kragujevac, Serbia. E-mail: msekulic82@gmail.com
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Table 1
Depression prevalence in the Serbian population aged 65 and over
Sex
PHQ-8 score women men Total p
n (%) n (%) n (%)

0-4 (no symptoms) 1,330 (66.1) 1,235 (80.8) 2,656 (72.5)
5-9 (subsyndromal depression) 427 (21.2) 194 (12.7) 621 (17.5) <0001
10-24 (depression) 255 (12.7) 99 (6.5) 354 (10.0) '

10-14 (moderate) 149 (7.4) 56 (3.7) 205 (5.8)

15-19 (moderately severe) 65 (3.2) 28 (1.8) 93 (2.6)

20-24 (severe) 41 (2.1) 15 (1.0) 56 (1.6)
Total 2,012 (12.7) 1,528 (6.5) 3,540 (10.0)
Average PHQ-8 score 4.1 26 35 < 0.001

PHQ - Patient Health Questionnaire.

Depression in the elderly can be controlled by
providing opportunities for the elderly to be more involved
and active in social events and activities. Besides, the
financial support to the elderly and their financial
independence would have a positive impact on their mental
well-being. Moreover, raising public awareness of the
mental struggles affecting older populations, early
diagnostics, and the appropriate management of the most
vulnerable groups would reduce their grief, enhance their
life quality, and would eventually be beneficial for whole
societies .

We expect the results of this research to be the starting
point for decision-makers and health policy-makers in our
country in creating strategies to improve mental health and
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INSTRUCTIONS TO THE AUTHORS

The Vojnosanitetski pregled (VSP) is an Open Access Journal.
All articles can be downloaded free from the web-site
(http:/Mmww.vma.mod.gov.rs/sr/vojnosanitetski-pregled) with the use of li-
cense: the Creative Commons — Attribution-ShareAlike (CC BY-SA)
(http://creativecommons.org/licenses/by-as/4.0/).

The V'SP publishes only papers not published before, nor submitted to any
other journals, in the order determined by the Editorial Board. Any attempted
plagiarism or self—plzi?iarism will be punished. When submitting a paper to
the V/SP electronic editing system (http://aseestant.ceon.rs/index.php), the
following should be enclosed: a statement on meeting any technical require-
ments, a statement signed by all the authors that the paper on the whole
and/or partly has not been submitted nor accepted for publication elsewhere,
a statement specifying the actual contribution of each author, no conflict of
interest statement that make them responsible for meeting any requirements
set. What follows subsequently is the acceptance of a paper for further editin
procedure. The manuscripts submitted to the V'SP pass in-house and external
peer review. All authors pay “Article Processing Charge” for coverage all ed-
iting and publishing expenses. Domestic authors pay 5,000 RSD, and those
from aboard 150 euros. The editing and publishing fee is required for sub-
stantive editing, facts and references validations, copy editing, and publishing
online and in print by editorial staff of the Journal. No additional fees, other
than stated above, are required even if an author who already paid the fee
would have more articles accePted for publishing in the year when fee was
paid. All authors who #)ay this fee may, If want, receive printed version of the
Journal in year when fee'is payed. Please note that the payment of this charge
does not guarantee acceptance of the manuscript for publication and does not
influence the outcome of the review procedure. The requirement about pay-
|né;_ “Avrticle Processing Charge” does not a}FpP/ to reviewers, members of the
Editorial Board and the Publisher’s Council of the Journal, ?/oung researchers
and students, as well as any of the subscribers of the Journal.

The VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, medical history (general or
military), personal views, invited comments, letters to the editor, reports
from scientific meetings, book reviews, and other. Original articles, short
communications, meta-analyses and case reports are published with ab-
stracts in both English and Serbian.

General review papers will be accepted by the Editorial Board only if
the authors prove themselves as the experts in the fields they write on by
citing not less than 5 self-citations.

Papers should be written on IBM-compatible PC, using 12 pt font, and
double spacing, with at least 4 cm left margin. Bold and italic letters should
be avoided as reserved for subtitles. Orié;inal articles, reviews, meta-analyses
and articles from medical history should not exceed 16 pages; current topics
10; case reports 6; short communications 5; letters to the editor and com-
ments 3, and reports on scientific meetings and book reviews 2.

All measurements should be reported in the metric system of the
International System of Units (SIS), and the standard internationally
accepted terms (except for mmHg and °C).

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. Il-
lustrations should be made using standard Windows programs, Mi-
crosoft Office (Excel, Word Graph). The use of colors and shading in
graphs should be avoided.

Papers should be prepared in accordance with the Vancouver Convention.

