YU ISSN 0042-8450

BOJHOCAHHTETCKH NPErAcA

Yaconuc reKgpa u gapmaueyma Bojcxe Cpbuje

Military Medical and Pharmaceutical Journal of Serbia
TVojnosanitetski pregled

Vojnosanit Pregl 2020; March Vol. 77 (No. 3): pp. 243-352.

e
'ﬂ%

2020 March Vol. 77 (No. 3): pp. 243-352.

No registered cases

1 -2 cases

3-10 cases

11-100 cases

101 - 500 cases

501 - 5000 cases
5001 - 100 000 cases

Vojnosanitetski Pregled



vol. 77, br. 3, 2020

VOJNOSANITETSKI PREGLED

Prvi broj Vojnosanitetskog pregleda iza$ao je septembra meseca 1944. godine

Casopis nastavlja tradiciju Vojno-sanitetskog glasnika, koji je izlazio od 1930. do 1941. godine

IZDAVAC
Univerzitet odbrane, MO Republike Srbije

IZDAVACKI SAVET

prof. dr Boris Ajdinovi¢

prof. dr Dragan Dincié, brigadni general
prof. dr Radoje Ili¢, puk.

dr sc. med. Ugljesa Jovi€i¢, brigadni general
prof. dr Poko Maksi¢, puk.

doc. dr Vesna Puti¢

prof. dr Sonja Radakovié

doc. dr Goran Radovanovié, general-potpukovnik (predsednik)
doc. dr Nenad Ratkovi¢, puk.

prof. dr Zoran Segrt, puk.

prof. dr Mireslav Vukesavljevi¢, puk.

MEDUNARODNI UREPIVACKI ODBOR

Assoc. Prof. Kiyoshi Ameno (Japan)
Prof. Jovan Antonovié¢ (Sweden)
Prof. Rocco Bellantone (Italy)

Prof. Thorsten Gehrke (Germany)
Prof. Hanoch Hod (Israel)

Prof. Thomas John (USA)

Prof. Abu-Elmagd Kareem (USA)
Prof. Hiroshi Kinoshita (Japan)
Prof. Celestino Pio Lombardi (Italy)
Prof. Philippe Morel (Switzerland)
Prof. Kiyotaka Okuno (Japan)

Prof. Mirjana Pavlovié¢ (USA)

Prof. Hitoshi Shiozaki (Japan)

Prof. H. Ralph Schumacher (USA)
Prof. Sadber Lale Tokgozoglu, (Turkey)
Assist. Prof. Tibor Tot (Sweden)

»

©"1930

.y TETGg
x} S«

v

ISSN 0042-8450
eISSN 2406-0720
Open Access

(CCBY-SA)

UREPIVACKI ODBOR

Glavni i odgovorni urednik
prof. dr Silva Dobri¢

Urednici:

akademik Bela Balint

prof. dr Zlata Brki¢

akademik Miodrag Coli¢, brigadni general u penz.
akademik Radoje Colovié

prof. dr Gordana Dedi¢

prof. dr Aleksandar Purovi¢, puk u penz.
prof. dr Tihomir Ili¢, puk.

prof. dr Borisav Jankovi¢

prof. dr Lidija Kandolf-Sekulovi¢
akademik Vladimir Kanjuh

akademik Vladimir Kosti¢

akademik Zoran Krivokapic¢

doc. dr Srdan Lazi¢, puk.

prof. dr Zvonko Magi¢

prof. dr Dragan Miki¢, puk.

prof. dr Darko Mirkovi¢

prof. dr Branka Nikoli¢

prof. dr Slebodan Obradovi¢, puk.
akademik Miodrag Ostoji¢

akademik Predrag Pesko, FACS
akademik Porde Radak

prof. dr Slavica Raden

prof. dr Leposava Sekulovi¢

prof. dr Slobodan Slavkovié

prof. dr Dusan Stefanovié, puk. u penz.
prof. dr Dino Tarabar, puk. u penz.
prof. dr Ljubomir Todorovi¢

prof. dr Maja Surbatovi¢

prof. dr Slavica Vuéini¢

prof. dr Slavica KneZevi¢-Usaj

Tehnicki sekretari Uredivackog odbora:
dr sc. Aleksandra Gogi¢, prim. dr Snezana R. Jankovic¢

REDAKCIJA

Glavni menadZer ¢asopisa:
dr sc. Aleksandra Gogié

Struéni redaktori:
mr sc. med. dr Sonja Z. Andri¢-Krivokuca,
prim. dr Snezana R. Jankovi¢, dr Maja Markovi¢

Redaktor za srpski i engleski jezik:
Lidija Todorovi¢-Pavlovi¢

Glavni graficki urednik: Goran Janji¢
Korektori: Ljiljana Milenovi¢, Brana Savi¢

Kompjutersko-graficka obrada:
Vesna Totié, Jelena Vasilj

Adresa redakcije: Univerzitet odbrane, Medicinski fakultet Vojnomedicinske akademije, Centar za medicinske nau¢ne informacije,

Crnotravska 17, 11 040 Beograd, Srbija.

Informacije o pretplati: Tel.: +381 11 3608 997. E-mail (redakcija): vsp@vma.mod.gov.rs

Radove objavljene u ,,Vojnosanitetskom pregledu“ indeksiraju: Science Citation Index Expanded (SCIE), Journal Citation
Reports/Science Edition, SCOPUS, Excerpta Medica (EMBASE), Google Scholar, EBSCO, Biomedicina Serbica. SadrzZaje
objavljuju Giornale di Medicine Militare i Revista de Medicina Militara. Prikaze originalnih radova i izvoda iz sadrzaja
objavljuje International Review of the Armed Forces Medical Services.

Casopis izlazi dvanaest puta godi$nje. Pretplate: Ziro ra¢un br. 840-19540845-28, poziv na broj 122742313338117. Za pretplatu iz inostranstva obratiti se
sluzbi pretplate na tel. +381 11 3608 997. Godisnja pretplata: 5 000 dinara za gradane Srbije, 10 000 dinara za ustanove iz Srbije i 150 € za pretplatnike iz

inostranstva. Kopiju uplatnice dostaviti na gornju adresu.

Stampa Vojna §tamparija, Beograd, Resavska 40b



vol. 77, No. 3, 2020

VOJNOSANITETSKI PREGLED

The first issue of Vojnosanitetski pregled was published in September 1944
The Journal continues the tradition of Vojno-sanitetski glasnik which was published between 1930 and 1941

PUBLISHER
University of Defence, Ministry of Defence of the Republic of Serbia, Belgrade, Serbia

PUBLISHER’S ADVISORY BOARD

Prof. Boris Ajdinovié¢, MD, PhD

Brigadier General Prof. Dragan Din¢ié¢, MD, PhD
Col. Prof. Radoje Ili¢, MD, PhD

Brigadier General Ugljesa Jovi¢i¢, MD, PhD

Col. Prof. Poko Maksi¢, MD, PhD

Assist. Prof. Vesna Puti¢, BPharm, PhD

Prof. Sonja Radakovié¢, MD, PhD
Lieutenant-General Assist. Prof. Goran Radovanovié¢, PhD
(Chairman)

Col. Assist. Prof. Nenad Ratkovi¢, MD, PhD
Col. Assoc. Prof. Zoran Segrt, MD, PhD

Col. Prof. Miroslav Vukosavljevié¢, MD, PhD

INTERNATIONAL EDITORIAL BOARD

Assoc. Prof. Kiyoshi Ameno (Japan)
Prof. Jovan Antonovié¢ (Sweden)
Prof. Rocco Bellantone (Italy)

Prof. Thorsten Gehrke (Germany)
Prof. Hanoch Hod (Israel)

Prof. Abu-Elmagd Kareem (USA)
Prof. Thomas John (USA)

Prof. Hiroshi Kinoshita (Japan)
Prof. Celestino Pio Lombardi (Italy)
Prof. Philippe Morel (Switzerland)
Prof. Kiyotaka Okuno (Japan)

Prof. Mirjana Pavlovi¢ (USA)

Prof. Hitoshi Shiozaki (Japan)

Prof. H. Ralph Schumacher (USA)
Prof. Sadber Lale Tokgozoglu (Turkey)
Assist. Prof. Tibor Tot (Sweden)

ISSN 0042-8450

eISSN 2406-0720
Open Access

(CCBY-5A) (B2l

EDITORIAL BOARD

Editor-in-chief
Prof. Silva Dobrié¢, PhD

Co-editors:

Prof. Bela Balint, MD, PhD, FSASA

Assoc. Prof. Zlata Brki¢, DDM, PhD

Prof. Gordana Dedi¢, MD, PhD

Brigadier General (ret.) Prof. Miodrag Coli¢, MD, PhD, FSASA
Prof. Radoje Colovié, MD, PhD, FSASA

Col. (ret.) Prof. Aleksandar Purovi¢, MD, PhD
Col. Prof. Tihomir Ili¢, MD, PhD

Prof. Borisav Jankovi¢, MD, PhD

Prof. Lidija Kandolf-Sekulovié¢, MD, PhD
Prof. Vladimir Kanjuh, MD, PhD, FSASA
Prof. Vladimir Kosti¢, MD, PhD, FSASA

Prof. Zoran Krivokapié¢, MD, PhD, FSASA
Col. Assoc. Prof. Srdan Lazi¢, MD, PhD

Prof. Zvonko Magi¢, MD, PhD

Col. Prof. Dragan Mikié¢, MD, PhD

Prof. Darko Mirkovi¢, MD, PhD

Prof. Branka Nikoli¢, MD, PhD

Col. Prof. Slobodan Obradovi¢, MD, PhD
Prof. Miodrag Ostoji¢, MD, PhD, FSASA
Prof. Predrag Pesko, MD, PhD, FSASA, FACS
Prof. Porde Radak, MD, PhD, FSASA

Assoc. Prof. Slavica Radjen, MD, PhD

Assoc. Prof. Leposava Sekulovi¢, MD, PhD
Col. (ret.) Prof. Dusan Stefanovié¢, MD, PhD
Prof. Slobodan Slavkovi¢, MD, PhD

Prof. Slavica Vu¢€ini¢, MD, PhD

Prof. Maja Surbatovié, MD, PhD

Col. (ret.) Prof. Dino Tarabar, MD, PhD

Prof. Ljubomir Todorovi¢, DDM, PhD

Of the Military Medical Academy,

Technical secretary
Aleksandra Gogi¢, PhD; Snezana R. Jankovi¢, MD

EDITORIAL OFFICE

Main Journal Manager

Aleksandra Gogi¢, PhD

Editorial staff

Sonja Z. Andri¢-Krivokuéa, MD, MSc; Snezana R. Jankovi¢, MD;
Maja Markovi¢, MD

Language editor: Lidija Todorovi¢-Pavlovi¢

Tehnical editor: Goran Janji¢

Proofreading: Ljiljana Milenovié, Brana Savié

Technical editing
Vesna Toti¢, Jelena Vasilj

Editorial Office: University of Defence, Faculty of Medicine of the Military Medical Academy, Center for Medical Scientific

Information, Crnotravska 17, 11 040 Belgrade, Serbia.
E-mail: vsp@vma.mod.gov.rs

Papers published in the Vojnosanitetski pregled are indexed in: Science Citation Index Expanded (SCIE), Journal Citation
Reports/Science Edition, SCOPUS, Excerpta Medica (EMBASE), Google Scholar, EBSCO, Biomedicina Serbica. Contents
are published in Giornale di Medicine Militare and Revista de Medicina Militara. Reviews of original papers and abstracts of
contents are published in International Review of the Armed Forces Medical Services.

The Journal is published monthly. Subscription: Giro Account No. 840-19540845-28, refer to number 122742313338117. To
subscribe from abroad phone to +381 11 3608 997. Subscription prices per year: individuals 5,000.00 RSD, institutions 10,000.00 RSD,

and foreign subscribers 150 €.

Printed by: Vojna Stamparija, Beograd, Resavska 40b



Vol. 77, No. 3 VOJNOSANITETSKI PREGLED Page CCXLV

\TETg,
= &,

CONTENTS / SADRZAJ

ORIGINAL ARTICLES / ORIGINALNI RADOVI

Ljubinka Nikoli¢, Sasa Cakié, Neda Perunovié¢, Emina Colak, Jelena-Kotur Stevuljevic, Sasa Jankovic,

Milanko Djuri¢, Darko Plecas

Salivary and plasma inflammatory mediators and secretory status in preterm delivery women with

periodontitis — a cross sectional study

Salivarni i inflamatorni medijatori plazme i sekretorni status prevremeno porodenih Zena sa periodontitisom — studija

[ ESRTS) < RSSO 247

Relja Luki¢, Natasa Karadzov-Orli¢, Amira Egié, Barbara Damnjanovié-Pazin, Zeljko Mikovié

Predictive value of extremely low PAPP-A, free BhCG and extremely high mean uterine artery pulsatility index

in the first trimester for fetal growth restriction

Prediktivna vrednost izuzetno niskih nivoa PAPP-A, slobodnog PhCG i izuzetno visokog srednjeg pulzatornog indeksa
uterinih arterija u prvom trimestru trudnoce u proceni nastanka intrauterusnog zastoja u rastu ploda............cceeeeveieennenee. 256

Jelena Miti¢, Nikola Vitkovié, Miodrag Mani¢, Miroslav Trajanovié, Sladjana Petrovié, Stojanka Arsi¢
Reverse modeling of the human mandible 3D geometric model
Reverzno modeliranje 3D geometrijskog modela donje [JudSKe VIIICE.......c.eivuieieriieiieeieiieieeiieie et 262

Biljana Salak-Djoki¢, Tanja Stojkovi¢, Gorana Mandicé-Stojmenovic, Elka Stefanova

A profile of dementia patients in a Serbian sample — experience from the center for dementia and memory

disorders

Profil bolesnika sa demencijom na uzorku stanovnistva Srbije — iskustvo Centra za demenciju i poremecaje pamcenja.... 271

Goran V. Zori¢, Marina M. Nikoli¢-Djurovic¢, Ivan R. Paunovic¢, Aleksandar D. Dikli¢, Zoran M. Bukumiri¢, Nikola A.
Slijepcevic¢, Katarina M. Tausanovic, BozZidar A. Odalovi¢, Milan D. Jovanovic, Viadan R. Zivaljevic'

Analysis of malignancy predictors for follicular thyroid tumors

Analiza prediktora maligniteta folikulskih tumora Stitaste ZIEZde ............ccociiiiiiiiiiiiiieeee 282

Aleksandar Radunovi¢, Vesna Radunovié, Srdjan Starcevié, Goran Leki¢, Maja Vulovic¢
Single stage bilateral total hip arthroplasty — 10 years of experience
Bilateralna totalna artroplastika kukova u jednom aktu — desetogodiSnje iSKUSTVO ..........coceviriiiiniiniiniiniciceiceccee 289

Branislava Milenkovi¢, Sanja Dimié¢ Janjié, Jelena Kotur-Stevuljevic, Ivan Kopitovié, Jelena Jankovic,

Mihailo Stjepanovié, Marija Vukoja, Snezana Risti¢, Zaklina Davicevié-Elez

Validation of Serbian version of chronic obstructive pulmonary disease assessment test

Validacija sprske verzije upitnika za procenu hroni¢ne opstruktivne bolesti pluca..........ccoveeviireienieniiicierieieeee e 294

Jovana Manevski, Ivana Stojsin, Karolina Vukoje, Ognjenka Jankovié¢
Dental aspects of purging bulimia
Dentalni aspekti bulimije pracene POVIACANEIM ..........ccueeruieuerreerieetesteesteetesteesesssesseessesssesseessesssassesssesssessesssesssnssesssessanssens 300

Tatjana Cebovié, Dunja Jakovljevié, Zoran Maksimovié, Snezana Djordjevié, Sanja Jakovijevic,

Dragana Cetojevic-Simin

Antioxidant and cytotoxic activities of curly dock (Rumex crispus L., Polygonaceae) fruit extract

Antioksidantna i citotoksi¢na aktivnost ekstrakta ploda Stavelja (Rumex crispus L., Polygonaceae)..........cccceeveereeeeneennen. 308

Ivan Pavlovi¢, Darko Plecas, Snezana Plesinac, Jelena Dotli¢, Nemanja Stojanovié¢
Congenital anomalies: occurrence and potential risk factors
Urodene anomalije: pojava i potencijalni faktori TIZIKa........c.eecuerieriiiiiniiie ettt s 317



Page CCXLVI VOJNOSANITETSKI PREGLED Vol. 77, No. 3

Danijela Paviéevi¢, Jelena Milosevié, Ivana Petrovi¢ Markovié, Zoran Milenkovi¢, Katarina Parezanovié¢ Ili¢
The importance of physical treatment in children underwent craniosynostosis surgery in the first year of life
Znacaj habilitacionog tretmana kod dece operisane od kraniosinostoza u prvoj godini Zivota ...........cceeeeeveeieneerenieennennns 324

CASE REPORTS / KAZUISTIKA

Natasa Vesovic, Aleksandar Ristanovi¢, Viado Cvijanovié¢, Dejan Stojkovié, Nebojsa Marié¢, Vanja Kostovski,

Ljubinko Djeni¢, Aleksandar Nikoli¢

Penetrating neck injury with consequential thoracic complications managed with use of video-assisted

thoracoscopic surgery — A case report

Penetrantna povreda vrata sa posledi¢nim grudno-hirur§kim komplikacijama reSenim primenom video-asistirane
EOTAKOSKOPIIE -ttt ettt ettt ettt b ettt e bt b e e st e bt et e e at e e bt et e eat e e bt et e ea b e bt ea b e e bt emb e eht e bt eabeebt e beeatesbeenbeenbenbeentens 330

Bratislav Zivié, Danilo Jokovié¢, Marija Vranié, Zvezdana Stojanovié

Post-traumatic stress disorder psychotic subtype or comorbid psychotic disorder and evaluation of military

service ability

Podtip post-traumatskog stresnog poremecaja ili komorbidni psihoti¢ni poremecaj i procena sposobnosti za vojnu

STUZDUL .ttt ettt ettt ettt ene 335

Dragan Mitrovié, Svetlana Lazarevié
Iatrogenic pulmonary fat embolism after surgery in a patient with fatty liver
Jatrogena masna embolija pluca posle hirurSke intervencije kod bolesnika sa masnom jetrom ............coceevevvevvenieniennennennene. 340

Mirjana Zivojinov, Tanja Lakié, Jelena Ilié-Sabo, Sandra Trivuni¢ Dajko , Dejan Ivanov, Srdjan Zivojinov
Malignant melanoma metastasis in the ileum — two case reports

Metastaza malignog Melanoma U IIEUITL ........cc.eiiuiiiiiiiiiiiieie ettt sttt sb ettt e b et e saeenbe e e saeenseas 344
IN MEMORIAM

Ljiljana Vuckovi¢ Deki¢, naucni savetnik (1943—2019)..........ccocoiiiiiiiiiiiieii ettt e st beseaesseenaessaeaeas 349
INSTRUCTIONS TO THE AUTHORS / UPUTSTVO AUTORIMAL.......ccccctiiiiiiiiinieiinieinietnieesteeeie ettt 351

COVID-19 around the world on 23 March 2020.

Concerns about the spread of coronavirus continue to grow around the world which
is why all countries, including Serbia, are taking rigorous measures to prevent
transmission of the virus and stop its fatal consequences. The Editorial Board of the
Vojnosnitetski Pregled invites its readers, authors, reviewers and other contributors
to take all measures of personal and collective protection to contribute to joint fight
against COVID-19.

No registered cases

1-2cases

“ COVID-19 sirom sveta 23. marta 2020.
I dalje raste velika zabrinutost Sirom sveta zbog Sirenja koronavirusa, zbog cega
sve zemlje, ukljuCujudi i Srbiju, preduzimaju rigorozne mere za sprecavanje pre-
B nosa virusa i zaustavljanje njegovih pogubnih posledica. UredniStvo “Vojno-
i —— sanitetskog pregleda” poziva svoje Citaoce, autore, recenzente i ostale saradnike da
5001 100000 cases preduzimaju sve mere li¢ne i kolektivne zastite kako bi doprineli zajednic¢koj borbi
protiv COVID-19.