Papers are reviewed anonymously by at least two editors and/or invit-
ed reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the corresponding author for final
agreement.

Preparation of manuscript

Parts of the manuscript are: Title page; Abstract with Key words; Text;
Acknowledgements (to the authors’ desire), References, Enclosures.

1. Title page

a) The title should be concise but informative, while subheadings
should be avoided;

b) Full names of the authors signed as follows: *, T, 1, §, ||, 1, **, t1, ...

) Exact names and places of department(s) and institutiongs) of affili-
ation where the studies were performed, city and the state for any au-
thors, clearly marked by standard footnote signs;

d) Conclusion could be a separate chapter or the last paragraph of the
discussion;

e) Data on the corresponding author.
2. Abstract and key words

The second page should carry a structured abstract (250-300 words for
original articles and meta-analyses) with the title of the article. In short,
clear sentences the authors should write the Background/Aim, major
procedures — Methods (choice of subjects or laboratory animals; meth-
ods for observation and analysis?, the obtained findings — Results (con-
crete data and their statistical significance), and the Conclusion.
It should emphasize new and important aspects of the study or observa-
tions. A structured abstract for case reports (ug to 250 words) should
contain subtitles Introduction, Case report, Conclusion). Below the

abstract Key words should provide 3-10 key words or short phrases that
indicate the topic of the article.

3. Text

The text of the articles includes: Introduction, Methods, Results, and
Discussion. Long articles may need subheadings within some sections to
clarify their content.

Introduction. After the introductory notes, the aim of the article should be
stated in brief (the reasons for the study or observation), only significant data
from the literature, but not extensive, detailed consideratuion of the subject,
nor data or conclusions from the work being reported.

Methods. The selection of study or experimental subjects (patients or
experimental animals, includin? controls) should be clearly described.
The methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures should be identified in sufficient detail to allow
other workers to reproduce the results. Also, give references to estab-
lished methods, including statistical methods. Identify precisely all drugs
and chemicals used, with generic name(s), dose(s), and route(s) of ad-
ministration. State the approval of the Ethnics Committee for the tests in
humans and animals.

Results should be presented in logical sequence in the text, tables and
illustrations. Emphasize or summarize only important observations.

Discussion is to emphasize the new and significant aspects of the
study and the conclusions that result from them. Relate the observations
to other relevant studies. Link the conclusions with the goals of the
study, but avoid unqualified statements and conclusions not completely
supported by your data.

References

References should be superscripted and numerated consecutively in the
order of their first mentioning within the text. All the authors should be
listed, but if there are more than 6 authors, give the first 6 followed by et
al. Do not use abstracts, secondary publications, oral communications, un-
published papers, official and classified documents. References to papers
accepted but not yet published should be cited as ”in press“. Information
from manuscripts not yet accepted should be cited as “unpublished data“.
Data from the Internet are cited with the date of citation.

Examples of references:

Jurhar-Pavlova M, Petlichkovski A, TrajkovD, Efinska-Mladenovska O,
Arsov T, Strezova A, et al. Influence of the elevated ambient temperature
on immunoglobulin G and immunoglobulin G subclasses in sera of
Wistar rats. Vojnosanit Pregl 2003; 60(6): 657-612.

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.

Blinder MA. Anemia and Transfusion Therap]y. In: Ahya NS, Flood K,
Paranjothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.
Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun
Lcned 2002 Aug 12]; 102(6):;about 3 } Available from:
ttp://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tables

Each table should be typed double-spaced 1,5 on a separate sheet,
numbered in the order of their first citation in the text in the upper right
corner and supplied with a brief title each. Explanatory notes are printed
under a table. Each table should be mentioned in the text. If data from
another source are used, acknowledge fully.

Illustrations

Any forms of graphic enclosures are considered to bi figures and
should be submitted as additional databases in the System of Assistent.
Letters, numbers, and symbols should be clear and uniform, of sufficient
size that when reduced for Bublication, each item will still be legible.
Each figure should have a label on its back indicating the number of the
figure, author's name, and top of the figure (Figure 1, Figure 2 and so
on). If a figure has been published, state the original source.

Legends for illustrations are_t?/ped on a separate page, with Arabic
numbers carresponding to the illustrations. If used to identify parts of
the illustrations, the symbols, arrows, numbers, or letters should be iden-
tified and explained clearly in the legend. Explain the method of staining
in photomicrographs.

Abbreviations and acronyms

Authors are encouraged to use abbreviations and acronyms in the
manuscript in the following manner: abbreviations and acronyms must
be defined the first time they are used in the text consistently throughout
the whole manuscript, tables, and graphics; abbreviations should be used
only for terms that appear more than three times in text; abbreviations
should be sparingly used.