1
| 3-10cases

11-100 cases
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Salivary and plasma inflammatory mediators and secretory status in
preterm delivery women with periodontitis — a cross sectional study

Salivarni 1 inflamatorni medijatori plazme 1 sekretorni status prevremeno
porodenih Zena sa periodontitisom — studija preseka

Ljubinka Nikoli¢*
Jelena-Kotur Stevuljevié

i Sasa Caki¢'™, Neda Perunovi¢, Emina Colak®,
|, Saga Jankovi¢', Milanko Djurié’*, Darko Pleéag* '’

Clinical Center of Serbia, Clinic for Ginecology and Obstetrics, *Department for
Hematology and Transfusion Laboratory, **Department for Fertility Control, SInstitute
of Medical Biohemistry, Belgrade, Serbia; University of Belgrade, "Faculty of Dental
Medicine, *Clinic of Periodontology and Oral Medicine; Faculty of Pharmacy,

I Department for Medical Biochemistry; T"Faculty of Medicine, Belgrade, Serbia;
University of Novi Sad, '”Faculty of Medicine, **Clinic for Dentistry, Novi Sad, Serbia

Abstract

Bacground/Aim. Preterm birth is defined as a delivery
prior to the completed 37th week of gestation. Literature
data suggested that periodontal processes may influence to
the feto-placental unit and induce preterm delivery. The de-
gree of the periodontal disease is influenced by secretor sta-
tus. Pro-inflammatory cytokines are involved in periodonti-
tis as well as in delivery. The combined influence of these
factors on the risk of preterm birth has not been explored.
The aim of our study was to investigate the associations be-
tween periodontal diseases, secretor status, and interleukin-
1-8 (IL1-B) and prostaglandine E2 (PGEZ2) levels in women
delivered preterm. Methods. The study included 56 pre-
term delivery women and 56 women delivered at term as a
control group, aged between 17 and 41 years. Periodontal
examination, blood and saliva sampling were performed
within 48 hours following delivery. Secretor phenotype was
determined by hemagglutination inhibition method. The
concentrations of 1L1-B and PGE2 were measured by high
sensitivity Enzyme-linked Immunosorbent Assay (ELISA).

Apstrakt

Uvod/Cilj. Prevremeni porodaj se definise kao porodaj pre
navrsene 37 nedelje gestacije. Podaci iz literature govore u
prilog tome da periodontalni procesi mogu uticati na feto-
placentalnu jedinicu i indukovati preterminski porodaj. Sek-
retorni status moze uticati na stepen periodontalne bolesti.
Proinflamatorni citokini imaju uticaj na periodontitis kao i
na porodaj. Kombinovani uticaj ovih faktora rizika za pre-

Results. In the pre-term birth group there were 66.1% of
women with petiodontitis, while in the control one thetre
were 12.5% (p < 0.01). Concentrations of IL1-8 and PGE2
in plasma were significantly higher in the non-secretor
group of women who gave birth pre-term and had petio-
dontitis comparing to other groups. There was a significant
cotrelation between salivary and plasma levels of PGE2 and
IL1-B in the preterm birth group (R = 0.416, p = 0.017 and

= -0.592, p < 0.001, respectively). There were no such
correlations in women who delivered at term. Conclusion.
Our results support the hypothesis that non-secretor phe-
notype and periodontitis are at least in part responsible for
pathogenesis of preterm birth. This probability of negative
impact of non-secretor status cannot be ignored. These
findings support the need for additional research into the
biology of human parturition.

Key words:
premature birth; periodontitis; interleukin-1beta;
dinoprostone; saliva; plasma.

vremeni porodaj nije dovoljno istrazen. Cilj ove studije je
bio da istrazi povezanost izmedu periodontalne bolesti, sek-
retornog statusa, nivoa intetleukina 1-3 (IL1-B) i pros-
taglandina E2 (PGE2) kod Zena koje su imale prevremeni
porodaj. Metode. Studijom je bilo obuhvaceno 56 Zena,
koje su imale prevremen porodaj i 56 Zena u kontrolnoj
grupi koje su se porodile u terminu, starosti izmedu 17 i 41
godine. Periodontalni pregled, uzorkovanje krvi i salive je
izvtseno u prvih 48 sati po porodaju. Sekretorni status je

Correspondence to: Ljubinka Nikoli¢, Clinical Center of Serbia, Clinic for Ginecology and Obstetrics, Department for Hematology and
Transfusion Laboratory, Visegradska 26, 11 000 Belgrade, Serbia. Email: ljubinka3.9nikolic@gmail.com; ljubinka.nikolic@kcs.ac.rs
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odreden metodom inhibicije hemaglutinacije. Koncentracije
IL1-B8 i PGE2 su merene visoko senzivinim Engyme-linked
Immunosorbent Assay (ELISA) testom. Rezultati. U grupi
prevremenih porodaja bilo je 66,1% zena sa periodontiti-
som, a u kontrolnoj grupi 12,5% (p < 0.01). Prevremeno
porodene Zena, nesekretori sa periodontitisom imale su u
plazmi znacajno vise vrednosti IL 1-8 1 PGE 2 u odnosu na
ostale grupe (p < 0,01). U grupi prevremeno porodenih zena
postojala je znacajna korelacija izmedu salivarnih i plazmat-
skih koncentracija PGE2 1 IL1-B (R =0.416, p =0.017 i
R =-0,592, p < 0,001, redom). Ove korelacije nisu postojale

kod Zena koje su imale terminski porodaj. Zaklju€ak. Nasi
rezultati podrzavaju hipotezu da su sekretorni status i perio-
dontitis, bar delimi¢no, odgovorni za patogenezu pretermin-
skog porodaja. Verovatnoca negativnog uticaja nesekretor-
nog statusa se ne sme ignorisati. Ovi zakljucci ukazuju na
potrebu za dodatnim istrazivanjima porodaja.

Kljucne redi:
porodaj, prevremeni; periodontitis; interleukin-1beta;
dinoproston; pljuvacka; plazma.

Introduction

Preterm birth (PTB) is defined as a delivery prior to the
completed 37th week of gestation '. Two-thirds of PTBs are
spontaneous. The global prevalence rate of preterm birth is
ranging from 5% to 13.3% *. PTB is the leading cause of per-
inatal morbidity and mortality. PTB is associated with multi-
ple pathological processes such as medical conditions of the
mother or fetus, multiple pregnancies, genetic influences,
male fetus, environmental exposure, infertility treatments,
behavioral and socioeconomic factors, and iatrogenic prema-
turity °. Intra-amniotic infection has been causally linked to
PTB. Intra-amniotic infection induces the production of pro-
inflammatory cytokines involved in term delivery, including
tumor necrosis factor-alpha (TNF-a), interleukin (IL)-8,
IL-6, IL-1p, and prostaglandine E2 (PGE2). In some cases of
PTB microorganisms cannot be detected by cultivation and
other microbiology techniques despite high levels of cyto-
kines in amniotic fluid. Literature data suggest that in cases
of PTB with sterile intra-amniotic inflammation, cytokines
are produced in distant part of the body due to infection and
inflammation, cross the placental barrier, and when they
reach appropriate quantities stimulate labor *. This statement
is in accordance with Miller’s focal infection theory pub-
lished in 1891 °.

Microbiological, immunological and animal model
studies suggested that periodontal processes may influence to
the feto-placental unit and induce preterm delivery (PTD) °.

Periodontal diseases

Periodontal diseases are infectious diseases that result in
the inflammation of the specialized tissues that both surround
and support the teeth. Diseases are multifactorial and they are in-
itiated by bacterial colonization of the dentogingival environ-
ment, sustained by the presence of dental biofilm and host im-
mune defense ’. According to the Armitage °, there are two ma-
jor categories of periodontal diseases: gingivitis — non-
destructive and reversible gingival inflammation, and periodon-
titis — destructive inflammation of teeth supporting tissues °.

Gingivitis

Gingivitis is a reversible and nondestructive gingival in-
flammation related to a non-specific bacterial challenge.

Dental plaque is the principal etiologic factor in gingivitis. It
is characterized by inflammation, edema, erythema and
bleeding of the gingival marginal portion. Studies reported
prevalence of gingivitis in around 80% children and adoles-
cents. Gingivitis is, therefore, the form of periodontal disease
most commonly found. Among pregnant women incidence
of gingivitis is even greater. Based on clinical observation,
the frequency of gingivitis in pregnant women ranges from
35% to 100% This variation may be a reflection of both the
population studied and the clinical parameters used °. Hor-
monal changes during pregnancy influence periodontal tis-
sues through different mechanisms and alter maternal im-
mune response . Increased circulating levels of progesterone
in pregnancy can cause dilatation of gingival capillaries, in-
creased capillary permeability, and gingival exudate. The on-
set of increased gingival inflammation observed in the sec-
ond month of gestation, peaks in the eighth month, and coin-
cides with an increase in the circulating levels of hormones.
Prostaglandin concentration within the gingiva and gingival
fluid also increases dramatically with the occurrence of gin-
gival inflammation. When gingivitis is persistent, it can fur-
ther leading to periodontitis ”°.

Periodontitis

Periodontitis (PD) is a destructive inflammatory disease
of the supporting tissues of the teeth initiated by polymicro-
bial biofilm. PD is a result of a chronic immune and inflam-
matory response following infection with a complex micro-
biome '. Typical for the disease is formation of periodontal
pockets and a chronic destructive inflammation which im-
pacts the whole organism. Synergistic relationship between
periodontal pathogens and their endotoxins induces chronic
oral infection; enhance humoral immune response and pro-
duction of inflammatory markers '°. Pro-inflammatory cyto-
kines (IL-1p, IL-6, and TNF-a) and prostaglandins (pros-
taglandine 1 — PGE1 and PGE2) are produced in response to
infection ''. Vascular permeability is also increased — allow-
ing the diffusion of cytokines into the blood flow which may
have systemic effects on the host. During the second and
third trimester of pregnancy, the gingival/periodontal in-
flammation often becomes more severe °. Published data
show that cytokines produced in periodontal tissues are ena-
bling to promote inflammation in feto-placental unit '*.
Analysis of amniotic fluid obtained at the time of preterm
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birth without chorio-amnionitis shows elevated levels of in-
flammatory cytokines . Maternal periodontal infections
provide a chronic reservoir of inflammatory mediators and
cytokines (TNF-o, IL-1, IL-6, and PGE2) that could ad-
versely affect pregnancy outcome '*.

According to literature data, degree of periodontal in-
flammation correlates with cytokines levels "°. Furthermore,
it has been shown that the degree of the periodontal disease
is influenced by secretor status ' ",

Secretor status

The secretor status is regulated by the fucosyltransferase2
(FUT2) gene. Individuals who express blood group antigens on
cells surface, and in the saliva and other body fluids are termed
secretors. Blood group antigens in non-secretors are present on
cells surface but not in body fluids. Blood group antigens are ol-
igosaccharides. Blood group substances in secretors body fluids
(A, B, H, Lewis b, Lewis y) are glycoproteins. In saliva the
blood reactive antigens are found primarily on mucins. Blood
type antigens and other oligosaccharides act as receptors for
bacterial adhesion and regulate the oral bacteria — oral micro-
biome. Binding of pathogens to these receptors activates a dis-
tinct signaling pathway that shapes the immune response. There-
fore, secretor/non-secretor phenotypes are associated with some
metabolic and infectious diseases. Recent evidence suggests that
non-secretors are at increased risk of carrying some pathogenic
microorganisms in their body '*. In accordance with these data,
non-secretors are at increased risk of inflammatory diseases,
pre-cancerous and cancerous lesions along with periodontitis "°.

Overall, the study findings are inconsistent and the
combined influence of these factors on the risk of PTB has
not been explored.

Given the established link between periodontitis and se-
cretor status as well as the association between inflammatory
mediators, periodontitis, and preterm birth we hypothesized
that in some instances PTB risk could be associated with the
co-occurrence of increased cytokine levels and secretor sta-
tus in women with periodontitis. More specifically, elevated
levels of IL-1 B and PGE2 occur in combination with non-
secretor status.

Therefore, the purpose of our study was to investigate
the associations between periodontal diseases, secretor sta-
tus, and IL-1 B and PGE2 levels and risk of PTB.

Methods

This study included 112 women (56 preterm delivery
women and 56 women that delivered at term as a control)
aged between 17 and 41 years. Women were enrolled from
August 2012 to March 2014. All women had their delivery in
the Clinic for Gynecology and Obstetrics, Clinical Center of
Serbia in Belgrade.

The study was conducted after obtaining approval from
the Ethical Committee of the Faculty of Medicine, Univer-
sity of Belgrade and the Clinical Center of Serbia. Written
informed consent from all the participants were obtained in
accordance with the Helsinki Declaration, revised in 2000.
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Blood sampling, saliva sampling, and periodontal exami-
nation were performed within 48 hours following delivery. Ran-
dom sample of control mothers was selected from the birth reg-
ister simultaneously as the cases. Only mothers with a singleton
gestation were included in the study. Data for mothers and new-
borns were collected from medical records.

Gestational age was estimated by the last menstrual pe-
riod and ultrasound examination.

Delivery prior to complete 37 weeks of gestation was
considered as PTB.

Exclusion criteria included the following: multiple
pregnancies, assisted reproductive technique, fetal congenital
disease, diabetes, preeclampsia, intra-amniotic infection dur-
ing pregnancy and clinical signs of infection (body tempera-
ture over 38°C).

Blood and saliva sampling were performed just before
periodontal examinations.

Blood sampling

A 4-mL of venous blood samples from antecubital fossa
were collected in EDTA Vacutainer” tube (Becton Dickin-
son, UK). Blood samples were centrifuged at 3000 rpm for
15 min and the plasma was aliquoted. The plasma samples
were frozen at -70°C until further analysis. The remaining
content of tube was used for blood group determination.

Salivary sampling

Unstimulated whole saliva was collected in 10 mL glass
tubes. No antiseptic mouth rinse was used prior to collection.
Collected saliva samples were centrifuged within 1 hour of
collection at 3,500 rpm for 20 min at 4°C to obtain a cleared
supernatant. Two thirds of supernatant were aliquoted, and
stored at -70°C for further ELISA testing. The remaining
amount of saliva samples was incubated in boiling water
bath during 10 min, centrifuged (at 3,500 rpm for 10 min),
and supernatant was separated and stored at -20°C for further
secretor status testing.

Periodontal examination

The full-mouth periodontal measurements were per-
formed in six sites per tooth by one same experienced exam-
iner. Periodontal measurements include following periodon-
tal clinical parameters: Probing Depth (PD), Clinical At-
tachment Level (CAL), Bleeding on Probing (BOP), Visible
Plaque Accumulation (PI). According to the classification of
periodontal diseases, periodontal status was defined as:
healthy periodontium, gingivitis, and periodontitis .

Determination of blood group and secretor status

ABO and Rh blood groups were determined in fresh blood
ethylenediaminetetracetic acid (EDTA)-samples by standard
hemagglutination methods *'. Red blood cells were suspended in
a 2-3% (v/v) saline solution; 50 uL of this suspension was
mixed in tubes with 50 uL of specific antisera, then incubated
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for 10 min at room temperature, and the results were read by
naked eye after centrifugation at 2,000 rpm for 1 min.

Secretor and non-secretor phenotypes were evaluated by
boiled saliva samples using the Hemagglutination Inhibition As-
say test *'. For each patient 3 tubes were prepared; 50 uL of
boiled saliva samples was mixed with 50 uL diluted commercial
antisera (anti-A, anti-B, and anti-H); tubes were incubated for 10
minutes at room temperature, after that, 50 pL of corresponding
erythrocytes (A, B, O) were added to the test mixture and all the
test tubes were agitated and left at room temperature for another
10 minutes. Results were read by naked eye after centrifugation
at 2,000 rpm for 1 min. Negative reaction for agglutination is in-
terpreted as positive for secretor status. Positive reaction for ag-
glutination means a negative test which has proven that the per-
son is non-secretor.

The commercial antisera used for determination of blood
groups and secretor status were the following: 1) monoclonal
anti-A, anti-B, anti-AB, and anti-D (Lorne, UK) and 2) Anti-H
lectin (CE Immunodiagnostics, Germany). All assays included
appropriate known controls. Each aliquot of saliva and blood
samples was used only once in an assay, and then discarded.

Determination of IL-1f3 and PGE?2

The concentrations of IL-18 and PGE2 were measured
by commercially available high sensitivity enzyme-linked
immunosorbent assay (ELISA) eBioscience kits, Vienna,
Austria, and EIA kit Enzo Life Science, Germany. The mi-

croplates were read according to the manufacturer’s recom-
mended time frame using an automated plate reader: Sunrise,
Tecan Dorset, UK.

Statistical analysis

Numerical data were presented as mean =+ standard devia-
tion (SD) for normaly distributed data or median with interquar-
tile range for non-normaly distributed data, while categorical
variables were presented as frequencies or percentages. Distri-
bution of periodontal status among PTB and FTB groups was
assessed using Fisher's exact test. Inter-group comparisons of
age, and biochemical parameters was performed using Mann-
Whitney test. Depending on the data types, differences between
independent samples were assessed using ’-test, Fisher test,
Student’s #-test, Kruskal-Wallis, Mann-Whitney U test, while
differences between the related groups were examined by Wil-
coxon test. The correlations between clinical parameters and la-
boratory parameters as well as between saliva and plasma levels
of biomarkers amongst PTB and FTB were tested with the
Spearman's rank correlation test. The statistical analysis was
performed using commercial software SPSS 20.0, Inc., Chicago,
IL; p values < 0.05 were considered to be significant.

Results

The demographic and clinical characteristics of patients who
gave preterm birth and full term birth are displayed in Table 1.

Table 1
Demographic and clinical characteristics of patients with preterm and term delivery
Parameter Preterm birth Term birth »
n=56 n=56
Maternal age (years), mean = SD 30.7+£5.5 27.0+£3.9 ns
Maternal (ABO) blood type, n (%):
o 16 (28.6) 14 (25.0) ns
A 24 (42.8) 28 (50.0) ns
B 14 (25.0) 12 (21.4) ns
AB 2 (3.6) 2 (3.6) ns
Maternal RhD factor, n (%):
positive 46 (82.1) 50 (89.3) ns
negative 10(17.9) 6 (10.7) ns
Maternal secretory status, n (%):
secretor 44 (78.6) 44 (78.6) ns
non-secretor 12 (21.4) 12 (21.4) ns
Gingival status, n (%):
healthy periodontium 4(7.1) 31(55.3) <0.001
gingivitis 15 (26.8) 18 (32.1) ns
periodontitis 37 (66.1) 7 (12.5) <0.001
Infant gender, n (%):
female 24 (42.8) 34 (60.7) <0.05
male 32 (57.2) 22 (39.3) <0.01
Infant birth length (cm) mean + SD 4496 +3.1 50.68+1.2 <0.05
Infant birth weight (g) mean + SD 1862 + 381 3300 +208 <0.01
Apgar score, mean + SD 8.02+1.5 9.02 +0.1 <0.01
Apgar score 9-10/1 min 32(57.2) 56 (100) <0.01
Apgar score < 7/1 min 5(8.9) 0(0) <0.01
Parity
primiparous 35 (62.5) 34 (60.7) ns
multiparous 21(37.5) 22 (39.3) ns

SD — standard derviation; ns — non significant.
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Table 2
Number of secretors and non-secretors women according to their periodontal status
Periodontal status, n (%)
Secretor status - - TR - o
healthy periodontium gingivitis periodontitis
Non-secretor 4(11.4) 6(18.2) 14 (31.8)*
Secretor 31(88.6) 27 (81.8) 30 (68.2)*

*Chi-square test, y>= 5.00; p < 0.05.

Table 3

Number of subjects in the preterm birth (PTB) and full term birth (FTB) groups according to the periodontal
and secretory status

PTB PTB FTB FTB
Periodontal status secretors non-secretors secretors non-secretors

n (%) n (%) n (%) n (%)
Periodontitis 27 (61.4) 10 (83,3)* 3(6.8) 4(33.3)
Gingivitis 14 (29.5) 2(16.7) 14 31.8) 4(33.3)
Healthy periodontium 49.1) 0(0.0) 27 (61.4)* 4(33.3)

*Chi-square test, y’= 43.6; p < 0.001.

Table 4
Inflammation markers and basic hematological parameters in the preterm and term birth subgroups
Parameter Preterm birth Full term birth »
Median (25th—75th percentile) Median (25th—75th percentile)
IL-1B, sal (pg/mL) 10.837 (9.882-11.570) 11.778 (5.690-12.094) ns
IL-18, pl (pg/mL) 0.0125 (0.0115-0.0141) 0.0099 (0.0075-0.0133) <0.01
PGE2, sal (pg/mL) 279 (62-567) 327 (215-423) ns
PGE2, pl (pg/mL) 967 (107-1267) 461(36.1-1600) <0.01
hsCRP, pl (mg/L) 20.4 (7.43-36.7) 19.0 (8.4-47.6) ns
WBCx10°/L 15.2 (13.4-16.8) 15.6 (12.7-18.2) ns
Hb (g/L) 112 (95.6-118) 111 (101-122) ns
Plt x10°/L 204 (202-265) 218 (201-293) ns

sal — saliva; pl — plasma; WBC — white blood cells; Hb — hemoglobin; Plt — platelets;
IL-1p — interleukin-1f; PFE2 — prostaglandine E2; hsCRP — high sensitivity C-reactive protein; ns — non significant.

Tested groups were homogenous comparing to age and parity.
ABO and Rh representation as well as secretor status did not show
the difference between the tested group and the control.

In the entire research group there were 44/112 (39.3%)
women with periodontitis. It was noted that the prevalence of
periodontitis was significantly higher (p <0.001) in the PTB
group in comparison to the control group of women deliv-
ered at term (66.1% and 12.5%, respectively). The preva-
lence of gingivitis in the PTB and the FTB group did not
show a statistically significant difference (p > 0.05).

Analysis of the periodontal status and the secretory sta-
tus showed that there were only 11.4% of non-secretors in
the group with a healthy periodontium, while in the group
with periodontitis there were 31.8% of non-secretors which
was a statistically significant difference (Table 2).

At baseline, there was no difference between number of
preterm and term birth subjects according to their secretory
status (Table 1). However, there was significantly greater
number (83.3%) of non-secretors preterm birth subjects with

periodontitis compared to other periodontal disease catego-
ries. In the PTB non-secretors mothers there were no subjects
with healthy periodontium. Also, full term birth secretors had
the highest number of subjects (61.4%) with healthy perio-
dontium (p < 0.001) (Table 3).

When we compared inflammation markers in plasma of
women who gave preterm birth with women with term birth
we found significantly higher IL-18 and PGE2 values in
plasma of the preterm birth group compared to the FTB
group. Differences in other parameters in blood, as well as in
saliva did not reach statistical significance (Table 4).

According to Spearman’s correlation, in the PTB group
there was a significant association between salivary levels of
PGE2 and IL-18 (R = 0.416, p = 0.017). The significant neg-
ative/inverse correlation was identified between plasma con-
centrations of IL-18 and PGE2 (R =-0.592, p <0.001) in the
PTB group. These correlations were not found in women
who delivered at term. In the FTB group there were signifi-
cant correlation between salivary and plasma levels of PGE2

Nikoli¢ Lj, et al. Vojnosanit Pregl 2020; 77(3): 247-255.



Page 252

VOJNOSANITETSKI PREGLED

Vol. 77, No 3

and maternal age (R=0.428, p=0.0009 and R =-0.289,
p =0.03, respectively) (Table 5).

Table 5
Correlation of laboratory parameters in the PTB
and FTB groups

Parameters i P

(R, p) R,p)
sal IL-1b — sal PGE2 E:g:llf 5:(;)(?936
pl IL-1b — pl PGE2 E:é%g?z E: 3 4183 "
sal PGE2 — Age E:g;jl llj:(())(?(?(i
pl PGE2 — Age ]I::(;00§65 E:(;OO§89

R - Spearman’s correlation coefficient; PTB — preterm
birth; FTB — full term birth; sal IL-b — saliva interleukin-1b;
pl IL-1b - plasma interleukin-1b; sal PGE2 — saliva
prostaglandine E2; pl PGE2 — plasma prostaglandine E2

At baseline, the mean IL-1B and PGE2 values in the
two subsets of patients (secretors and non-secretors) were not
significantly different (Table 6). However, mean IL-18 level
in the non-secretor PTB subgroup with periodontitis was sig-
nificantly higher than in other groups (p < 0.001) (Figure 1).
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Fig. 1 - Quantitative comparison of median blood
interleukin-1b (IL-1b) concentration in the study group
with periodontitis according to birth term and secretor
status.

“p<0.05, 0.01, respectively vs. preterm non-secretor
group; T1p <0.01 vs. preterm secretor group according to
Kruskal-Wallis and subsequent Mann-Whitney U test [the
box represents the first and third quartiles (rectangular
boxes); the line within the box is the median, and vertical
bars show the 95% confidence interval].

Values obtained from the preterm birth (PTB) non-secretor
group differed significantly from other groups at level p < 0.01.

Table 6
Inflammation markers and basic hematological parameters in subgroups according to the secretory status
Parameter Non-secretor Secretor p
Age (years), median (range) 35 (33-37) 29.5 (23-31) ns
IL-18, sal, pg/mL 11.203 (10.834-11953) 10.598 (5.690-11.953) ns
IL-18, pl, pg/mL 0.0149 (0.0126-0.0173) 0.0126 (0.0089-0.0137) 0.081
PGE2.sal, pg/mL 506 (279-733) 327 (62-514) ns
PGE2, pl, pg/mL 454 (107-800) 1117 (142-1433) ns
hsCRP, pl, mg/L 22.6 (8.446.7) 19.0 (7.3-40.6) ns
WBC x10°/L 12.5 (9.8-15.2) 16.0 (13.4-19.1) ns
Hb, g/L 104.8 (95.6-114.0) 111.5 (98.0-123.2) ns
Plt x10°/L 183 (162-204) 220 (204-279) 0.040

Note: Results are expressed as medians (25th — 75th percentile); sal — saliva; pl — plasma, WBC — white blood cells; Hb —
hemoglobin; Plt — platelets; IL 1P — interleukin-1$; hsCRP — high sensitivity C-reactive protein; ns — non significant.

Discussion

Consistent with the hypothesis, we found an increased
amount of IL1-8 and PGE2 in plasma samples obtained from
non-secretor preterm delivery women. In addition, there was
a strong correlation between IL1-8 and PGE2 levels in the
PTB group compared with the control (FTB) subjects. These
data support the hypothesis that non-secretor phenotype and
periodontitis are at least in part responsible for pathogenesis
of PTB and the probability of negative impact of non-
secretory status cannot be ignored.

There are various risk factors for preterm birth, out of
which a previous preterm birth is one of the most important
(odds ratio 4.5-7.1). This risk factor likely reflects persistent

genetic and epigenetic components. Nullparity and prior ce-
sarean birth are important risk factors for spontaneous preterm
birth, but with small associations (odds ratio 1.4-2.4). The gen-
der of the unborn baby also seems to play a role in the process of
being born prematurely with low risk odds ratio .

Numerous cohort/cross-sectional studies have been
shown more and less strong association between PTB and
periodontitis > **,

There are a few proposed pathways by which periodon-
titis might affect pre-term birth . 1) directly when perio-
pathogens invade the fetal-placental unit subsequently stimu-
lating local inflammation; 2) indirectly when inflammatory
mediators circulate from periodontal burden and synergisti-
cally increase local inflammation; 3) by fetal inflammatory re-
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sponse to mother’s oral pathogens *°; 4) by mother’s enhanced
antigraft response *'; 5) genetically, by heritable factors **.

Periodontitis was diagnosed in 66.1% of women in the
PTB group. Similar to our findings Dértbudak et al. ** have
reported that periodontitis was diagnosed in 20% of normal
cases and in 83% of preterm birth ones. These differences
could be attributed partially to inconsistent definitions of per-
iodontal disease and different definitions of adverse preg-
nancy outcomes. The data of Jarjoura et al. *” on 83 PTB
cases and 120 controls support the notion that periodontitis is
independently associated with PTB and low birth weight.

The representation of periodontitis in both groups of
our patients was 39.3% which is in accordance with data pre-
sented by Lieff et al. °' who found that in the population of
pregnant women there were around 40% cases of periodontitis.

However, some cohort and case-control studies did not
find a significant association between PTB and periodontitis.
In the prospective study of 273 women performed by Soucy-
Giguére et al. > there was no significant association between
disease of the periodontium and preterm birth but the study
could not exclude an association between periodontal disease
and intra-amniotic inflammation.

Preterm birth, as well as periodontitis, is characterized
by increased levels of inflammatory markers and among
them IL-18 and PGE2 * .

IL-18 is a pro-inflammatory cytokine and is expressed
by many cells including macrophage, natural killer cell (NK)
cells, monocytes, and neutrophils. It belongs to the IL-1 fam-
ily cluster that includes IL-1a, and IL1-RN genes. IL-1a and
IL-18 participate in the regulation of immune response, in-
flammatory reactions, and haematopoiesis. During systemic
inflammation IL-1 induction in the hypothalamus may regu-
late neuroendocrine functions. The inactive precursor IL1-8
has to be processed into mature bioactive form of IL1-8 and
is usually proteolitically mediated by inflammatory cysteine
protease caspase-1 . IL-1B is one of cytokines in the in-
flammatory cascade resulting in increased production of cy-
clooxygenase-2 (COX-2) and prostaglandins '> **. Pros-
taglandins act as long-term mediators of inflammation. IL-18
and PGE2 are involved in biochemical processes in inflam-
mation along with delivery '*'".

Spontaneous delivery at term is characterized by the
expression of inflammasome components, which may par-
ticipate in the activation of caspase-1 and lead to the cleav-
age and release of mature IL-1B by the chorio-amniotic
membranes. These results support the participation of the in-
flammasome in the mechanisms responsible for spontaneous
parturition at term **. IL-18 will activate an inflammatory
cascade that leads to increased concentrations of PGE2 that
are required for onset of delivery. Prostaglandins are the
most effective mediators for cervical dilatation in women
and stimulation of labor. In the myometrium prostaglandins
contribute to increased uterine contractions and in cervix
cause degradation of the extracellular matrix resulting in ef-
facement and dilatation. PGE2 has been shown to be a key
step for the activation of labor **.

Intrauterine infection induces an intra-amniotic inflam-
matory response involving the activation of a number of cy-
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tokines among them IL-18 and PGE2 which, in turn, may
trigger preterm contractions, cervical ripening and rupture of
the membranes, and induce PTB . Zhumakanovaet al. *° re-
ported that increasing of level IL-1f, IL- 6 and TNF-a in se-
rum during pregnancy can be used as a nonspecific marker in
women at risk of preterm birth.

IL-18 and PGE2 are increased in infections of the pe-
riodontium tissue. Many authors have shown that salivary
IL-1b levels in subjects with periodontitis were significantly
greater than those detected in healthy controls. Studies per-
formed by Kinney et al. *°, and Rathnayake et al. '°, showed
that levels of IL-18 correlated with periodontium status.
Moreover, salivary IL-1b of IL1-B correlated significantly
with clinical degree of periodontal inflammation. Certain
number of research papers show that in patients with perio-
dontitis there is a faster deterioration and rejection of al-
lografts .

It has been demonstrated that production of IL-18 and
prostaglandins is increased during rejection and that these
molecules are able to interfere with graft function *’.

Published data has shown that IL-18 enhances the host
antigraft adaptive response and suggests that IL1-8 may have
an inherited condition that causes a hyperactivity, which in
turn may be responsible for PTB **.

Vamvakopoulos et al. * have demonstrated an associa-
tion between IL-16 and chronic rejection at the genetic level
in heart graft recipients. The risk of rejection was 20-fold in-
creased in patients with both the IL-18 (n3953) C allele and
the IL1RNT1 allele.

Medawar *° first posed the theory of the fetus-as-
allograft nearly 60 years ago explaining the normal course of
pregnancy by maternal-fetal interface, antigenic inertness of
the fetus and maternal immune tolerance of foreign tissue.
That tolerance is compromised in PTB.

Many authors reported that levels of IL-18, IL-6 and
PGE2 in the blood samples were higher in the preterm deliv-
ery women than in the healthy control group and that IL-18
and PGE2 levels in maternal blood were higher among those
with severe disease of the periodontium in the PTD group.
According to Kedzierska-Markowicz et al. *' the level of IL-
1B concentration is an independent predictor of preterm de-
livery in patients with threatened preterm labor.

Consistently with the reported results, in our study
groups plasma levels of IL-18 and PGE2 were significantly
higher in the PTB group in comparison to the FTB group.

Differences in plasma levels of C-reactive protein
(CRP) between the PTB patients and the FTB ones did not
reach statistical significance. This data is in accordance with
results of Michalowicz et al. ** who have suggested that in
pregnant women levels of CRP were not associated with in-
fant birth weight or a risk for preterm birth.

PGE2 level in saliva of PTB mothers showed a signifi-
cant positive correlation with IL-18 in saliva, while plasma
level of PGE2 showed a significant negative correlation to
the plasma level of IL-18. It may be related to the fact that
the half-life of IL-18 is very short (3—4 h), therefore it will
show a positive correlation only if tested on the place of its
secretion and not in plasma where it is distant from the in-
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flammatory lesion. Here the correlation becomes negative
because PGE2 is a long-term activator of the inflammatory
pathway and it remains high even after its descend in plasma,
but the levels of IL-1B decrease due to its short half-life **.

Higher levels of IL-18 and PGE2 in the PTB group
could be explained by the effect of inflammation in the peri-
odontal tissue, hyperactive IL-1B *°, reaction of the rejection
of allograft *** or hereditary genetic factors ***".

The recognition that heritable factors play a role in
PTB ¥’ is compatible with the notion that extent of periodon-
titis is influenced by secretory status which is to a large ex-
tent inherited and stable """,

Secretory status of an individual is genetically deter-
mined by a pair of allomorphic genes: Se and se with Se
dominant over se. Approximately 80% of the population has
the secretor (Se) gene 18,

In secretors salivary blood group antigens agglutinate
oral pathogens and thus enable multiple functions of saliva
such as rinsing, bacterial clearance and antimicrobial de-
fense '°. In non-secretors there are no soluble blood group
substances, oral pathogens recognize histo-blood group anti-
gens on cells surface as attachment factors, form polymicro-
bial gingival/subgingival biofilm, and cause gingival infec-
tion and induction of periodontitis resulting in an increased
level of TNF-alpha, IL-1B, IL-6, and PGE2 '*'> ',

Blood group oligosaccharide structures are also impor-
tant for blastocyst adhesion and resistance to microbial inva-
sion. Recent studies suggest intrauterine selection against
non-secretor embryo carried by a secretor mother. This data
could have practical importance in assessing the risk of infer-
tility and success of assisted reproductive techniques **.

Furthermore, oligosaccharides, glycans, found in the
breast milk of secretor mothers protect newborns from path-
ogens and play important role in development of the neonatal
immune system. In the preterm infant they show protective
effect against gut immaturity. Low salivary blood group oli-
gosaccharides were associated with 10-fold increased odds
of necrotizing enterocolitis deaths in newborns .

According to literature data it is conceivable that non-
secretors with a lower level of iso-antibodies and immu-
noglobulins may have a lower resistance to infection and
thereafter higher rate of periodontitis '°. Results of Rocha et
al. '® suggest an active role of mucin glycoproteins in the in-
nate immune regulation of periodontal bacterial colonization
and disease progression. Tabasum and Nayak * reported
22.2% non-secretors in the chronic periodontitis group. The
higher results in our group could be attributed to placental
hormones that might affect the clinical and biological fea-
tures of periodontal infections during pregnancy ”°.

Despite much accumulated knowledge on individual etio-
logical factors, the interactions among risk factors and the
pathophysiology of preterm birth remain unclear and there is no
biologic explanation for 2/3 of all preterm births **.

Conclusion

Afore mentioned risk factors are surely a surrogate for ge-
netic and epigenetic causes of preterm birth, and support the
need for additional research into the biology of human parturi-
tion. The etiology of spontaneous PTB is still unknown because
PTB is a complex syndrome with different co-factors, involving
a complex interaction between genetic, immunological and en-
vironmental factors. We believe that the identification of ge-
nomic and proteomic markers may represent an added value in
the further investigation of the association among periodontitis,
secretory status and adverse pregnancy outcomes. A randomized
clinical trial will be necessary to appropriately test our hypothe-
sis and conclude whether non-secretory status have impact on
adverse pregnancy outcome.
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Predictive value of extremely low PAPP-A, free BhCG and extremely
high mean uterine artery pulsatility index in the first trimester for

fetal growth restriction

Prediktivna vrednost izuzetno niskih nivoa PAPP-A, slobodnog BhCG 1
1zuzetno visokog srednjeg pulzatornog indeksa uterinih arterija u prvom
trimestru trudnoce u proceni nastanka intrauterusnog zastoja u rastu ploda

Relja Lukié, Natasa Karadzov-Orli¢, Amira Egi¢, Barbara Damnjanovi¢-PaZin,
Zeljko Mikovi¢

University of Belgrade, Faculty of Medicine, Clinic for Gynecology and Obstetric
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Abstract

Background/Aim. Adverse pregnancy outcomes such as
preeclampsia  (PE), placental abruption (PA), fetal
intrauterine growth restriction (IUGR) and stillbirth could
be recognized by prenatal screening. The objective of this
study was to predict IUGR by using first-trimester
extremely low pregnancy-associated plasma protein-A
(PAPP-A), extremely low free beta-human chorionic
gonadotropin (free BhCG) levels, and extremely high
Pulsatility-index (PI) of uterine arteries, as single and
combined predictors for IUGR development. Methods.
This was a prospective first-trimester study analyzing
singleton pregnancies at 11-13+6 weeks’ gestation who
underwent routine first-trimester screening at the
Department of High Risk Pregnancy of the Clinic for
Gynecology and Obstetrics ,,Narodni front®, University of
Belgrade, Serbia. First-trimester screening for PAPP-A, free
BhCG, and PI was performed in nulliparous, normotensive
women with extremely low PAPP-A (PAPP-A < 0.52 unit
multiple of median — MoM) and/or extremely low free
BhCG (free BhCG < 0.56 MoM) and/or extremely high PI
(PI = 2.52). Results. Of 85 pregnant women included in

Apstrakt

Uvod/Cilj. NeZeljeni ishodi trudnoée kao §to su preek-
lampsija, abrupcija placente i zaostajanje rasta fetusa i
mrtvorodenost mogu biti prepoznati u okvirima pre-
natalnog skrininga. Cilj ove studije bio je ispitati moguénost
predvidanja pojave intrauterusnog zastoja u rastu ploda
(IUGR) pojedina¢nom i kombinovanom upotrebom izu-
zetno niskih vrednosti plazma proteina A povezanog sa

the final analysis, 14 (16.5%) developed IUGR. PAPP-A <
0.52 MoM and PI = 2.52, as single categorical variables,
found to be with high predictable values for TUGR
development (odds ratio — OR = 3.064, 95% confidence
interval — CI= 0.634-14.810, p = 0.046, and OR = 2.129,
95%  CI=0.449-10.713, p=10.021,  respectively).
Furthermore, the receiver operating characteristic (ROC
curve identified PAPP-A and PI as continuous vatiables to
be significant predictors of IUGR (area under curve — AUC
= 0.671, 95% CI = 0.521-0.820, p = 0.045, and AUC =
0.744, 95% CI = 0.587-0.902, p = 0.004, respectively).
Conclusion. The present study suggests that the first
trimester extremely low PAPP-A and increased Doppler-PI
levels are single predictors of IUGR. Described model
could be used in a routine daily clinical practice in resource
limited settings where other parameters are not available for
the prediction of IUGR development.

Key words:

pregnancy trimester, first; fetal growth retardation;
ultrasonography, doppler, color; pregnancy-associated
plasma protein-a; chorionic gonadotropin, beta
subunit, human.

trudno¢om (PAPP-A), izuzetno niskih vrednosti slobodne
beta subjedinice humanog horionskog gonadotropina (free
BhCG), kao i ekstremno visokih srednjih vrednosti dop-
lerskog pulsatilnog indeksa (PI) uterinih arterija u prvom
trimestru  trudnoc¢e. Metode. Prospektivnom  studijom
analizirane su jednoplodne trudnode starosti 11-13+6
nedelja gestacije u okviru rutinskog skrininga na Daunov
sindrom. Studija je radena na Odeljenju za visoko rizi¢ne
trudnoce, univerzitetske Ginekolosko-akuserske klinike
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»Narodni front“ u Beogradu, Srbija. Skrining ptvog
trimestra je obuhvatao analizu: PAPP-A, free BhCG i PI kod
normotenzivnih  nulipara, kod kojih su zabelezene
ekstremno niske vrednosti PAPP-A (PAPP-A =< 0,52 unit
mnltiple of median — MoM) 1/ili ekstremno niske vrednosti free
BhCG (free BhCG < 0,56 MoM) i/ili ekstremno visoke
vrednosti PI (PI = 2,52). Resultati. Kod 85 trudnica
uklju¢enih u kona¢nu analizu, kod njih 14 (16,5 %) je
zabelezena pojava IUGR ploda. PAPP-A < 0,52 MoM i
PI = 252, kao pojedinacne kategorijske varijable, su
prepoznate kao varijable sa visokim prediktivnim znacajem
za pojavu IUGR (odds ratio — OR = 3,064, 95% confidence
interval — CI = 0,634 — 14,810, p = 0,046 i OR = 2,129,
95% CI = 0,449 — 10,713, p = 0,021). Daljom analizom,
receiver operating characteristic (ROC) — kriva je identifikovala
PAPP-A i PI, kao kontinualne varijable, koje su znacajni
prediktori za pojavu IUGR ploda (area under the curve — AUC

= 0,671, 95% CI = 0,521 — 0,820, p = 0,045 i AUC = 0,744,
95% CI = 0,587 — 0,902, p = 0,004). Zaklju¢ak. Ova
studija sugerise da u prvom trimestru trudnoce ekstremno
niske vrednosti PAPP-A i ckstremno visoke srednje
vrednosti Doppler-PI uterinih arterija mogu biti znacajni
parametri za predvidanje pojave IUGR ploda. Opisani
model bi mogao da se primeni u svakodnevnoj klinic¢koj
praksi u zemljama sa ogranicenim mogucnostima, kada
ostali parametri za predvidanje pojave IUGR ploda nisu
dostupni.

Kljucne reci:

trudnoca, prvi trimestar; fetus, zaostajanje u rastu;
ultrasonografija, dopler kolor; plazma, protein a,
udruzZen sa trudnocom; horionski gonadotropin, beta
subjedinica, humani.

Introduction

In the recent studies it has been shown that the placenta
is a new field of prenatal screening and diagnosis. Adverse
pregnancy outcomes such as preeclampsia (PE), placental
abruption (PA), fetal growth restriction (IUGR) and stillbirth
could be recognized by prenatal screening. Mentioned ad-
verse pregnancy outcomes occur in 5% to 10% of pregnan-
cies worldwide '.