An alphabetical list of all abbreviations used in the paper, followed by
their full definitions, should be provided on submission.

Detailed Instructions are available at the web site:
www.vma.mod.gov.rs/vsp
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UPUTSTVO AUTORIMA

Vojnosapitetski pregled (VSP) je dostupan u reZimu otvorenog
pristupa. Clanci objavljeni u ¢asopisu mogu se besplatno preuzeti sa
sajta Casopisa http://www.vma.mod.gov.rs/sr/ uz primenu licence
Creative Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)

(http://creativecommons.org/licenses/by-sa/4.0).

VSP objavljuje radove koji nisu ranije nigde objavljivani, niti
predati za objavljivanje redosledom koji odreduje uredivacki odbor.
Svaki poku$aj plagijarizma ili autoplagijarizma kaZnjava se. Prilikom
prijave rada u sistem elektronskog uredivanja ,,Vojnosanitetskog
pregleda“(http://aseestant.ceon.rs/index.php) neophodno je priloZiti izjavu
da su ispunjeni svi postavljeni tehnicki zahtevi ukljucujuéi i izjavu koju
potpisuju svi autori da rad nije ranije ni u celini, niti delimi¢no objavljen niti
prihvacen za Stampanje u drugom casopisu. Izjavu o pojedinaénom
doprinosu svakog og autora rada potpisanu od svih autora, treba skenirati i
poslati uz rad kao dopunsku datoteku. Takode, autori su obavezni da dostave
I potpisanu izjavu o nepostojanju sukoba interesa ¢ime postaju odgovorni za
ispunjavanje svih postavljenih uslova. Ovome sledi odluka o prihvatanju za
dalji uredivacki postupak. Rukopisi pristigli u Redakciju ¢asopisa podlezu
internoj i eksternoj recenziji. Svi autori duzni su da plate “Article Processing
Charge” za pokrice troskova jezicke, struéne i tehnicke obrade rukopisa, kao
i njegovog objavljivanja. Doma¢i autori plac¢aju iznos od 5 000 dinara, a
inostrani 150 eura. Dodatna placanja nisu predvidena ¢ak i u sluc¢aju da autor
koji je ve¢ prethodno platio trazeni iznos, ima viSe prihva¢enih radova za
objavljivanje u godini u kojoj je izvrSio uplatu. Svi autori koji su platili “Arti-
cle Processing Charge” mogu, ukoliko Zele, dobijati Stampanu verziju
Casopisa tokom godine u kojoj je izvrena uplata. Placanje ovog iznosa ne
garantuje prihvatanje rukopisa za okg'avl'ivanje i ne utice na ishod recenzije.
Od obaveze placanja pokri¢a navedenih troskova oslobodeni su recenzenti,
¢lanovi Uredivactkog odbora i Izdavackog saveta VSP, studenti i mladi
istrazivaci, kao i pretplatnici Casopisa.

U VSP-u se objavljuju uvodnici, originalni €lanci, prethodna ili
kratka saopStenja, revijski radovi tipa opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
0 kojoj pidu), aktuelne teme, metaanalize, Kkazuistika, seminar
Erakticnog lekara, ¢lanci iz istorije medicine, li¢ni stavovi, naruéeni

omentari, pisma uredniStvu, izvestaji sa naucnih i stru¢nih skupova,
prikazi kng]iga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih
ili kratkih “saopstenja, metaanalize i kazuistike objavljuju se uz
apstrakte na srpskom i engleskom jeziku.

Rukopis se pise sa proredom 1,5 sa levom marginom od 4 cm.
Koristiti font veli¢ine 12, a nacelno izbegavati upotrebu bold i italic slova,
koja su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i
metaanalize i ¢lanci iz istorije medicine ne smeju prelaziti 16 stranica (bez

riloga); aktuelne teme — deset, seminar prakticnog lekara — osam,
azuistika — Sest, ﬁrethodna saopStenja — pet, a komentari i pisma uredniku
—tri, izvesStaji sa skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) i standardnih medunarodno prihvacenih termina (sem mm Hg i °C).

Za obradu teksta Koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafickih priloga koristiti standardne
graficke programe za Windows, poZeljno iz programskog paketa
Microsoft Office (Excel, Word Graph). Kod kompjuterske izrade
grafika izbegavati upotrebu boja i sencenja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje  dva  urednika/recenzenta.  Primedbe i  sugestije
urednika/recenzenata dostavljaju se autoru radi kona¢nog oblikovanja.
Pre objave, rad se upucuje autoru odredenom za korespodenciju na
kona¢nu saglasnost.