The function of the placenta is based on an adequate tro-
phoblastic invasion into the maternal circulation during the first
and second trimester. Aberrations of this invasion may lead to a
high resistance vascularization, hypo-perfusion of placental and
chorionic villi, deposition of fibrin and increased apoptosis
process . Histological characteristics of the placenta changes
correspond with the appearance of the adverse pregnancy out-
comes, thus decrease in placental function could also decrease
production of pregnancy-associated plasma protein A (PAPP-
A)*”. On the other hand, impaired placental perfusion in preg-
nancies with PE, PA, ITUGR and/or stillbirth has been provided
by Doppler studies where pulsatility index (PI) of the uterine ar-
teries were increased .

Since there are no currently recommended models for
prediction of IUGR, our primary objective was to evaluate
extremely low levels of maternal serum PAPP-A, extremely
low levels of free phCG and extremely high levels of mean
Doppler uterine PI in the first trimester, as an independent
single or combined predictors for development of [UGR.

Methods

This prospective, first-trimester study analyzed
singleton pregnancies during 11-13+6 gestation weeks. The
study was performed at the Department of High Risk
Pregnancy of the Clinic of Gynecologyand Obstetrics
«Narodni front», University of Belgrade, Serbia. Written
consent was obtained from all participants and the study was
approved by the Ethics Committee, Faculty of Medicine,
University of Belgrade, Serbia.

Luki¢ R, et al. Vojnosanit Pregl 2020; 77(3): 256-261.

General inclusion criteria

All pregnancies underwent routine first-trimester
screening. Combined first-trimester screening comprised a
combination of maternal age, fetal nuchat translucency (NT)
thickness, maternal serum free BhCG and PAPP-A in a single
point of time °'2. The pregnancy was dated according to the
last menstrual period. In the case that the date was uncertain
or the estimated gestation by crown—rump length (CRL) was
discordant by more than 7 days from the estimated gestation,
the CRL was used to date the pregnancy.

Inclusion criteria in the study were following: all
nulliparous, normotensive pregnant women with singleton
pregnancy. Included subjects were routinely screened for Down
syndrome and they were screened for ultrasound markers such
as: fetal crown-rump length and nuchal translucency, as well as
for maternal first trimester biochemistry analysis: PAPP-A and
free PhCG. Only subjects with all mentioned parameters were
included in the final analysis.

Exclusion criteria were following: multiparous women,
women with multiple gestations and pregnancies with a
major fetal chromosomal or structural anomaly. Pregnancies
with no fetal abnormality findings at the 11-13 weeks scan
and/or the 20-23 weeks scan which resulted in termination,
miscarriage or stillbirth, as well as those lost to follow-up
were also excluded.

In order to be included in a final analysis, besides fulfilling
all general inclusion criteria, patients had to have at least one out
of three following criteria: extremely low maternal serum
PAPP-A levels, extremely low free BhCG levels and/or
extremely high mean uterine artery PI index. Maternal serum
samples for PAPP-A and free PphCG were assayed with the
Kryptor software package analyzer and results were expressed
in the multiple of the median (moM) unit, while the uterine
artery mean PI measurements were performed by
transabdominal ultrasound (US) with 3-7.5 MHz curvilinear
transducers by the same experienced fetal medicine specialists.
In order to do so, transabdominal US (e.g. Voluson 730 Expert
series, GE Healthcare, Kretzttechnik, Zipf, Austria) was
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performed to measure fetal crown rump lenght (CRL) and NT
thickness. Pulsed wave Doppler was used with the sampling
gate set at 2 mm to cover the whole vessel with angle of
insonation was less than 30°. When three similar consecutive
waveforms were obtained of the PI measurement, the mean PI
of the right and left arteries was calculated "°. In each pregnancy
the mean uterine artery PI were expressed as a multiple of the
expected median calculated from The Fetal Medicine
Foundation’s reference limits for singleton pregnancies after
correction for maternal ethnicity, body mass index (BMI) and
gestational age '* . The extreme PAPP-A, free BhCG and mean
PI index cut-off values were as follows: first-trimester PAPP-A
< 0.52 MoM '°, first-trimester free phCG < 0.56 MoM " and
mean PI > 252 " respectively. All patients who fullfield
inclusion criteria were followed by intensive antenatal care such
as: growth scans, blood pressure measurements and biochemical
analysis at 24, 28, 32 and 36 gestational weeks.

Maternal history

Patients were asked to complete a questionnaire about
maternal age, ethnicity, smoking status during pregnancy,
spontaneous or assisted conception such as usage of ovulation
drugs and/or in vitro fertilization. Patients were also asked about
their medical history, in particular about diabetes mellitus,
antiphospholipid syndrome, trombophilia, human immuno-
deficiency virus infection and sickle cell disease. They were also
asked about concomitant medication usage of antidepressant,
antiepileptic, anti-inflammatory drugs, aspirin, beta-mimetic,
insulin and thyroxin. One part of the questionnaire was focused
on parity (multiparous or nulliparous), obstetric history if any
and family history (mother).

Outcome measure

In patients included in the final analysis, patients were
followed-up until the end of pregnancy and data on pregnancy
outcome were recorded, including adverse pregnancy outcomes
such as PE, PA and IUGR. For this particular study we were
focused only on pregnancies with [IUGR outcome. [UGR was
defined as an estimated weight <10th centile of a given
population at the same gestational age '’.

Statistical analysis

Data were presented as numer (percentage) or mean + SD,
depending on the data type. Pearson’s ° or Fisher’s exact tests
were used for the comparison of categorical variables and
Student’s #-tests were used for continuous variables. Univariate
analysis was initially performed to determine variables with a
significant association with [TUGR. Backward stepwise logistic
regression was used to determine the combined prediction
model for TUGR. Receiver operating characteristic (ROC)
analysis was performed to assess cut-off values of markers that
best predict adverse event in pregnancy. Defined level of
significance was p < 0.05. Statistical analyses were performed
using SPSS 20.0 (IBM Corporation) software package.

Results

The 11,326 singleton pregnancies underwent routine
first trimester screening at 11-13+6 weeks of gestation. They
comprised 9,944 pregnancies ending in a live birth without
fetal abnormality, 1,030 pregnancies with abnormal fetuses
(566 chromosomal abnormalities and 464 structural defects)
and 354 pregnancies were lost to follow-up (Figure 1).

First tnmester screening population of singleton pregnancies n=11326

Pregnancies excluded from ‘_ _’ Pregnancies included in analysis (n=95):

the analysis:
*  Aneuploidies (n=566)
+ Fetal abnormality

(n=464)
* Cases lost of data
(n=354)
Pregnancies (n=9 849) with
known outcome

Pregnancies with preeclampsia (n=14)

+ PAPP-A=0.52 MOM
* Free BhCG=0.56 MOM
+ Uterine artery mean PI =2 52 .

Cases lost of
data (n=10)
A 4
L s Pregnancies with placental
Pregnancies with TUGR. (n=14) abnuption (=7)

Fig. 1 — Flow-chart of the study population.

PAPP-A - pregnancy-associated plasma protein A; fhCG — free beta-human chorionic gonadotropin; PI — pulsatility index;
MoM - unit multiple of median; IUGR — intrauterine growth restriction.

Luki¢ R, et al. Vojnosanit Pregl 2020; 77(3): 256-261.
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In the final analysis 85 patients, all Caucasians, all
normotensive, were included in the study. IUGR as an
adverse pregnancy outcome, has been diagnosed in 14
(16.47%) patients. Baseline patients’ characteristics are
shown in Table 1.

Association between first trimester maternal parameters
(PAPP-A, free-BHCG and uterine artery Doppler PI) using
various thresholds for all three variables are shown in Table
2. Overall percentage of correctly classified data was
between 81.2% and 85.9%. PAPP-A, as continuous variable,
tended to be significantly associated with IUGR (p = 0.060),
which was not a case with PAPP-A < 0.52 MoM, as
categorical variable (p = 0.164). However, PI, as continuous
variable, was not significantly associated with IUGR

development (p = 0.108), with high odds ratio (OR) for
development of IUGR. Also, PI>2.52 MoM, as a
categorical variable, was also not found to be significantly
associated with IUGR (p = 0.332). There was no statistically
significant association between free BHCG either as
continuous or categorical variable with IUGR across all
defined thresholds (p = 0.357 and p = 0.494, respectively).

Backward stepwise logistic regression used to
determine the combined prediction model including
categorical variables PAPP-A <0.52 MoM together with
PI >2.52 was found not to be significantly associated with
IUGR development (p = 0.224) (Table 3). Overall percentage
of correctly classified data was 83.5%.

Table 1
Baseline patient’s characteristics
- IUGR development
Characteristics Yes (n=14) No (n=71) )4
Maternal age (year), mean = SD 31+3.74 31.14 £4.33 0.910
BMI (kg/m?), mean + SD 29.95+3.35 26.70 £4.34 <0.01
Smoking, n (%)
yes 9 (37.5) 15 (62.5) <001
no 5(8.2) 56 (91.8)
DM, n (%)
yes 2 (33.3) 4 (66.7) 0.256
no 12 (15.2) 67 (84.8)
IVF, n (%)
yes 1 (25) 3(75) 1,000
no 13 (16) 68 (84)
PAPP-A (MoM), mean + SD 0.44+£0.16 0.66 +£0.42 <0.05
PI, mean + SD 2.56+0.25 2.41+0.30 <0.01
free BHCG (MoM) , mean + SD 0.51+0.25 0.64 +0.47 0.141

IUGR - intrauterine growth restriction; BMI — body mass index; SD — standard deviation; DM — diabetes mellitus; IVF — in
vitro fertilisation; PAPP-A —pregnancy-associated plasma protein-A; PI — pulsatility index; free BHCG — free beta-human-

chorionic-gonadotropin; MoM — unit multiple of median.

Table 2

Univariate logistic regression analysis of the first-trimester biomarkers and uterine artery Doppler findings
and their association with [IUGR

Parameters p OR (95% CI) R’

PAPP-A 0.060 0.043 (0.002-1.138) 0.117
PAPP-A <0.52 MoM 0.164 3.064 (0.634-14.810) 0.046
PI 0.108 13.765 (0.564-33.668) 0.075
PI>2.52 0.332 2.192 (0.449-10.713) 0.021
Free-pHCG 0.357 0.361 (0.041-3.156) 0.024
Free BHCG < 0.56 MoM 0.494 1.745 (0.353-8.620) 0.010

IUGR - intrauterine growth restriction; PAPP-A — pregnancy-associated plasma protein-A; PI — Pulsatility index; pHCG —
beta-human chorionic-gonadotropin; MoM — unit multiple of median; OR — odds ratio; CI — confidence interval.

Table 3

Backward stepwise logistic regression of combined first-trimester PAPP-A and uterine artery Doppler findings
and their association with IUGR

Parameters p

OR (95% CI) R’

PAPP-A <0.52 MoM + PI >2.52

0.224

2.171 (0.622-7.576) 0.031

PAPP-A — pregnancy-associated plasma protein-A; PI — Pulsatility index; IUGR — intrauterine growth restriction; OR — odds

ratio; CI — confidence interval; MoM — unit multiple of median.

Luki¢ R, et al. Vojnosanit Pregl 2020; 77(3): 256-261.
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Area under curve (AUC) of the ROC curve was
performed to assess cut-off value of studied variables that
best predicts IUGR, as adverse pregnancy outcome. The
model identified first- trimester PAPP-A [AUC =0.671,
95% confidence interval (CI) =0.521-0.820; p = 0.045) and
PI (AUC=0.744, 95% CI=10.587-0.902; p=0.04) to be
significant predictors for IUGR development, and first
trimester free BHCG (AUC = 0.375, 95% CI=0.215-0.536;
p = 0.142) to be a non-significant predictor for [UGR (Figure 2).

ROC Curve
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Fig. 2 — Receiver operating characteristic (ROC) curve
for the prediction of IUGR using first- trimester
PAPP-A, PI of uterine arteries and free pHCG.
IUGR - intrauterine growth restriction; PAPP-A -
pregnancy associated plasma protein-A; PI — pulsatility
index; fpHcg — free beta-human chorionic gonadotropin;
MoM - unit multiple of median.

Discussion

The etiology of IUGR has not been completely
understood. However, impaired trophoblastic invasion of
spiral arteries and the lack of placentation are highly marked
in pregnancies destined to develop TIUGR ". It has been also
shown that low levels of PAPP-A, which is a protease for
insulin-like growth factor (IGF) binding protein-4 (IGFBP-
4), are associated with higher IGFBP-4 and lower IGF '°.
Therefore, IGF influences trophoblast invasion and may have
arole in PE as well as [IUGR development '*.

The findings of this prospective study in nulliparous
women with extreme levels of at least one out of three risk
parameters for fetal [IUGR have demonstrated that the first
trimester low levels of maternal serum PAPP-A and first
trimester high levels of uterine Doppler PI are associated
with an increased risk for subsequent development of fetal
IUGR. Our study also demonstrated no association between
low levels of maternal serum free B-HCG and development
of fetal [IUGR. The same results were presented in several
other studies "> '* ',

Our results are also consistent with the results of the
FASTER Trial Research Consortium study which demon-
strated that women with low first-trimester PAPP-A levels
were at significantly increased risk for obstetric compli-
cations and consequently adverse obstetric outcomes such as
fetal IUGR ". Low first-trimester PAPP-A levels used in the
predictive model for detection of fetal [UGR without PE, had
detection rate of 73% with false positive rate of 10% *°. In
addition, a significant increase in the relative risk of fetal
IUGR development is associated with a further decline of
PAPP-A *'.

Important evidence for impaired placental perfusion in
pregnancies destined to develop fetal ITUGR has been
provided by Doppler studies of increased pulsatility index
(PI) of uterine arteries in first trimester. A number of first
trimester studies using single abnormal uterine artery
Doppler PI high levels demonstrated an overall sensitivity of
25% for the prediction of [IUGR improving to about 60% for
its development ****. In our study extremely high levels of
mean uterine artery Doppler evaluation (e.g. PI1 > 2.52), as a
single predictor, showed a high relative risk for fetal IUGR
development, even though with no statistical significance.
First-trimester mean uterine artery Doppler PI, was found to
be significantly associated with TUGR development *.
Recently, Cruz-Lemini et al. > demonstrated a significant
increase in the first-trimester uterine artery Doppler PI in
patients who developed both early and late-onset
preeclampsia compared to controls.

In our study, multivariate prediction model combining
the first-trimester extremely high levels of mean uterine
artery Doppler PI together with the first-trimester extremely
low levels of PAPP-A significantly improve predictive
capability and efficiency for [IUGR. Single addition of above
mentioned first- trimester maternal biochemical and
hemodynamic markers could improve the prediction of
IUGR, but limitation according to low sensitivity and
specificity still exist.

While waiting for the specific predictive model for fetal
IUGR development, alternative strategies could possibly
focus on the early identification of high-risk pregnancies and
undertaking of the necessary measures to improve
placentation. Algorithms combining maternal characteristics
and biophysical and biochemical tests at 11-13 weeks could
identify most pregnancies delivering preterm IUGR neonates
in the presence or absence of PE ***,

This study has the limitation of being a single-center
study with a small sample size. The important aspect of this
study was to demonstrate the capability of extremely low
levels of maternal serum PAPP-A and free BhCG used for
Down syndrome screening in the first trimester, and
extremely high levels of Doppler uterine PI in the first
trimester, as a single and combined predictors for IUGR
development. Evaluation of high-risk pregnant women for
PE and/or [UGR as a part of a routine perinatology clinical
practice in the first trimester by using maternal serum PAPP-
A and uterine artery PI is efficient model with no additional
costs, which might be important in the resource limited
settings.
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Conclusion

The present study suggests that the first-trimester

extremely low levels of maternal serum PAPP-A and Dop-

10.

11.

12.

13.

14.

pler PI are single predictors of IUGR. Described model could

be

used in a routine daily clinical practice in resource limited

settings where other parameters are not available for the
prediction of IUGR development.
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Reverzno modeliranje 3D geometrijskog modela donje ljudske vilice
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Abstract

Background/Aim. The geometry of each bone in the
human skeletal system is unique. The aim of this research
was to present application of a new method, method of
anatomical features (MAF), for the creation of the
geometrical model (surface and solid) of the human
mandible. Methods. The method was based on Referential
Geometrical Entities (RGEs) which have been defined on
mandible polygonal model in accordance with anatomical
properties of the mandible. Polygonal model was created
over the input data (anatomical landmarks of the mandible)
acquired from computed tomography scans. For the creation
of computer-aided design (CAD) models in CATIA software,
referential geometrical entities were defined according to the
bone geometry and morphology features. Results. Definition
of B-spline curves was performed on the body and on the
ramus of the mandible. In this way, it was possible to create the
geometrically accurate and anatomically correct three-dimen-
sional geometric (surface and solid) models. The accuracy of
the obtained surface model was tested through comparison
with the geometry of the original bone model. Conclusion.
Compared to the previously applied methods for creating
geometric models, MAF provides more satisfactory results, and
in some cases even bettet.

Key words:

mandible; methods; models, anatomic; printing, three-
dimensional; technology, medical; tomography, x-ray
computed.

Apstrakt

Uvod/Cilj. Geomettija svake kosti skeletnog sistema ¢o-
veka je jedinstvena. Cilj ovog istrazivanja bio je da se
prezentuje primena nove metode, metode anatomsikih
entiteta (MAF) za kreiranje geometrijskog modela (povr-
sinskog 1 zapreminskog) ljudske donje vilice. Metode.
Metod je baziran na referentnim geometrijskim entitetima
(RGEs) koji se definisu na poligonalnom modelu mandi-
bule, u skladu sa anatomskim osobinama mandibule. Poli-
gonalni model je kreiran preko ulaznih podataka (anatom-
skih ofjentira donje vilice) dobijenih na osnovu podataka sa
snimaka kompjuterizovanom tomografijom. Za kreiranje
kompijuterski podrzanim dizajnom (CAD) modela u
programu CATIA, referentni geometrijski entiteti su bili
definisani u skladu sa geometrijskim i morfoloskim odli-
kama mandibule. Rezultati. Definisanje B-spline krivih
vrseno je na telu i granama mandibule. Na taj nacin je bilo
moguce kreirati geometrijski tacan i anatomski korektan tro-
dimenzioni geometrijski (povtsinski i zapreminski) model.
Tacnost dobijenih povrsinskih modela je testirana upore-
divanjem sa geometrijom originalnog modela kosti. Za-
kljuc¢ak. U odnosu na ranije primenjene metode za kre-
iranje geometrijskih modela, MAF daje zadovoljavajuce
rezultate, u nekim slucajevima cak i bolje.

Kljucne reci:

mandibula; metodi; modeli, anatomski; stampanje,
trodimenzionalno; tehnologija, medicinska;
tomografija, kompjuterizovana, rendgenska.

Introduction

The development of computed tomography (CT) and
three-dimensional (3D) reconstruction brought a revolution
in diagnostic radiology. 3D reconstruction algorithms were
more optimized and three-dimensional image reformatting of
standard two-dimensional (2D) CT data became an often
used tool to provide the radiologist and surgeon with readily
recognizable images of the complex anatomic structures '.

The creation of the 3D digital models with the help of
reverse engineering and geometric morphometric methods
(GMM) create the fundamental part of a new field of the
“virtual anthropology” (VA) . VA, or “virtual morphology”
enables working with virtual copies of specimens and
analyzes of shape and size based on a comprehensive
quantitative basis that can capture the complete geometry. In
VA, advance statistical methods, computer graphics,
informational technologies are used, which enables us to
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obtain geometrical, topological and morphological data on
the observed object *.

An anatomically correct and geometrically accurate
model of a human bone (in this case the human mandible) is
necessary in the computer-based preoperative planning
especially in orthodontics, prosthetics, and maxillofacial
surgery. Such model allows the creation of the patient-
adapted bony implants, and different devices such as the
fixators improving the preparation and simulation of surgical
interventions °.

“The mandible is more susceptible to trauma compared
to other body parts due to its localization and anatomy” *. A
surgical reconstruction of some mandibular congenital de-
formities is a very complex procedure, difficult for patients.
Sometimes it is accompanied with distinct craniofacial
deformities or missing bony structures. The main reasons for
such pathological bony features are: bony fractures,
malformations, tumors and another injuries. Creation the 3D
geometrical model of the human mandible is a challenge,
because the mandible has a very complex shape, structure
and geometry °.

There are two general approaches to the generation of
3D geometrical models of human bones °.

The first method for creating a geometric model is
based on the use of volumetric scanning methods. Volu-
metric scanning methods (CT or magnetic resonance
imaging — MRI) allow the creation of 3D data sets that can
be transformed into an adequate model (e.g. polygonal)
suitable for further processing. Data processing is usually
performed in specialized software solutions " *, such as, for
example, Mimics ° 3D Doctor '° which at the same time
enable the conversion between various formats of geo-
metrical models.

The second method for creating a geometric model of
the bone is based on the bone shape prediction. Predictive
models are models whose geometry and topology can be
adjusted to a specific patient, based on specific parameters °.
Morphometric parameters are measurable dimensions, and
can be obtained based on 2D images (X-ray) or volumetric
models obtained by a volumetric scanning method (CT,
MRI). Models obtained by this method are very accurate if
the number of parameters are adequate and model structure
itself is well-chosen. Benazzi et al. '' and Higgins et al.
propose the mathematical-statistical GMM to create
predictive (statistical) model.

The mandible, because of its characteristic shape,
structure and geometry represents a real challenge for
geometric modeling. The accuracy of the model geometry
plays a crucial role in a variety of research and analysis.
Stavness et al. * developed a biomechanical model of the
human jaw and laryngeal structures. The process of creating
the model geometry is realized on high resolution CT scans.
Software application Rhino '* is used to fit nurbs surfaces to
the segmented data. Biomechanical models provide
information on the model geometry and provide an important
platform during the appliance and efficiency of the
simulation of the human system. Therefore, correct and
precise geometry of a model is necessary. Model of the

Miti¢ ], et al. Vojnosanit Pregl 2020; 77(3): 262-270.

human masticatory system which can be used to simulate the
action of simple bites, is presented by Essen et al. . The
geometry of the skull and jaw model was created using high
order cubic Hermite elements. The authors have chosen these
items because such model: preserves continuity between the
derivative element boundaries allowing for a mesh that
accurately represents the geometry using a far smaller number of
elements. The accuracy of the model geometry plays a crucial
role, because of analyzes carried out on the model.

Mandible shape modeling using the second
eigenfunction of the Laplace-Beltrami operator is presented
by Seo et al. '°. The method described in the previously men-
tioned paper is based on the centreline, anatomical land-
marks to quantify mandibular shape. The centreline (passing
through the middle of mandible), provides a framework for
modeling and assessment of the development of the man-
dible jaw between the ages from birth to 20 years. This
approach provides additional information about the ana-
tomical marks and morphometric measurements, model or
poor geometric accuracy.

Application of method of anatomical features (MAF) is
initially used for the creation of geometrical models of the
human long bones (polygonal, surface and solid) °. The main
challenge for the author of this study was to change the MAF
for creating geometric models and other types of bones.

MAF is based on referential geometrical entities
(RGEs). RGEs (lines, planes, curves, points, axes) are
defined on polygonal model. The process of creating RGEs
for the creation of an appropriate geometric model of the
bone is based on the anatomical and morphological
characteristics of the bone. In this way, the estimated models
maximally suits the real bone of the patient. A quality of the
created geometric model allows to an easier and more precise
preoperative preparation in the surgery, implementation of the
implants, placement of the fixators etc.

The main aim of MAF application is to generate the 3D
geometrical models of the bones (polygonal, surface and
solid) and parametric models '’ (predictive bone models),
with high geometrical accuracy and anatomical precision.
Geometrically accurate and anatomically correct 3D model
of the bones, created by using application of MAF, also
allows the creation of the patient-adapted (personalized)
bone fixators '* and implants .

In this paper application of MAF for the creation of 3D
surface model of human mandible is presented. The accuracy
of obtained 3D surface was tested by two analysis: one for
the surface deviations and the second one for the analysis of
morphometric parameters. The results of analyses were
satisfactory.

Methods

In this research, geometrical analysis of the human
mandible was based on input data by using CT scans. 64-
slice — multislice CT (MSCT) scanner was used (Aquillion
64, Toshiba, Japan), and standard protocol for recording was
applied: voltage of 120 kVp, tube current of 150 mA,
rotation time of 0.5 s, and thickness of 0.5 mm. The
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mandible samples came from Serbian adults males aged from
50-70 years. The raw data, coordinates of points of scanned
tissue, were imported into the appropriate computer-aided
design (CAD) software for reverse modeling. Reverse
modeling of the human bone's geometry using CAD software
to create 3D digital model of human bones was primarily
based on radiological images (X-ray, CT, MRI). In this
research, CATIA V5 R21 *°, CAD software were used.

The steps that used to create surface model of the mandible
were described by Vitkovié et al. 7 and they were: creation of the
anatomical model; preparatory processes (importing and sorting
out the cloud of points, creating a polygonal model); definition
of the RGE of the human mandible; definition of the anatomical
points and creation of the spline curves; creation of the surface
model of human mandible.

Creation of the anatomical model

The anatomical model was based on anatomical land-
marks of the certain human bones. Anatomical landmarks
were presented on anatomical pictures in anatomical atlases,
but according to the complex morphology of the human
bones, their best definition had to do experts, anatomists or
anthropologists. Anatomical model of the bone "described"
the relations between anatomical landmarks and their
position on the polygonal model.

The mandible (lower jaw, lat. mandibula) , is the
biggest and most massive face bone of the viscerocranium,
connected with skull by temporomandibular joint. It
participates in the construction of the temporomandibular
joint by its condilar process. The temporomandibular joint is
only movable joint of the head. The main parts of the
mandible are the body and the ramus. Between these parts is
a mandibular angle.

The body of the mandible (lat. corpus mandibulae) has
a horseshoe shape and represents its horizontal part. Its upper
part called alveolar part, made inferior dental arch. The body
of the mandible has two sides (external and internal) and two
margins, the upper one which matches the dental arc (lat.
arcus alveolaris) and a lower edge or the basis of the
mandible (lat. basis mandibulae).

21-24
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The ramus of the mandible has approximately
rectangular shape. It is located upward and backward in
relation to the mandibular body forming an angle of 90°-
140°, most commonly 120°-130°. It has two sides: external
and internal, and four edges: upper, lower, anterior and
posterior. The upper edge has two processes: anterior or
coronoid (lat. processus coronoideus) and posterior or
condilar (lat. processus condylaris). The latest one is
composed of two parts: the upper one or head (lat. caput
mandible) and the lower one or neck (lat. collum mandible).
The head of the mandible is triangular in shape, flattened in
the anteroposterior direction. The neck of the mandible
represents the lower, narrow part of the condylar process.
Anatomy of human mandible is presented in Figure 1.

Preparatory processes

Preparatory processes included: importing and sorting
out the cloud of points and creating a polygonal model. After
defining the anatomical model, creation of the basic model
geometry was introduced. Preparatory processes were pre-
sented in the paper Vitkovi¢ et al. ’ and included the follo-
wing steps: CT scanning of the part human body (in this case
the human mandible), preprocessing of raw data (scans),
their transformation into STereoLithography (STL) format,
importing the scanned models in STL format into CATIA
application. At the end of the preparatory processes °, the
polygonal geometrical bone model was created.

Definition of the RGE of human mandible

The coordinate system was created on the polygonal
model. Origin of the coordinate system was defined as the
middle of the distance between the most lateral points on the
right and left condyles. The constructed planes of the object
coordinate system (OBC) of mandible were presented on
Figure 2 and they were: medio-sagittal plane (MSP), ho-
rizontal plane (HP) and coronal plane (CP). MSP was
constructed as the plane which contains the Origin of the
OBC normal to bicondylar breadth (Con-ConD).

CONDYLAR CORONOID

PROC -PROC

RAMUS OF
MANDIBLE
OBLIQUE LINE

Uhid #4_} _ .

ALVEOLAR

EMINENCES

RAMUS OF
MANDIBLE

ALVEOLAR
PART

ANGLE OF
MANDIBLE

MENTAL
FORAMEN

BASE OF MAN
BODY OF MANDIBLE

MENTAI PROTUBERANCE

MENTAL TUBERCLE

b)

Fig. 1 -The mandible: a) lateral aspect; b) anterior aspect !

1Figure 1 was taken and modified from Atlas of Human Anatomy, Head, Neck, Upper-Limb, Sobbota, 1993.
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Table 1

Anatomical landmarks (points)

Anatomical landmarks Definition

Mental foramen
Gnathion

Gonion

Condylion

Mandibular notch point

One of two foramens located on the anterior surface of the mandibular body
The most inferior midline point on the inferior margin of the mandibular body
The most inferior point on the mandibular angle (bilateral)

The most prominent point on the condylar process (bilateral)

The point in the middle part of the mandibular notchs

" MEDIO-SAGITTAL

Fig. 2 — Coordinate system defined on a human mandible
polygonal model.

MSP was a plane which separates human mandible on
two halves — left and right. MS contained the gnathion (Gn)
anatomical point (the most inferior midline point on the
inferior margin of the mandibular body). HP was the plane
normal to the MSP and it contained the gonion (the most
inferior point on the mandibular angle) anatomical point. To
be used as a plane of OBC, this plane was translated to the
origin of OBC. CP was a plane which was normal to the HP
and divided the mandible on two anatomical sections —
anterior and posterior. It was placed at the Origin of OBC. X
axis of the OBC was defined as normal to MSP. Y axis was
defined as normal to AP plane. Z axis was normal to HP.

Con

Go

Fig. 3 — Anatomical landmarks points.

Con — condylion; MN — mandibular notch point; MF — mental
foramen; Go — fonion; Gn — gnathion.

Characteristic bony landmarks on the human mandible
were defined in the previous publication *, and in this article
they are presented in Table 1 and Figure 3. Definition of the
mandibular anatomical landmarks was performed on the

Miti¢ J, et al. Vojnosanit Pregl 2020; 77(3): 262-270.

polygonal model. Points had to be defined separately for
each of the human bone in relation to its anatomical and
morphological characteristics. The mandibular notch point
(MN) was added by the authors of this research, because it
was necessary as a support point for the proper definition of
coronoid process geometry.

Definition of the anatomical points and spline curves

Definition of the geometric entities was done on the
polygonal model of the mandible. Geometrical entities, the
B-spline curves, were defined following the bone geometry
and its specific morphology, and in accordance to the
anatomical bone model of the mandible. B-spline curves
were created by the cross section of the adequate planes and
polygonal models. The set of B-splines defined over the
whole polygonal bone model has been called the skeleton
model " *. Definition of B-spline curves were performed on
the body and the ramus of mandible. B-spline curves on a
polygonal model of the mandible are shown on the Figure 4.
The anatomical points on each B-spline were defined
manually. B-spline curves were divided into several parts
(each part defines the appropriate points).

Fig. 4 — B-spline curves on a polygonal model
of the human mandible.

Definition of the surface model of human mandible

Based on the axis of rotation (Z axis) and MSP, it is
possible to define rotational planes, which are defined to
form a certain angle with the basic plane of the intersection,
passing through the axis of rotation. Based on the characte-

* Term skeleton has geometrical meaning not anatomical.
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ristical anatomical landmarks of the mandible > and MSP
(rotated to the right angle), sixteen planes were created.
Sixteen planes of intersection were defined on the elements
of the polygonal model which define some characteristic
elements of the bone surface. These planes were used to
create cross-sections. At the intersection of these planes with
polygonal model, contour curves were generated. These
curves were used to create points and spline curves (B-
spline) (Figure 5a). Spline curves were used to create surface
model of the mandibular body and the ramus (Figure 5b).

L]

POINTS
“CONTOUR CUURVES

, CONTOUR
| CURVES

A similar procedure, with fourteen planes was used to
create a 3D model of the mandibular ramus. Spline curves
follow the shape of the ramus, and in that way the morpho-
logy (form or shape) of the bone is preserved. B-spline
curves created on the ramus polygonal model are presented
on the Figure 6a and b, showing that splines follow the
external morphology of the bone.

3D surface model of human mandible was created by
merging 3D surfaces of the mandible body and ramus. The
solid model was obtained by filling the volume of the surface
model in CATIA (Figure 7).

B-5PLINE CURVES

Y

b)

| B-SPLINE
CURVES

m

b)

Fig. 6 — a) Points and contour curves on the ramus of the mandible; b) Creation of the 3D .

Fig. 7 — 3D solid model of the human mandible.

Miti¢ J, et al. Vojnosanit Pregl 2020; 77(3): 262-270.
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Results P FFED
LT g | ;

Deviation Analysis

Geometrical accuracy of the obtained surface model “5 : SINEACE I -~
was tested by the application of the deviations analysis in o ORIGINAL MANDIBLE™{ l,:mT
CATIA software. Two analysis were performed, one for the  sivgn
surface deviations and the second one for the analysis of ':'}";smm
morphometric parameters. i Pl

-2,03mm

Maximum surface deviations

Fig. 8 —- Maximum deviations of the calculated surface
Maximum surface deviations of the surface model of model of the human mandible from the input human
human mandible created from the input surface models of mandible models.

the original mandible specimens are presented in Figure 8.
The surface models were created by using Quick Surface
Reconstruction module (QSR) — automatic surface feature in
CATIA software.

Deviation values are displayed in different colors. It can Data from the literature > (Figures 9—11), indicates that
be noticed that deviation value was also below the recom-  the configuration of the mandible can be accurately perce-
mended limit. Maximal deviation was 1.66 mm displaying ived by means of ten (10) basic central and bilateral morp-
the deviation of common region between two surfaces. hometric parameters presented in Table 2 and Figure 12.

Analysis of morphometric parameters of the human
mandible

110—| 1%
- : T _/
90 LA 77 -
_ o e
70 ' ' e
: i ; e Indirect measurement (A)
) iy
50+ / . I”] Direct measurement (B)
30 / o H:D] Measurements in our study
_ 7 Z (©)
10 % - ¢ :

GnldD  Go-GoD Con-ConD

Fig. 9 — Comparison of our results (C) with those from the study of Arsi¢ et al. s (A, B).
For abbreviations see in Table 2.

J ez
90 /

;rg_- ] L i,

B 7 ' Indirect measurement (A)
50+ g / [7] Direct measurement (B)
30__ g / HIU Measurements in our study

7 o ‘
1 20| zam Al 2P 27 77

HMB BMB LMB Min RB Max' RH HCon Gn-ConD

Fig. 10 — Bilateral morphometric parameters measured on the right half of the mandible:
comparison of our results (C) with those from the study of Arsi¢ et al. ** (A, B)
For abbreviations see in Table 2.
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110

Indirect measurement (A)
I Direct measurement (B)

[l Measurements in our study
(C)

o] %W AP

HMB BMB LMB Min RB Max RH HCon Gn-ConD

Fig. 11 — Bilateral morphometric parameters measured on left half of the mandible:
comparison of our results (C) with those from the study of Arsi¢ et al. % (A, B)
For abbreviations see in Table 2.

Table 2
Central/midline morphometric parameters (MP)
MP Definition
Gnathion-interdental distance (Gn-IdD) Distance from the gnathion (Gn) to the alveolar septum between two incisors
Bigonial width (Go-GoD) Direct distance between right and left gonion (Go)
Bicondylar distance (Con-ConD) Direct distance between the most lateral points on the right and left condyles
Height of the mandibular body (HMB) Distance from the alveolar border to the mandibular base at the level of the mental
foramen (MF)

Breadth of the mandibular body (BMB) Max1m1}m breadth mc?asured at the level of the mental foramen perpendiculary to the
long axis of the mandible

Length of the mandibular body (LMB) Distance between Go to Gn

Minimum ramus breadth (Min RB) Mlmmum breadth of the mandibular ramus measured perpendiculary to the plane of
the maximal height of the ramus

Distance between the highest point on the mandibular condyle (condylion) (Con) to

Go

Distance between the Condylion (Con) and axis of the most inferior point of

mandibular notch perpendiculary to Max RH

Gnathion-condylar distance (Gn-ConD) Distance between Gnation (Gn) and Condylion (Con)

Maximum ramus height (Max RH)

Height of the condyle (HCon)

Con-ConD

b) Go
Fig. 12 — Morfometric parameters and anatomical points presented on polygonal model of the human mandible:
a) anterior view; b) lateral view.
For abbreviations see in Table 2.

Position of anatomical point directly affects on values  between the analyzed measurement values on the left and
of morphometric parameters. Results of analysis for morpho-  right sides.
metric parameters are presented for ten (10) surface models

created by MAF. Table 3
Table 3 shows the mean values of the central/middline Central/midline morphometric parameters (MP)
morphometric parameters obtained through indirect measured MP Mean (mm) SD (mm)
and standard deviation. Gn-1dD 30.462 0.48
Tables 4 show the average values and standard devi- Go-GoD 103.73 0.50
Con-ConD 126.509 0.54

ations of bilateral morphometric parameters measured on

both sides. There was no statistically significant difference =~ Note: MP are defined in Table 2.
SD-standard deviation.

Miti¢ J, et al. Vojnosanit Pregl 2020; 77(3): 262-270.
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Table 4
Values of the bilateral morphometric parameters (MP) measured on the left and right half of the mandible
MP Left Right
mean + SD (mm) mean + SD (mm)

HMB 30.579 £ 0.45 30.648 £ 0.52

BMB 11.9+£0.17 12.0£0.16

LMB 76.957 £0.75 77.028 £0.72

Min RB 30.937+£0.27 30.478 £0.26

MaxRH 66.524 +£0.78 65.586 £0.59

HCon 20.974 £ 0.39 21.65+0.40

Gn-ConD 125.653 £ 0.99 124.936 +1.21

Note: MP are defined in Table 2.
SD - standard deviation.

Discussion

In the previous published paper ** two approaches to
obtain 3D geometric surface model of the human mandible
were presented. The first one was the classical techniques of
reverse engineering and the second one was based on the
MAF. Maximal deviation value of the surface model created
by MAF is 1.66 mm, 22.3% better than on the surface
models created by classical techniques of reverse engineer-
ing (2.03 mm). This means that the quality of the resulting
geometrical model of the mandible has a direct relationship
to the precise identification of RGEs. Definition of RGE of
the human mandible allows of the significant progress in
reverse modeling and defining the precise geometry of the
mandible.

The data from the litrerature ** show that the configu-
ration of the mandible can be accurately defined by means of
the ten (10) basic central and bilateral mandibular parameters
(Figure 9). Central and bilateral morphometric parameters
were obtained by indirect measurement in this research.

In the previous study of Arsi¢ et al. », the morpho-
metric parameters were measured directly (using the cal-
lipers with precision of 0.05 mm) and indirectly (2D
reconstructions of MSCT recording). Our research clearly
shows that the indirect measurement of morphometric
parameters on 10 mandible surface model, obtained on the
basis of CT scan, gives valid results compared to the cor-
respondent values obtained in the mentioned study. Compa-
rison of the measurement results in our study with those in
the study of Arsi¢ et al. *° is shown in Figures 1-3.

In the study of Cutovi¢ et al. *’, a radiographic
cephalometry analysis of dimensions of condylar processus
in persons with mandibular prognathism was done. Compa-
ring the dimensions of condylar instalment in eugnathic
people (people who, according to orthodontic current
criteria, have a harmonious appearance of the face), has
shown that there is a nonexistent statistical significant
difference compared to our mean values for HCon (> 2.2
mm) and Max RH (> 1.574 mm). Three-dimensional analysis
of the parameters is essential for: creating a statistical model
of the mandible ** and the analysis of craniofacial morpho-
logy . Analyzing mean values of parameters Max RH, Gn-
ConD and HCon from the above mentioned study *, it was
shown that they are larger (> 5 mm) than our correspondent
mean values. Imprecision in the determination of the chara-

5
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cteristic anatomical points, directly affects the values of
morphometric parameters. For this reason, errors in the
definition of the bone geometry, or measurement errors of
the morphometric parameters should be kept to a minimum.
Numerous morphometric studies were performed on
human mandible suggest their significant variability in
relation to gender and ethnic affiliation of population **>*.
Population shows many differences in the various details of
the facial bone morphology *. These differences are easily
noticeable when comparing individuals of different ethnic
backgrounds. Chinese people have more dental protrusion,
shorter midfacial length and steeper mandibular plane,
compared to British Caucasian counterparts °'. Huang et
al.*> compared Americans from Africa and Europe, a
descent living in Birmingham, and demonstrated greater
bidentoalveolar protrusion in the African American sample.
Some studies show that differences also exist among

33, 34 .
. In the feature inve-

populations of the white race
stigation we can precisely define morphometric parameters
according to the anatomical variations, gender, age, ethnic
origin and state of dentition, on the 3D model of the human

mandible.