Priprema rada

Delovi rada su: nasloyna strana, apstrakt sa kljuénim recima,
tekst rada, zahvalnost (po Zelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrZaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, 1,
&L ST

¢) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristeci standardne znake
za fusnote.

d) Zaklju¢ak moZze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

e) Podaci o autoru za korespodenciju.
2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reéi za
originalne ¢lanke i meta-analize) sa naslovom rada. Kratkim
reCenicama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada,
osnovne procedure — Metode (izbor ispitanika ili laboratorijskih
Zivotinja; metode posmatranja i analize), glavni nalazi — Rezultati
(konkretni podaci i njihova statisticka znacajnost) i glavni Zakljucak.
Naglasiti nove i znacajne aspekte studije ili zapazanja. Strukturisani
apstrakt za kazuistiku (do 250 re¢i), sadrzi podnaslove Uvod, Prikaz

bolesnika i Zakljuéak). Ispod apstrakta, ,,Kljuéne re¢i“ sadrze 3-10
kljucnih reci ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uvod, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opSirna razmatranja o predmetu rada, kao ni podatke ili zakljucke iz rada
0 kome se izvestava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljucuju¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omoguéi
reprodukcija rezultata. Navesti podatke iz literature za uhodane metode,
ukljucujuéi i statistiCke. Tacno identifikovati sve primenjene lekove i
hemikalije, ukljucujué¢i genericko ime, doze i naCine davanja. Za
Ii(spiti_vanja na ljudima i Zivotinjama navesti saglasnost nadleZnog etickog

omiteta.

_ Rezultate prikazati logickim redosledom u tekstu, tabelama i
ilustracijama. U tekstu naglasiti ili sumirati samo zna¢ajna zapazanja.

U diskusiji naglasiti nove i znaGajne aspekte studije i izvedene
zakljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama,
u nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati
zakljucke sa ciljevima raga, ali izbegavati nesumnjive tvrdnje i one
zakljucke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim
brojevima ﬁOd kojima se citat pojavljuje u tekstu. Navode se svi
autori, ali ako broj prelazi Sest, navodi se prvih Sest i et al. Svi podaci
0 citiranoj literaturi moraju biti tacni. Literatura se u celini citira na
engleskom jeziku, a iza naslova se navodi jezik ¢lanka u zagradi. Ne
prihvata se citiranje apstrakata, sekundarnih publikacija, usmenih
saopStenja, neobjavljenih radova, sluzbenih i poverljivih dokumenata.
Radovi koji su prihvaceni za Stampu, ali jo3 nisu objavljeni, navode se
uz dodatak ,,u Stampi*. Rukopisi Koji su predati, ali Jos$ nisu prihvaceni
za Stampu, u tekstu se citiraju kao ,,neobjavljeni podaci* (u zagradi).
Podaci sa Interneta citiraju se uz navodenje datuma pristupa tim
podacima.

Primeri referenci:

Durovi¢ BM. Endothelial trauma in the surgery of cataract. VVojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Mladenovi¢ T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ D, editor. Dermatology. Beograd: Vojnoizdavacki zavod &
Verzal Press; 2000. p. 1437-49. (Serbian)

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

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun [cited
2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tabele

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. ObeleZavaju
se arapskim brojevima, redosledom pojavljivané'a, u desnom uglu (Tabela 1),
a svakoj se daje kratak naslov. Objasnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci,
obavezno ih navesti kao i svaki drugi podatak iz literature.

lustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske
datoteke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni i ujed-
naceni, a dovoljne veli¢ine da prilikom umanjivanja budu citljivi. Slike treba da
budu jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SI. 1;
Sl. 2 itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koristeci arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za obljaénjavanje
pojedinog dela ilustracije, svaki pojedinacno treba objasniti u legendi. Za
fotomikrografije navesti metod bojenja i podatak o uvecanju.

Skraéenice i akronimi

Skracenice i akronimi u rukopisu treba da budu kori$¢eni na sledeci nacin:
definisati skracenice i akronime pri njithovom prvom pojavljivanju u tekstu i
koristiti ih konzistentno kroz Citav tekst, tabele i slike; koristiti ih samo za
termine koji se pominju viSe od tri puta u tekstu; da bi se olaksalo ¢itaocu,
skracenice 1 aktinome treba Stedljivo koristiti.

Abecedni popis svih skracenica i akronima sa objaSnjenjima treba
dostaviti pri predaji rukopisa.

Detaljno uputstvo moZe se dobiti u redakciji ili na sajtu:
www.vma.mod.gov.rsivsp


http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
http://www.vma.mod.gov.rs7vsp7download7instructions/
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