Conclusion

MAF was initially applied for the development of the
polygonal, surface and solid model of the human long bones.
We presented that it is possible to apply the mention method
for creating geometric models and other types of bones (in
this case the human mandible). The accuracy of the obtained
surface models was tested through the comparison with the
original polygonal model geometry, obtained of the CT
scans. Two analysis were performed, one for surface
deviations and second for the analysis of the morphometric
parameters. The created 3D geometrical model of the human
mandible obtained by MAF has high geometrical accuracy
and anatomical precision.
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A profile of dementia patients in a Serbian sample — experience from
the center for dementia and memory disorders

Profil bolesnika sa demencijom na uzorku stanovnistva Srbije — iskustvo Centra

za demenciju 1 poremecaje pamcenja
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Abstract

Background/Aim. In accordance with modetn trends of
organizing specialized service dealing with dementia, the
first memory clinic in Serbia — Center for memory disorders
and dementia was established in 2008 in Belgrade at
Neurology Clinic — Clinical Center of Serbia (CCS) as a
university-affiliated outpatient clinic for subjects with
cognitive impairment and dementia. The aim of this report
was to outline the frequency of diagnosis, sociodemo-
graphic and medical characteristics of patients referring to
the Center for memory disorders and dementia. Methods.
The sample consisted of patients registered between 2008
and 2016 who underwent comprehensive and specialized
diagnostic procedures in the Center. Results. A total of
3,873 visits were made for 2,198 patients, 39.6% of which
proceed to annually follow-up visits. The majority of the
sample (65.3%) was women. The mean age was 69.8 £ 12.1
years (range 29-89 years) and the average education level

Apstrakt

Uvod/Cilj. U skladu sa modernim tendencijama u orga-
nizaciji sluzbi specijalizovanih za tretman demencija, 2008.
godine u Beogradu, na Klinici za neurologiju Klinickog
centra Srbije (KCS), osnovan je Centar za poremecaje
pamcenja i demencije, prvi takve vrste u Srbiji, kao deo
zdravstvenog sistema i sistema ustanova Univerziteta, speci-
jalizovan za rad sa ambulantnim bolesnicima sa kognitivnim
smetnjama i demencijom. Cilj ovog rada bio je prikaz
ucestalosti pojedinih dijagnostickih kategorija, sociodemo-
grafskih i medicinskih karakteristika bolesnika upucenih u
Centar za poremecaje pamcenja i demencije. Metode.
Uzorak je ukljucio registrovane bolesnike na kojima je pri-
menjena obuhvatna i specijalizovana medicinska dijagnosti-
ka u Centru, u periodu od 2008. do 2016. godine. Rezultati.
Ukupno je ostvareno 3 873 poseta koje su obuhvatile 2 198

was 12.1 £ 3.3 years. Of this total number, at the moment
of the first visit, 44.4% of the patients were fulfill criteria for
Mild cognitive impairment (MCI), 28.2% had dementia due to
Alzheimer’s disease (AD), 7.8% had dementia secondaty to a
vascular pathology (VaD), 7.3% had frontotemporal dementia
(FID), 0.6% had dementia with Lewy bodies (DLB), and 1.7%
had dementia due to Parkinson's disease (PDD). The mean
Mini Mental test score in the whole sample was 22.6 £ 6.8
points. Conclusion. The data collected through the activity of
the Center enabled an insight into the demographic and
medical characteristics of patients, as well as planning further
activities in the health care system. The systemic introduction
of more standardized diagnostic practices, establishing and
networking of similar centers will improve the accuracy and
rate of dementia diagnosis in the Serbian population.

Key words:
dementia; memory disorders; serbia; demographys;
neuropsychological tests; sensitivity and specificity.

bolesnika, od kojih je 39,6% nastavilo godisnje pracenje u
Centru. Vedinu uzorka (65,3%) cinile su zene. Prosecna
starost ispitanika bila je 69,8 £ 12,1 godinu (29-89 godina),
a prosek godina obrazovanja iznosio je 12,1 * 3,3. Od
ukupnog broja bolesnika, u trenutku prve posete Centru,
44,4% ispunjavalo je kriterijume za postavljenje dijagnoze —
Blagi kognitivni poremeéaj (BKO), 28,2% za dijagnozu
demencije u sklopu Alchajmerove bolesti (AB), 7,8% za
demenciju u sklopu vaskularne patologije mozga (VaD),
7,3% za frontotemporalnu demenciju (FID), 0,6% za
demenciju sa Levijevim telima (DLT), dok su 1,7% bili
bolesnici sa dijagnozom demencije u Parkinsonovoj bolesti
(PBD). Prosecan skor na Mini Mental testu, na nivou
celokupnog uzorka, iznosio je 22,6 * 6,8. Zakljucak.
Podaci prikupljeni tokom aktivnosti Centra omoguéili su
uvid u demografske i medicinske karakteristike bolesnika,
kao i planiranje aktivnosti zdravstvenog sistema. Sistema-
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ticno uvodenje standardizovanih djagnostickih procedura,
uspostavljanje i umrezavanje slicnih centara ¢e unaprediti
tacnost, ali i broj postavljenih dijagnoza u srpskoj populaciji.

Kljucne reci:
demencija; pamc¢enje, poremecaji; srbija; demografija;
testovi, neuropsiholoski; osetljivost i specifi¢nost.

Introduction

With the aging of the population, dementia is becoming
a growing health problem. Inspired by philosophy and
practice of the psychogeriatric movement which transformed
mental health services for older people in the UK from the
late 1960s " the first memory clinics were described in the
1980s Recognizing the need for a multidisciplinary
approach to a patient with cognitive impairments, in order to
provide adequate care and reduce suffering in both patients
and caregivers with minimal recourse to mental hospital
care, in recent decades there has been a significant increase
in the number of memory clinics all over the world ***. They
provide early diagnostic assessment, treatment, and follow
up of patients with cognitive symptoms and possible
dementia in an outpatient setting. But, not all complaints
about memory are caused by dementia . Some of them
present mild cognitive impairment and/or other symptoms
not specific for Alzheimer’s disease (AD), and may occur in
many other conditions, including potentially reversible
conditions. Therefore, and also because of an increasing
number of patients, there is a need to create a register of
patients covered by the work of the memory clinics.

Accessible, reliable, recent and relevant data are necessary
to facilitate prevention, early detection, diagnosis and treatment
of dementia. The dementia registries are developing in order to
improve the quality of diagnostic work-up, treatment and care of
patients with dementia disorders. Data obtained in some
countries cannot easily be generalized to other countries.
Because local environmental conditions and genetic make-up
may be different, prevalence and/or incidence rates reported
from the most famous studies in the United Kingdom *,
Sweden *°, Denmark > and Spain >’ cannot be extrapolated to
other countries even in the same region *’.

In accordance with modern trends of organizing
specialized services dealing with this complex issue, the first
memory clinic in Serbia — Center for memory disorders and
dementia was established in 2008 in Belgrade at the Neu-
rology Clinic, Clinical Center of Serbia (CCS) as a uni-
versity-affiliated outpatient clinic for subjects with cognitive
impairment, aimed to improve practice in the identification,
investigation, and treatment of memory and other cognitive
disorders, including dementia in Serbian patients.

Regarding that the Center covers the majority of Ser-
bian patients, its activities also include, working on con-
stitution of the Serbian Dementia Registry — a population-
based epidemiological study that registers all cases of
dementia in the Serbian population.

The aim of this study was to report on the frequency of
diagnosis, sociodemographic and medical characteristics of
the patients referred to the Serbian Center for memory
disorders and dementia.

Methods

The survey was conducted at the Center for dementia
and memory disorders at the Neurology Clinic — CCS and
included all consecutive patients between March 2008 and
December 2016. The local Ethics Committee approved this
study. Patients and their relatives were informed of the entry
into the Center and had a possibility to decline participation
and to have their data removed at any time. Data were de-
identified before analysis. Medical and administrative data of
outpatients and day clinic patients visiting the Center are
routinely recorded by the Center's staff.

The Center contains information on patient demograp-
hics, principle and secondary diagnoses, and other admission
and discharge data. The principle and secondary diagnoses
are determined and coded using the ninth revision of the
International Classification of Diseases — Clinical Mo-
dification (ICD-9-CM) *.

Subjects and procedures

Diagnosis of dementia, and its subtypes, was made at a
multidisciplinary consensus meeting based on internationally
accepted criteria **?%. All patients were registered by a
neurologist with one of 8 diagnostic category: dementia
caused by AD, mixed dementia with AD-vascular dementia
— it will be further referred to as Mixed dementia (MD),
vascular dementia (VaD), dementia with Lewy bodies
(DLB), frontotemporal dementia (FTD), Parkinson’s disease
with dementia (PDD), unspecified dementia (UD), and other
diagnoses (Other). At the first visit, information about their
age, gender, education, living condition and quality of self-
care and activity of daily living was registered. Global
cognitive status was assessed by the Mini-Mental State
Examination (MMSE) *® and its score was recorded. Medical
history was obtained via self-report and/or family member-
report (substantiated through medical records). The presence
of risk behavior such as smoking, alcohol abuse, and
vascular risk factors such as arterial hypertension (HTN),
diabetes mellitus (DM), dyslipidemia and thyroid gland
dysfunction was also noted. Head injury with loss of
consciousness and, eventually, depression or psychoses
symptoms were registered.

All patients received a comprehensive assessment
comprised of a standardized diagnostic work-up including
neurological examination and several blood tests: complete
blood count (CBC), comprehensive metabolic panel (CMP),
lipid panel (LP), thyroid gland function tests, vitamin B12
level and a venereal disease reserved laboratory (VDRL)
test. All subjects underwent an extensive assessment of
cognitive functions which results were presented in the paper
and in electronic form. In the Center’s clinical practice
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neuropsychological evaluation lasts around 1.5 to 2 hours
and entails the application of tests which can roughly be
divided into two groups — tests intended for general
examination of cognition and tests created for assessment
individual domains of cognitive functions such as: attention,
memory, fluency/executive functions, language, visual and
spatial abilities, also known as domain oriented tests. In the
first group are: Mini-Mental Status Exam (MMSE),
Addenbrooke's Cognitive Examination — Revised (ACE-
R) ¥, Matiss — Dementia Rating Scale (DRS) ¥ and Clock
Drawing Test (CDT) *. The second group includes the
following tests: Rey Auditory Verbal Learning Test
(RAVLT) *, Free and Cued Selective Reminding Test
(FCSRT) *" *# Verbal Fluency — Semantic and Phonemic
fluency (SF and FF) *', Boston Naming Test (BNT) *'*. All
tests were conducted by a qualified neuropsychologist in a
standardized manner consistent across subjects. Applying of
the test was adjusted to the overall cognitive ability (MMSE
higher than 15), physical ability (lack of visual and/or
hearing disability, paresis and/or behavioral difficulties). For
the assessment of functional impairment in activities of daily
living, we used the Activity of daily living - International
Scale (ADL-IS) applied by the Centers' nurse . Patients
with young onset dementia (YOD), MCI and dementia
diagnosis that were able to undergo neuropsychological
assessment were included in an annual follow-up.

Further, patients received additional diagnostic proce-
dures such as ultrasonographic examination of the carotid
arteries and computed tomography (CT). Depending on the
indication (YOD, differential-diagnosis) approximately 66%
of patients underwent a magnetic resonance imaging (MRI)
scan, and 38% positron emission tomography (PET) scan,
biomarkers and specialized laboratory and genetic analyses.
The data on follow-up visits were registered as well.

Statistics

Data are expressed as means (M) = standard deviation
(SD) for the continuous variables, and as percentage for the
categorical variables. Analysis of variance and #-test were
utilized to examine group differences in demographic,
clinical, and neuropsychological characteristics, and y’ test

was applied to sets of categorical data. A two-sided p value <
0.05 was considered statistically significant. Data were
analyzed using the SPSS 20.0 statistical package (SPSS Inc,
Chicago, Illinois, USA).

Results

Patients characteristics

A total of 2,198 patients carried out 3,873 visits
between 2008 and 2016 during annual visits which ranged
between one to seven visits (Table 1).

The largest number of visits was made by the patients
with a diagnosis of MCI (44.9%) and AD (30.8%), while the
least common were patients with diagnosis DLB (0.6%)
(Table 1 and Figure 1)

Total visits %

mAD
= MCI
mVaD
mFTD
mDLB
= PDD
Dementia unspecif.

Dementia Mix

Depres & Anx. dis.
Other

Fig. 1 — Number of visits according to diagnosis.
AD - Alzheimer's dementia; MCI — Mild cognitive impairment;
VaD - Vascular dementia; FTD — Frontotemporal dementia;
DLB - Dementia with Lewy bodies; PDD — Dementia in
Parkinson's disease; Dementia unspecif. — Dementia
unspecified; Dementia Mix. — Dementia mixed, Depres &
Anx.dis. — Depressive and anxiety disorders.

At the first visit the majority of participants were
female (65.3%) (Figure 2), the average age of the sample
was 69.8 + 12.1 years, male patients were significantly older
(70.9 £+ 9.4 years) (¢ = 3.091, p = 0.002), and the average
educational level was 12.1 + 3.3 years.

100

80

60

40

20

o Male

Female

Fig. 2 — Gender distributions according to diagnosis
For abbreviations see under Figure 1.
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Average MMSE score was 22.6 + 6.8, and average
duration of disease was 2.7 + 2.3 years. Around 73.9% of the
patients lived in their own home and 59.3% were inde-
pendent in activity of daily living. The details of the sample
at the baseline visit are shown in Tables 2 and 3.

Analysis of variance (ANOVA) was utilized to examine
for group differences between different diagnostic groups of
age, educational level, MMSE score, duration of disease and
duration of HTN; a #-test was used to examine for group
differences in ages between male and female; a y” test was
utilized to examine for group differences in gender and
others characteristic (demographic, vascular risk factors and,
results of blood tests, performed diagnostic procedures and
type of therapy), Tables 3 and 4. Group differences were
observed for ages [F (9, 2188) = 12.496; p = 0.000], with
participants with DLB being the oldest and those who had
affective disorder diagnosis (Anxiety & Depression disorder
group) being the youngest. Group differences were observed
for gender [x* (9) = 26.643; p = 0.002]. Namely, in all groups
female were more frequent, except in the DLB and the FTD
groups. Significant, multiple differences emerged, also in
education [F (9, 2188) = 7.983; p = 0.000], with the VaD
patients being the lowest educated and the MCI ones the
highest educated. Multiple group difference was emerged for
the MMSE group score [F (9, 2188) = 191.223; p = 0.000]
with the lowest scores in the group Dementia Unspecified,
and the highest in the MCI group. Group differences were
observed in the duration of disease [F (9,2188) = 2.184; p =
0.022], with patients in the category Other having a diagno-
sis for the longest period of time, and the DLB the shortest.

Group differences were observed also in: living in their
own home [x2(9) =9.976; p = 0.004] with difference between
the MCI group in comparison to all other subgroups;
independence in ADL [¢*(9) = 38.236; p = 0.004] with a
difference between patients in the group MCI, the Anxiety &
Depression disorders group and the group Other on the one
side and other subgroups on the other side; existence of HTN
[X2(9) = 27.438; p = 0.037], with the largest number of the
patients with HTN among the VaD and the Mixed Dementia
groups compared to other groups; duration of HTN [F (9,
2188) = 2.224; p = 0.018] which was the longest in patients
with DLB compared to all other subgroups; confirmed CVI
[%’(9) = 84.536; p = 0.000] — the majority was in the
subgroup VaD and the Mixed Dementia; CT confirmed
vascular lesions [x(9) = 38.255; p = 0.000] — the majority
was in the subgroup VaD and the Mixed Dementia; brain
atrophy [ ¢*(9) = 25.997; p = 0.002] with the lowest number
in the subgroup Other comparing to the others subgroups;
vitamin B12 deficit [X2(9) = 22.125; p = 0.004] which was
significantly the most frequent in the AD patients, FTD and
VaD compared to all the other; carotid stenosis on the right
[%’(9) = 31.061; p = 0.000] and on the left [x*(9) = 43.984; p
=.000] which was more often in patients in the VaD, mixed
dementia, PDD and AD subgroups compared to other
subgroups; LP performed [5*(9) = 43.147; p = 0.000] which
was mostly performed in patients with diagnosis FTD, AD
and Unspecified Dementia contrary to the patients with
Mixed Dementia, MCI and Other. Finally, group differences

were emerged in dementia medication [}*(9) = 72.975; p =
0.000] with main difference between the FTD, Dementia
Unspecified, and AD subgroups contrary to the other sub-
groups where patients usually did not take drugs for
dementia; at the end, group differences were also observed in
neuroleptic medication [x2(9) = 54.111; p = 0.000] — this
kind of medication was more often taken by patients with
FTD diagnosis in comparison to all the other.

No significant difference emerged in positive hereditary
[’(18) = 24.69; p = 0.134], head injury [x*(18) = 17.01; p =
0.522], diabetes mellitus [XZ(IS) = 26.05; p = 0.099];
smoking [x*(18) = 17.01; p = 0.522], slcohol abuse [1*(9) =
50.51; p = 0.757]; presence of thyroidal disorders [x*(18) =
17.57; p = 0.484], and VDRL positive blood test [X2(9) =
32.925; p=0.438].

The details on the number of performed neuropsycho-
logical tests in the baseline across different diagnosis are
shown in Table 3.

Discussion

The main objectives of the Center's practice are to make
early diagnosis and treatment; to identify and treat disorders
other then dementia that might contribute to patients’ prob-
lems; to evaluate new therapeutic agents in the treatment of
dementia; to reassure people who are worried that they might
be losing their memory, when no real deficit is found *.

Following these principles in every day work during an
8 year period, approximately 4,000 examinations have been
conducted on over 2,000 subjects, all being backed up by the
most modern diagnostic procedures that are recommended
by expert groups, national and international professional
associations. Even though primarily profiled for the diagno-
sis and treatment of dementia, among the professional and
general public, the Center is also recognized as a reference
institution for the creation of standards and normative criteria
on a national but also regional level. In that sense, an im-
portant aspect of the Center’s activities is the work involving
the formation of normative values for neuropsychological
tests that are obtained from the results of healthy subjects,
and considering the fact that a national dementia registry is
not available in Serbia, as well as evidence on morbidity and
mortality risks related to dementia in the Serbian population,
work on forming its constitution is of utter importance.

Taking into consideration the specificity of an illness
such as dementia, the activity of the Center involves the
support and advice of caregivers and patients, as well as the
expert education provided by professionals that are hired to
work with this patient population. Realizing these aims by
obeying the principles of good clinical practice, we believe
that the Center has given meaning to the reasons for its
existance.

All patients complained about memory dysfunction
and/or behavioral disturbances and were referred by a
general practitioner (51.0%), a neurologist/neuropsychiatrist
(30.5%), or a psychiatrist (18.5%) from primary, secondary
or tertiary health care. The largest number of patients,
(approximately 60%), after performed indicated diagnostic
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procedures in the first visit were returned to the doctor or
specialist who initially sent them to the Center. Therefore,
the majority of the patients that were sent to the Center,
already after their first visit, received an adequate answer
regarding the problems because of which they were sent to
the Center, and thus considering this aspect, the Center
justifies the criteria of the tertiary level of healthcare within
the scope of the health care system of the Republic of Serbia.

After the baseline assessments almost 40.0% of all
patients proceed to annually follow-up visits when all indi-
cative medical procedures are repeated (i.e. a neurological
examination, general questionnaire, comprehensive neuro-
psychological battery with MMSE, blood tests). Significant
majority of those patients were patients with diagnosis MCI
(40.4%) and AD (47.8%), which is a trend continuing
through all annual visits, meaning that these patients were
most commonly seen in the Center. Comparing these two
subgroups it is notable that the frequency of patients with
AD was growing while MCI was decreasing, during the
follow-up period, which is expected regarding the pro-
gression of the disease, mortality and comorbidity.

Due to cognitive problems, a significant majority of
patients that seek help were women (almost 2/3 of the entire
sample), in their late seventies when their difficulties were
also objectively verified (MMSE = 22.6). Besides, the
greater majority of patients in the group that suffer from AD
were women, but there were less women patients that suffer
from DLB and this is in accordance with the data from other
studies *>*’. However, our female patients were younger on
average than male patients, contrary to explanations that
there are more women who suffer from dementia due to a
longer life span *. Up to this day, the majority of studies on
this topic involved investigation of the risk factors for the
occurrence of dementia connected to aging. A longer life
span of women does not fully explain their greater majority
among those suffering from AD, but it does raise the total
prevalence of all types of dementia in women in the group of
the oldest subjects *’. Our sample was for in the most part
heterogeneous in terms of age, i.e. it included a relatively
wide array of ages so it would be useful to examine the
connection between dementia and gender with this sample
which is stratified by our patients’ years.

Women also made up the majority within the MCI
diagnostic category which would, when taking this stage into
consideration, explain the assumption of the greater
sensitivity of this population category on cognitive changes
and their readiness to seek help earlier, but also it would
explain the traditionally greater pressure of different roles
which continues even after women go into their retirement
years in Serbia. Also, the greater eagerness to seek help in
the MCI group could be explained by the patients’ younger
ages and their greater educational level as well, i.e. the
patients were generally better informed and this difference
was determined among the patients of this group in
comparison to those in the other groups. During first contact,
the subjects with the MCI diagnosis, on the cognitive
screening level, showed average results which were within
physiological limits (MMSE: 26.8 + 3.2 and TCS: 4.1 + 1.3).

Salak-Djoki¢ B, et al. Vojnosanit Pregl 2020; 77(3): 271-281.

These were individuals who most often did not gravitate
towards risk behavior (smoking, alcohol), and the majority of
patients’ reasons for coming to the Center very rarely had
anything to do with them being related to individuals
suffering from dementia. On the other hand, a great number
of patients from the MCI group had verified reductive
changes on the brain which was seen through their CT scan.
More than half of the subjects had registered HTN and also a
similar percentage of patients had bilateral carotid stenosis
which was registered through an ultrasound, and there was a
smaller number of patients that suffer from vascular lesions
and CVI. Our data are in accordance with the results by
Camarda et al. ** which confirmed the presence of atrophic
and vascular changes on the brain in patients with MCI and
thus this gives great importance to conducting check-ups for
cardiovascular risk factors in the prevention of dementia,
which the Center also greatly insists on. Before coming to
the Center the subjects from this group had very rarely
undergone medicament therapy, and if they had, they had
mainly taken antidepressants. This is in accordance with the
information from the literature stating that depression is 2.6
times more present in individuals with MCI in comparison to
the healthy population ***.

The group of patients with AD diagnosis was the next
group in line in terms of occurrence in the Center (28.2%).
This category contained up to 211 (22.6%) patients with the
onset of the illness before the age of 65 — YOD, but in spite
of this the patients were on average older than the MCI
subjects, the subject from the group with the affective
disorder diagnosis and the Other heterogeneous group, as
well as the FTD group °"**. On the other hand, the patients
suffering from AD were significantly better educated than
the subjects with VaD (within the scope of three year high
school education) but also had the widest array in terms of
educational range — from practically illiterate subjects to
members from institutions of academic education. Although,
according to the opinions of caregivers who often accom-
panied patients before their arrival to the Center, their illness
lasted for a relatively short time (three years on average), the
result from the screening test in the initial visit showed very
extreme cognitive deterioration (MMSE =16.2). This data
suggests that, unfortunately, there is a high level of unknow-
ingness and prejudices connected to what is conventionally
considered normal aging.

Different European health care systems have different
structures and referral pathways but all seem problematic for
dementia care . According to the recently published data,
there is a robust perception that AD is underdiagnosed and
undertreated throughout Europe due to mistaken, absent and
delayed diagnosis **. This is in line with data from primary
care setting and population based epidemiological studies
showing that almost one half of dementia patients remain
undiagnosed in the community *> *°. Stigma has an strong
influence on delays in recognition and diagnosis in primary
care and exists among all European countries, it is associated
with reluctance toward an early diagnosis and pessimism
about prognosis, which in turn enhances therapeutic
nihilism *.



Page 278

VOJNOSANITETSKI PREGLED

Vol. 77, No 3

There are three levels of access to mental health in
dementia care: micro-level (the person with dementia and
their family), meso-level (the professional first contacted)
and macro-level (the factors shaping the responses of
specialists and those providing ongoing care) °. At each
level there may be obstacles that will make it impossible to
maximize the available assistance to the patient. While at the
micro level the main obstacle is the lack of awareness of
patients and their families about dementia, at the median
level there is limited experience of general practitioners
(GPs) on dementia and their embarrassment about discussing
memory loss. At macro level, these are the issues of
coordination of the service within the system and the
question of taking over or transferring responsibilities within
certain elements of the system °'.

Nearly two thirds of patients with AD from our sample
lived in their own home, but only a quarter were capable of
self-care. This can primarily be explained through cultural
distinctions which insist on the family being responsible for
taking care of an ill family member on one side, but also the
poor financial support, insufficient institutional care and
insufficient aid from society for individuals suffering from
illnesses and their families, all due to which caregivers are
subject to great and long lasting pressure >°. Even for the
30% of the subjects suffering from AD, from our sample the
observers listed the presence of cognitive changes in
relatives as well. However, this hetero-anamnesis fact does
not have a high specific value considering that it is present in
a similar percentage as are the other diagnostic categories of
the patients. Namely, family members rarely had reliable
information on the illness existing among relatives which is
objectively determined. For the most part, these were merely
statements based on the opinions of the caregivers/relatives,
which, in the majority of cases, is a very heterogeneous
group of possible disorders. Subjects suffering from AD, in
our sample, more often than not, in comparison to the others,
had a deficit in vitamin B12, as well as HTN which is in
accordance with published data which confirm the presence
of vascular risk factors in this group of patients along with
the importance of conducting check-ups in order to control
them *. Despite the advanced stage of cognitive changes
heading towards dementia, only every ninth patient had an
appropriate therapy assigned prior to coming to the Center.
This worrying fact shows us that this group is not directed
towards a sufficient number of specialized services which
would over a period of time recognize the illness and treat it
in an adequate way. In the EU countries the situation is not
unified but there is a concordance between specialists and
GPs that dementia patients are undertreated (except for
specialist in Spain, 54% of whom believed patients are
adequately treated) >*. Moore and Cahill * showed that
despite the availability of highly sophisticated pre- and post-
diagnostic tools, the majority of Swedish and Irish GPs
showed therapeutic nihilism and reluctance to openly speak
to their patients about dementia ®. The reasons relate to
insufficient diagnosis or excessively delayed diagnosis, the
limited therapeutic effect, cost of the drug to the health care
system and government restrictions °' .

In comparison to all subcategories of dementia in our
sample of patients, the second place in terms of frequency
was the VaD category (7.8%), which is slightly less than
what is published in epidemiological research ° . In our
sample women made up the majority of this group, in their
early eighties, and, in comparison to the majority of the other
patients, they also had the lowest level of education. This
lower level of education is recognized as a very important
risk factor for the development of dementia, especially of the
vascular type, because it is closely connected to tendencies
of risk behavior and absence of control ° . When they
came to the Center for their first visit, cognitive changes are
already evident at the screening test level (MMSE) and they
were under the borderline score for dementia. The majority
of the patients from this group suffered with long-term HTN,
with lesions and cerebrovascular insult (CVI) which were on
CT scans along with confirmed significant hemodynamic
changes in terms of bilateral carotid stenosis. Less than one
fifth were smokers and an equal fraction consumed alcohol.
In this group, the highest number of patients had diabetes
mellitus, mainly type 2, with rarely present thyroid
dysfunction. A very small number of patients were on the
therapy before visiting the Center. The most frequent therapy
involved medicine from one of the groups for the medical
treatment of dementia, much less frequent for the treatment
of depression, which is unexpected considering that
depression often follows cerebrovascular changes ** .

Besides MCI, AD, and VaD, a particular number of
patients that were referred to the Center were those from the
group with affective disorder such as depression, anxiety
disorder and some forms of psychosis (3.8%). This group of
patients represented a differential-diagnostic challenge in
terms of the importance of differentiating treatable forms
from “real” dementia where emotional changes are the
prodromal signs of illness. In our sample, the youngest
patients belonged to this group, and on average had roughly
three years of high school education, cognitive abilities
within limits of normal values (MMSE = 259) and, in
accordance with the majority of other characteristics, were
similar to the patients from the MCI group. This shows that it
is highly likely that there is overlapping within these two
diagnostic categories due to which these patients are further
being observed in the span of one year in the Center.

Patients diagnosed with FTD, DLB, PDD and Mixed
Dementia were much less frequent in our sample, in
comparison to epidemiological data from other studies * .
The reason for this may be due to the dispersion of the
patients towards other subspecialized centers (for example
there is an FTD variant with motor neuron diseases which is
in the scope of other current epidemiological research in
Serbia or VaD or Mixed Dementia which is included in
Cerebrovascular Diseases (CVD) Clinics and other national
centers for CVD, which is why they were unavailable for our
records. The FTD group was made up of relatively younger
patients in our sample and male patients were the majority,
however, taking the heterogeneousness of this diagnostic
category into consideration which we were not analyzed, and
also the difference in distribution of the patients by the
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gender within each subcategory, this data could not be
compared with the epidemiological data from other research.
The patients from our FTD group were of a somewhat higher
educational level — on average completed four years of high
school education, but were also significantly cognitively
compromised at their first visit (MMSE 18.1 + 7.3). Also, a
very small number of subjects were independent in activities
for everyday functioning (17.4%), and slightly above
average on the level of our entire sample were the subjects
from the FTD group who in their medical history had serious
head injuries with loss of consciousness. Even though more
than half of the patients had HTN and carotid stenosis,
slightly over a third had vascular lesions confirmed via a CT
scan; however, much less frequently registered were the
cases with CVI. On the other hand, in this group of subjects,
brain atrophy was registered in over 90% of cases. In
comparison to the other patient groups, a significant number
of patients prior to coming to the Center were given therapy
for dementia as well as neuroleptic therapy.

In our sample, the DLB group contained the least
number of patients (0.6%) which significantly differs from
published data " ”'. One explanation could be found in the
clinical features because this category of patients is for the
most part referred to psychiatric establishments. The patient
profile from our sample included the oldest patients, in
which men were significantly more frequent, had a com-
pleted high school education, but had globally more
significantly deteriorated cognitions at the moment of their
first visit (MMSE 19.8 + 5.3). Accordingly, less than a third
of patients were independent in everyday life. Almost two
thirds of these subjects have had hypertension for several
years, bilateral carotid stenosis, and applied imaging
techniques showed that a third had vascular lesions, and
nearly three quarters also had brain atrophy.

In the evaluation of cognitive changes that are typical
for dementia in comparison to normal aging, neuropsycho-
logical testing nowadays prevails over all other methods .
General diagnostic or also called screening tests such as
MMSE and CDT are relatively rough tests and are isolated as
less efficient in diagnostics, however when applied together
have an overall greater efficiency "*. Accordingly, MMSE
and CDT had the greatest application among our sample —
96% and 78.2%, respectively, followed by the Adden-
brooke's cognitive examination — final revised (ACE — R)
testing which was applied on slightly less than two thirds of

the patients. The less frequent application of this test was due
to the fact that it requires greater effort regarding the
complexity of the task at hand and its duration, which in the
case of subjects that have severe cognitive deficit, becomes
impossible to carry out . From the oriented tests domain,
the most frequently applied are fluency tests due to their
simplicity in terms of application, on the one side, and the
high sensitivity in the differentiating of cognitive deficit
etiology, on the other one *'. Following this test is the verbal
declarative memory test — the Ray anditory verbal learning
test (RAVLT) (68.2%) which turned out to be more
applicable with patients who have visual or reading deficits
in comparison to other tests of verbal memory — free and
cued Selective Reminding test (FCSRT) (51.4%). Both tests
are highly sensitive and specific to distinguish MCI from AD
as well as healthy population of respondents, but exact data
on this as well as their metric characteristics in our popu-
lation are under preparation.

It is important to emphasize that the Center is con-
sidered to be on a tertiary level of health care system in
Serbia which is why its access to individual patients is
currently limited. This, in the same time, presents the main
limitation of this overview, and our results can be deemed as
preliminary.

Conclusion

According to the knowledge of researchers, this paper is
the first of its kind which aims to show the profile of patients
from a heterogeneous group of illnesses known as dementia
in the Serbian population. In that sense, we tried to give a
general overview of patients through most frequent
diagnostic categories in order to provide a framework for
planning activities of the Center but also of the health care
system in Serbia. Also, through this overview, we wanted
provide an organizational model which would inspire the
establishment and the networking of medical centers
specialized for dementia on a national level, the standardi-
zation of epidemiological criteria and the formation of a
unique registry for dementia in the Republic of Serbia. All of
these represents a prerequisite for the establishment of a
national strategy for the battle against this, obviously,
disease of the future which will spread on a greater popu-
lation level, and this paper is the first step in achieving this
goal.
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Abstract

Background/Aim. Establishing a preoperative diagnosis
of thyroid follicular tumors is difficult due to the fact that
the cell morphology of adenomas and carcinomas are simi-
lar and that capsular and vascular invasion cannot be deter-
mined by cytology. We analyzed predictive factors of fol-
licular carcinoma in order to enable a surgeon to indicate
operative treatment and to perform an adequate operation
for each patient with a follicular neoplasm. Methods. In
this retrospective study, we analyzed medical records of all
patients with follicular thyroid tumors operated at an endo-
crine surgery unit of a tertiary referral academic hospital, be-
tween 2008 and 2012. A total of 263 operated patients were
included and divided into follicular adenomas (n = 97) and
follicular carcinomas (n = 166) based on the histopathology
results. The most important demographic and clinical char-
acteristics were analyzed by univariate and multivariate lo-
gistic regression analysis. Results. In adenoma group (19
males, 78 females) age range was 19-79, mean age 50. In

Apstrakt

Uvod/Cilj. Prema raspolozivim dijagnostickim metodama
nije moguce preoperativno razlikovati benigne od malignih
folikulskih tumora Stitaste Zlezde, a najcesée ni intraopera-
tivno zbog veoma slicne Celijske morfologije folikulskih
adenoma i folikulskih karcinoma i nemoguénosti citoloskog
dokaza invazije kapsule ili krvnih sudova karakteristicne za
folikulske karcinome. U ovoj studiji, istrazivali su se moguci
prediktivni faktori maligniteta kod bolesnika s folikulskim
karcinomom stitaste zlezde koji bi omogudili ispravnu selek-
ciju bolesnika za hirursko lecenje, a potom i izvodenje ade-
kvatnog tipa operacije kod bolesnika s folikulskom tireoid-
nom neoplazmom. Metode. Ovom retrospektivnom studi-
jom su obuhvaceni svi bolesnici operisani zbog postojanja
folikulskog tumora stitaste zlezde u tercijarnoj univerzitet-

carcinoma group (35 males, 131 females) age range was 15—
78, mean age 48. Univariate analysis showed that thy-
roglobulin concentration = 500 ng/mlL, tumor diameter <
30 mm, presence of more than one thyroid nodule and an
afunctional/hypofunctional nodule wete significantly more
frequent in follicular carcinoma than in follicular adenoma.
Independent predictive factors of malignancy were: elevated
preoperative thyroglobulin concentration (= 500 ng/mlL)
and presence of more than one nodule. Based on our results
we formed a nomogram, a two-dimensional diagram de-
signed to enable estimation of preoperative probability of
malignancy. Conclusion. Elevated preoperative thyroglo-
bulin concentration, = 500 ng/ml, and the presence of
more than one nodule are independent predictors of malig-
nancy for follicular thyroid carcinomas.

Key words:
thyroid neoplasms; diagnosis; diagnosis, differential;
thyroidectomy; thyroglobulin; nomograms.

skoj zdravstvenoj ustanovi endokrine hirurgije, tokom peto-
godisnjeg perioda (2008-2012). U istrazivanje su bila uklju-
¢ena 263 operisana bolesnika. Na osnovu definitivhog hi-
stopatoloskog nalaza ispitanici su bili podeljeni u dve grupe:
folikulske adenome (n = 97) i folikulske katcinome (n =
1606). Najvaznije demografske i klinicke karakteristike operi-
sanih bolesnika analizirane su univarijantnom i multivari-
jantnom logistickom regtesionom analizom. Rezultati. U
grupi bolesnika operisanih zbog folikulskog adenoma (19
osoba muskog i 78 Zenskog pola) starosna dob je iznosila
19-79 godina s prosecnom staros¢u od 50 godina. U grupi
bolesnika operisanih zbog folikulskog karcinoma (35 mus-
kih, 131 Zenska osoba) starosna dob je bila u rasponu 15-78
godina, a prosecna starost 48 godina. Univarijantnom anali-
zom pokazano je da se koncentracija tireoglobulina = 500
ng/ml, promer tumora < 30 mm, ptisustvo vise od jednog
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tireoidnog ¢vora i nalaz afunkcijskog/hipofunkcijskog ¢vora
znacajno Cesce nalaze kod folikulskog karcinoma u odnosu
na folikulski adenom. Nezavisni prediktivni faktori maligni-
teta bili su povisena preoperativna koncentracija tireoglobu-
lina (= 500 ng/mlL) i ptisustvo vise od jednog ¢vora. Ovi
rezultati su, u cilju primene u praksi, prikazani i nomogra-
mom, dvodimenzionalnim dijagramom dizajniranim da
omogudi priblizno preoperativno graficko izracunavanje ve-

rovatnocée postojanja maligniteta. Zaklju€ak. Povisena pre-
operativna koncentracija tireoglobulina, = 500 ng/mL, i pri-
sustvo vise od jednog ¢vora su nezavisni prediktori maligni-
teta folikulskih karcinoma Stitaste zlezde.

Kljucne reci:
tireoidna Zlezda, neoplazme; dijagnoza; dijagnoza,
diferencijalna; tireoidektomija; tireoglobulin; nomogrami.

Introduction

Primary thyroid malignancies, according to their cell
origin are divided into two groups: larger, from follicular
cells (papillary, follicular, oxyphilic and anaplastic carci-
noma — more than 90%) and smaller, which originate from
C-cells (medullary carcinoma, less than 10%).

The aim of the modern medicine is to know the nature
of the tumor preoperatively or at least intraoperatively. The
best tests to predict malignancy and the need for surgery in
patients with thyroid nodules are fine-needle aspiration bi-
opsy (FNAB) and measurement of serum calcitonin for me-
dullary cancer. The reported accuracy of FNAB ranges from
70-90%. It is useful in the diagnostics of goiter, some benign
thyroid tumors (like colloid adenoma or cysts), papillary and
anaplastic carcinoma; but it is not reliable in distinguishing
benign from malignant follicular and Hurthle-cell neoplasms.

Follicular adenoma and follicular carcinoma give the
same cytological diagnosis — follicular lesion that includes
both, benign follicular tumors (adenomas) and malignant
(follicular carcinomas and follicular variant of papillary cancer).
The role of the intraoperative frozen-section examination is
controversial for those two types of thyroid tumor, too.

Consequently, it is difficult to establish a correct preop-
erative diagnosis for follicular tumors because of a very
similar benign and malignant cytological morphology and
because of the fact that capsular and vascular invasion can-
not be verified by cytological examination '. Up to 70% of
these patients with a diagnosis of follicular lesion undergo
surgery for benign disease with risk of surgical complica-
tions. The need for a thyroidectomy completion increases the
risk of complications and the costs °.

Malignant follicular neoplasms include follicular carci-
noma and the follicular variant of papillary carcinoma. Follicu-
lar carcinoma is rare, but the follicular variant of papillary can-
cer is more often present on histopathology findings thus it has a
bigger differential diagnostic and clinical importance.

In this study, we looked for possible predictive factors
of malignant follicular neoplasms in order to enable a sur-
geon to indicate operative treatment and to perform an ade-
quate operation for each patient with a follicular neoplasm.

Methods

In this retrospective study, we analyzed medical records of
all patients with follicular tumors of the thyroid operated at an
endocrine surgery unit of a tertiary referral academic hospital, in
a five-year period (2008-2012). The study was approved by the
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Ethic Committee of the tertiary referral university hospital. A to-
tal of 263 patients were included and divided, on the basis of
definite histopathology, into two groups: 1) follicular adenomas
(97 patients) and 2) follicular carcinomas and follicular variant
of papillary cancer (166 patients — 11 follicular carcinomas and
155 patients with follicular variant of papillary cancer). The
most important demographic and clinical characteristics were
analyzed (n = 34) including gender (male/female), age (< 50/>
50 years), smoking (smokers/nonsmokers), duration of disease
(> 60/< 60 months), type of operation, tumor diameter (< 30/>
30 mm), type of nodule (dominant, non-dominant/solitary), mul-
tifocality of the tumor (yes/no), microcalcifications (yes/no),
echostructure (iso-, hyper-, heteroechoic/hypoechoic), vasculari-
zation of nodule (irregular/regular), scintigraphy (afunctional
and hypofunctional/functional and hyperfunctional), thyroid
functional status (hypothyroid, euthyroid, hyperthyroid), level of
serum thyroglobulin (> 500/< 500 ng/mL), anti-thyreoglobulin
(Tg) antibodies (increased/normal), anti-thyroperoxidase (TPO)
antibodies (increased/normal), coexisting benign thyroid dis-
eases (yes/no), coexisting Hashimoto thyroiditis (yes/no), coex-
isting Graves’ disease (yes/no), coexisting multinodular goiter
(yes/no), coexisting thyroid adenoma (yes/no), coexisting ma-
lign thyroid diseases (yes/no), coexisting oxyphilic carcinoma
(yes/mo), coexisting papillary carcinoma (yes/no), coexisting
micropapillary carcinoma (yes/no), coexisting malignant tumors
of other organs (yes/no), presence of arterial hypertension
(yes/no), diabetes mellitus (yes/no), ABO, Rh, presence of be-
nign (yes/no) and malignant (yes/no) family thyroid diseases
and other malignant family diseases (yes/no). Dichotomy of
continuing variables was made on the base of data distribution
and referral literature value.

The Cox regression model was used in statistical data
processing. All the variables were tested by univariate logis-
tic regression analysis and those with p < 0.05 were included
in the multivariate logistic regression analysis to test for in-
dependence in the prediction of malignancy with a 95% con-
fidence interval (CI) for the odds ratio (OR). A p value <
0.05 was considered as statistically significant. Based on our
results we formed a nomogram, a two-dimensional diagram
designed to enable calculation of preoperative probability of
malignancy. The software package SPSS 12.0 for windows
was used for all statistical analyses.

Results

Over the study period, there were 263 patients who un-
derwent surgical treatment: 97 (36.9%) with benign histol-
ogy of follicular adenoma and 166 (63.1%) with malignant
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histology of follicular carcinoma (n = 11) or follicular vari-
ant of papillary carcinoma (n = 155). Results are presented in
Tables 1 to 3.

Table 1
Demographic and clinical characteristics of all patients
Characteristics Adenoma Carcinoma
n (%) n (%)

Gender

male 19 (19.6) 35(21.1)

female 78 (80.4) 131 (78.9)
Age (years)

<30 12 (12.4) 21(12.7)

3140 15 (15.5) 37 (22.3)

41-50 18 (18.6) 36 (21.7)

51-60 26 (26.8) 41 (24.7)

61-70 21 (21.6) 20 (12.0)

>71 5(5.2) 11 (6.6)
Smoking

smokers 24 (32.4) 45 (36.6)

former smokers 15 (20.3) 18 (14.6)

nonsmokers 35 (47.3) 60 (48.8)
Disease duration (months)

<11.9 13 (13.8) 35(22.3)

12-35.9 19 (20.2) 27 (17.2)

36-59.9 15 (16.0) 27 (17.2)

60-119.9 21(22.3) 26 (16.6)

120-239.9 16 (17.0) 28 (17.8)
Thyroid functional status

hypothyroidism 44.1) 8 (4.8)

euthyroidism 85 (87.6) 147 (89.1)

hyperthyroidism 8(8.2) 10 (6.1)
Thyroglobulin (ng/mL)

>500 354 19 (17.1)

<500 53 (94.6) 92 (82.9)
Anti-Tg antibodies

increased 8 (18.6) 22 (21.4)

normal 35(81.4) 81 (78.6)
Anti-TPO antibodies

increased 10 (24.4) 23 (26.4)

normal 31 (75.6) 64 (73.6)
Type of operation

hemithyroidectomy 44 (45.4) 46 (27.7)

lobect'omy with partial 0(0.0) 5(3.0)

resection

near-total thyroidectomy 5(5.2) 11 (6.6)

thyroidectomy with/without 48 (49.5) 104 (62.7)

dissection.

Anti-TPO antibodies — antithyroperoxidase antibodies;
Anti-Tg antibodies — anti-thyroglobulin antibodies.

In the adenoma group (19 males, 78 females) age
ranged from 19 to 79 with a mean age of 50 years. In the
carcinoma group (35 males, 131 females) age ranged from
15-78 with a mean age of 48 years. The mean tumor diame-
ter in the adenoma group was 37.5 mm (median 36, range
12-150 mm) and 33.4 mm (median 30, range 390 mm) in
the carcinoma group. The mean preoperative level of thy-
roglobulin in the adenoma group was 226.6 ng/mL, and
320.3 ng/mL in the carcinoma group.

Vol. 77, No 3
Table 2
Tumor characteristics in all patients
Characteristics Adenoma Carcinoma
n (%) n (%)

Tumor diameter (mm)

<30 43 (44.3) 98 (59.0)

>30 54 (55.7) 68 (41.0)
Type of nodule

solitary 56 (57.7) 71 (43.0)

dominant 35(36.1) 65 (39.4)

non-dominant 6(6.2) 29 (17.6)
Multifocal tumor

no (unifocal) 94 (97.9) 112 (67.9)

two tumors 0(0.0) 34 (20.6)

three tumors 2(2.1) 19 (11.5)
Microcalcifications

yes 13 (14.4) 32 (20.1)

no 77 (85.6) 127 (79.9)
Ehostructure

isoechoic 10 (14.7) 14 (12.7)

hyperechoic 7 (10.3) 6 (5.5)

hypoechoic 19 (27.9) 38 (34.5)

heteroechoic 32 (47.1) 52 (47.3)
Nodule vascularisation

regular 39 (84.8) 65 (75.6)

irregular 7 (15.2) 21 (24.4)
Scintigraphy

afunctional 29 (50.9) 56 (71.8)

hypofunctional 15 (26.3) 18 (23.1)

functional 3(5.3) 0(0.0)

hyperfunctional 10 (17.5) 4(5.1)

Patients in the carcinoma group significantly more often
had more than one nodule (p = 0.012) below 30 mm in di-
ameter (p = 0.021), afunctional on scintigraphy (p < 0.01),
serum thyroglobulin level > 500 ng/mL (p = 0.045) and co-
existing thyroid adenomas (p < 0.01).

Coexisting malignant thyroid diseases (p < 0.01), thy-
roid micropapillary (p = 0.027) and papillary carcinomas
(» < 0.01) were significantly more frequent in the group of
adenomas.

There were no significant differences between these
two groups regarding gender, age, smoking, disease duration,
consistence of nodule, microcalcifications, echostructure,
nodule vascularization, thyroid functional status, levels of
anti-Tg and anti-TPO antibodies, coexisting benign thyroid
diseases (Hashimoto thyroiditis, Graves’ disease, nodular
and multinodular goiter), coexisting oxyphilic carcinoma and
malignant tumors of other organs, arterial hypertension, dia-
betes mellitus, ABO, Rh, benign and malignant family thy-
roid diseases and other malignant diseases in family.

All variables that can be preoperatively determined
were included in the univariate regression analysis. Results
are presented in Table 4.

Univariate analysis showed that thyroglobulin concen-
tration greater or equal than 500 ng/mL, tumor diameter < 30
mm, presence of more than one thyroid nodule and an afunc-
tional/hypofunctional nodule on scintigraphy were signifi-
cantly more frequent in patients with follicular carcinoma
compared to patients with follicular adenoma.
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Table 3
Coexisting thyroid and other diseases in all patients
. . Adenoma Carcinoma
Coexisting diseases
n (%) n (%)
Benign thyroid diseases
yes 56 (57.7) 115 (69.3)
no 41 (42.3) 51 (30.7)
Hashimoto thyreoiditis
yes 16 (16.5) 18 (10.8)
no 81 (83.5) 148 (89.2)
Graves disease
yes 0(0.0) 4(2.4)
no 97 (100.0) 162 (97.6)
Nodular/multinodular goiter
yes 38(39.2) 49 (29.5)
no 59 (60.8) 117 (70.5)
Thyroid adenoma
yes 2(2.1) 44 (26.5)
no 95 (97.9) 122 (73.5)
Malign thyroid diseases
yes 25(25.8) 10 (6.0)
no 72 (74.2) 156 (94.0)
Oxyphilic carcinoma
yes 2(2.1) 1(1.6)
no 95 (97.9) 165 (99.4)
Papillary carcinoma
yes 12 (12.4) 2(1.2)
no 85 (87.6) 164 (98.8)
Micropapillary carcinoma
yes 11(11.3) 7(4.2)
no 86 (88.7) 159 (95.8)
Malignant tumors of other
organs
yes 4(4.1) 3(1.8)
no 93 (95.9) 163 (98.2)
Arterial hypertension
yes 42 (43.3) 61 (36.7)
no 55 (56.7) 105 (63.3)
Diabetes mellitus
yes 4(4.1) 14 (8.4)
no 93 (95.9) 152 (91.6)
ABO
A 26 (36.6) 59 (41.3)
B 11 (15.5) 26 (18.2)
AB 2(2.8) 8 (5.6)
0 32 (45.1) 50 (35.0)
Rh
positive 61 (87.1) 117 (81.8)
negative 9(12.9) 26 (18.2)
Benign thyroid diseases
(family)
yes 24 (25.0) 30 (18.2)
no 72 (75.0) 135 (81.8)
Malignant thyroid diseases
(family)
yes 22.1) 7(4.3)
no 92 (97.9) 157 (95.7)
Other malignant diseases
(family)
yes 9(9.6) 14 (8.6)
no 85(90.4) 148 (91.4)
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All variables with a p value < 0.05 were included in the
multivariate logistic regression model (Table 5). Independent
predictive factors were elevated preoperative thyroglobulin
concentration, > 500 ng/mL, and a presence of more than one
nodule. Scintigraphy findings were excluded from analysis
because of a small number of patients with them. The whole
model with all predictors was statistically significant
(»<0.001). There was no significant multi-collinearity
among the predictors.

According to multivariate regression analysis, statisti-
cally significant predictors for follicular thyroid cancer were:
type of nodule (dominant and non-dominant/solitary) (OR =
2.71, 95% CI 1.36-5.38), which means that patients with
more than one nodule have almost three times a bigger
chance to have follicular cancer in relation to patients with a
solitary nodule; preoperative serum thyroglobulin concentra-
tion > 500 ng/mL with OR = 4.18, 95% CI 1.14-15.33. Pa-
tients with Tg > 500 ng/mL had over four times a bigger
chance for follicular cancer.

Based on our results we formed a nomogram, a two-
dimensional diagram designed to enable calculation of pre-
operative probability of malignancy (Figure 1). It may help
to improve clinical management of patients with follicular
lesions.

Discussion

The incidence of malignancy in patients with thyroid
follicular tumors lies between 12% and 30% *”. In our study
it was 63.1%. The research of Paramo and Mesko * (71 pa-
tients with follicular neoplasm) showed that the incidence of
malignancy was 13% in men and 13% in women. In the
study of Petric et al. °, the malignancy rate was 43% in males
and 23% in female patients with follicular and Hurthle cell
neoplasms with a diameter of 2 cm or less.

The frozen section findings and FNAB are not a reliable
method for distinguishing between benign a malignant fol-
licular nodules. The discrimination between follicular ade-
noma and carcinoma can only be made postoperatively. Pos-
sible predictive factors of follicular carcinoma can help a
surgeon to indicate operative treatment and to perform an
adequate operation for each patient with a follicular thyroid
neoplasm.

Average age of our patients was similar in both groups
(adenoma group 48 years, carcinoma group 50 years). Our
findings extend previous reports that age and gender are not
predictive factors of malignancy *> 7% '" ! ‘but the findings
of Petric et al. ° were the opposite, where male patients had a
higher risk of carcinoma. Similar result regarding sex re-
ported Reparia et al. ', but they also reported that age of the
patient was not a predictor of malignancy. Unlike this, ac-
cording to the research of Paramo and Mesko ° age < 45
years was a predictive parameter of malignancy in follicular
neoplasm of the thyroid.

In the present study, univariate analysis showed that a
tumor diameter < 30 mm was significantly more frequent in
patients with follicular carcinoma.
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Table 4
Univariate regression analysis

Independent variable p OR 95% CI

Gender (male/female) 0.772 0.91 0.49 1.70
Age 0.195 0.99 0.97 1.01
Age (50 years) 0.109 0.66 0.40 1.10
Smoking (smokers/nonsmokers) 0.840 0.94 0.53 1.68
Disease duration (> 60/< 60 months) 0.399 0.80 0.48 1.34
Tumor diameter (< 30 mm/> 30 mm) 0.022 1.81 1.09 3.00
Type of nodule (dominant and non-dominant/solitary) 0.022 1.81 1.09 3.00
Microcalcifications (yes/no) 0.265 1.49 0.74 3.02
Echostructure (iso, hyper, heteroechoic/hypoechoic) 0.360 0.73 0.38 1.42
Nodule vascularization (irregular/regular) 0.222 1.80 0.70 4.62

Scintigraphy (afunctional and

hypofunctional/functional and hyperfunctional) 0.005 547 1.68 1781
Thyroid functional status 0.501 0.77 0.37 1.63
Serum Tg 0.157 1.00 1.00 1.00
Serum Tg (> 78 ng/mL/< 78 ng/mL) 0.672 1.16 0.59 2.28
Serum Tg (= 500 ng/mL/< 500 ng/mL) 0.045 3.65 1.03 12.91
Anti-TPOAD (positive/negative) 0.805 1.11 0.47 2.63
Coexisting Hashimoto thyroiditis. (yes, no) 0.190 0.62 0.30 1.27
Coexisting goiter (yes, no) 0.109 0.65 0.38 1.10
Coexisting Graves’ disease (yes, no) 0.999 - - -

Arterial hypertension (yes, no) 0.294 0.76 0.46 1.27
Diabetes mellitus (yes, no) 0.191 2.14 0.68 6.70

OR - odds ratio; CI — confidence interval; Tg — thyreoglobulin; Anti TPOADb — antithyreoperoxidase antibodies.
Note: statistically significant values are bolded.

Table 5
Multivariate regression analysis
Independent variable p OR 95% CI
Tumor diameter (< 30 mm /> 30 mm) 0.063 1.92 0.96 3.83
Type of nodule (dominant and non-dominant/solitary) 0.004 2.71 1.36 5.38
Thyroglobulin (> 500 ng/mL/< 500 ng/mL) 0.031 4.18 1.14 15.33

OR - odds ratio; CI — confidence interval.

Pomts

Nodule size less than 30 mm

more than 30 mm

- mulEﬂula:
Number of nodules
Tg (ng/ml) more than 500
less than 500
Total score . .
i} 50 100 150 200 250 300 350
Cancer risk r T T )
04 05 06 0.7 0.8 0.9 0.95

Fig. 1 — Nomogram-preoperative probability of malignancy for follicular thyroid tumors.
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The diameter of follicular tumors as a predictive factor for
carcinoma has been mentioned in literature many times "> '> .
In the study of 616 patients with follicular adenoma, follicu-
lar carcinoma and follicular variant of papillary cancer, nod-
ules > 4 cm were associated with increased odds of a benign
lesion which is in correlation to our research. In the same
study, a family history of thyroid cancer was associated with
increased odds of malignancy which was not proven in our
study '°. Paramo and Mesko ® reported that a tumor > 4 cm is
a predictive parameter of malignancy in follicular neoplasms.
Gulcelik et al. > in their study of 98 patients with follicular
neoplasm did not find a statistical significance, although the
mean nodule size was slightly larger in malignant nodules.
Risk of malignancy was higher in nodules measuring 2 cm or
larger according to the results of Reparia et al. '>. In the
study of Petric et al. ° the tumor diameter did not correlate
with the malignancy rate. Tumor volume was found to be an
independent predictor for follicular thyroid cancer (FTC) in
all patients with a cytological diagnosis of follicular lesion .

Adenomas are usually solitary, less than 3 cm, but a
significant numbers of exceptions exist "°. In our study, uni-
variate analysis showed that the presence of more than one
thyroid nodule was significantly more frequent in patients
with follicular carcinoma and it was an independent predic-
tive factor in the multivariate logistic regression model. Gul-
celik et al. * published similar results, in their study the pres-
ence of a solitary nodule was not predictive for malignancy.
Unlike this, Najafian et al. '° came out with data that multi-
nodularity on physical examination was associated with an
increased odds of a benign lesion.

Deviation of our results regarding incidence of malig-
nancy, tumor size and type of nodule may be caused by a minor-
ity of follicular carcinomas in regard to the number of follicular
variant of papillary carcinomas in the carcinoma group.

Serum thyroglobulin is primarily used in the postopera-
tive cancer monitoring for differentiated thyroid carcinomas,
but it could indicate differentiated cancer with controversial
usefulness. In our study, the mean preoperative thyroglobulin
level in the adenoma group was 226.6 ng/mL and 320.3
ng/mL in the carcinoma group. Thyroglobulin level over 500
ng/mL were significantly more frequent in patients with fol-
licular carcinoma. Patients with thyroglobulin level over 500
ng/mL have over four times a bigger chance to have cancer.
Petric at al. ° showed that patients with a preoperative thy-
roglobulin values over 80 ng/mL had a malignancy rate of
35%, while in those with a lower level it was 19%. Several

investigators published that there is a higher level of preop-
erative thyroglobulin in patients with well differentiated thy-
roid carcinomas compared to patients with benign goiters '’
Kim et al. '* showed that it was found to be an independent
predictor for follicular cancer in all patients with a cytologi-
cal diagnosis of a follicular lesion. On the other hand, Suh et
al. »° claimed that an elevated thyroglobulin level had no
predictive value in follicular tumors, even in a high threshold
value of 500 ng/mL.

The presence of hypoechoic solid features is generally
considered to be the most reliable suspicious finding, but the
value of ultrasonography is still controversial *" *. Our re-
sults didn’t confirm that echostructure (hypoechoic nodule)
and the presence of microcalcifications had a higher fre-
quency of malignancy, although it was reported by many au-
thors >+ > 1?2 Calo et al. ' published, in accordance with
our research, that the presence of microcalcifications was not
significantly associated with malignancy. The results of
Zdon et al. ' also showed that the disease duration was not a
significant predictor of malignancy.

Interestingly, coexisting primary hyperparathyroidism
was not found in any of the 263 patients. Out of the 4,033
patients who underwent thyroidectomy at our institution
from 2009-2014, in 114 (2.8%) a parathyroidectomy was
simultaneously performed. Out of these 114 patients, 42
(37 %) had normocalcaemic primary hyperparathyroidism **.

One of the main limitations of our study was the low rate
of patients with follicular carcinoma, but it is considered a rare
tumor. To overcome this limitation it would be necessary to
analyze a higher number of such patients which would be pos-
sible through a multicentric study or in a longer period of time.
On the other hand, the relatively short period where all opera-
tions were performed in one tertiary referral centre at a highly
specialized endocrine surgery unit with thyroid expert pa-
thologists and the uniformity of data can be considered a
strength of the study.

Conclusion

According to our results, an elevated preoperative thy-
roglobulin concentration level, greater than or equal to 500
ng/mL, and the presence of more than one thyroid nodule are
independent predictors of malignancy for follicular thyroid
carcinomas. The nomogram presented in this study could
help to improve the clinical management of patients with fol-
licular thyroid lesions.
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Single stage bilateral total hip arthroplasty — 10 years of experience

Bilateralna totalna artroplastika kukova u jednom aktu — desetogodisnje

1skustvo

Aleksandar Radunovi¢*, Vesna Radunovi¢', Srdjan Starcevi¢*, Goran Leki¢*,
Maja Vulovi¢*

Military Medical Academy, *Clinic for Orthopedic Surgery and Trumatology, Belgrade,
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Medical Sciences, *Department of Anatomy and Forensic Medicine, Kragujevac, Serbia

Abstract

Background/Aim. Coxarthrosis is a chronic degenerative
joint disorder which occurs in approximately 4% of popula-
tion, and bilateral occurrence is estimated at 42%. Patients
with bilateral coxarthrosis can undergo bilateral hip re-
placement in one or two stage procedure. Aim of this article
was to present our experience in simultaneous bilateral hip
arthroplasty, and to recommend it in patients with adequate
indications. Methods. We processed data for 113 patients
of both genders, operated at the Clinic for Orthopedic Sut-
gery and Traumatology of the Military Medical Academy in
Belgrade, Serbia from 2005 until 2015 where single stage bi-
lateral hip arthroplasty was performed. Identical operative
technique was applied in all patients as well as standard an-
tibiotic and thromboprophylactic treatment. Follow-up pe-
riod was 30 days postoperatively. Results. Mean age of pa-
tients was 56 * 10.2 years, whereby 45 (39.8%) of them
were males and 68 (60.2%) females. Primary coxarthrosis
was etiologic factor for the majority of patients, 69 (61.1%).

Apstrakt

Uvod/ Cilj. Koksartroza je hroni¢no degenerativino obolje-
nje koje se javlja kod oko 4% populacije, a procenjuje se da
oko 42% bolesnika ima bilateralno oboljenje. Bolesnicima sa
bilateralnom koksartrozom moze se uciniti artroplastika oba
kuka u jednom ili dva akta. Cilj ovog rada bio je prezentacija
naseg iskustva sa izvodenjem simultane bilateralne artropla-
stike kukova i preporuka za izvodenje procedure kod bole-
snika sa adekvatnom indikacijom. Metode. Obradili smo
podatke za 113 bolesnika oba pola koji su operisani na Kli-
nici za ortopedsku hirurgiju i traumatologiju Vojnomedicin-
ske akademije u Beogradu, Srbija, u periodu od 2005. do
2015. godine, a kojima je ucinjena artroplastika oba kuka u
jednom aktu. Kod svih bolesnika je primenjena identi¢na
operativna tehnika uz identicnu standardnu antibiotsku i
tromboprofilakticku terapiju. Postoperativno pracenje bole-

Postoperative hospitalization duration was 10.3 days on av-
erage (range from 3 to 34 days). We noticed the following
complications: one luxation of the endoprosthesis, one deep
infection and one thrombosis of the leg. Thete was no mor-
tality. Majority of operated patients were grouped as the
American Society of Anesthesiologists (ASA) scores 1-3.
Mean blood transfusion was 1,275 mL (range from 300 to
2,830 mL). Conclusion. One stage bilateral hip arthroplasty
can be performed routinely and safely in facilities with pos-
sibility for interdisciplinary approach and adequate selection
of patients. Data from our study which indicate significantly
increased need for blood substitution, emphasize the need
to introduce contemporary perioperative blood loss man-
agement principles. The rate of complications observed in
our study was within rates published in the literature con-
cerning hip arthroplasty.

Key words:
arthroplasty, replacement, hip; surgical procedures,
operative; comorbidity; postoperative complications; serbia.

snika je iznosilo 30 dana. Rezultati. Prosecna starost bole-
snika bila je 56 * 10.2 godina; muskog pola je bilo 45
(39,8%), a zenskog pola 68 (60,2%) bolesnika. Primarna
koksartroza je bila etioloski faktor kod vecine bolesnika,
njih 69 (61,1%). Prosecna duzina hospitalizacije postopera-
tivno bila je 10,3 dana (od 3 do 34 dana). Zabelezili smo
slede¢e komplikacije: jedna luksacija endoproteze, jedna du-
boka infekcija i jedna tromboza vena noge. Nije bilo
smrtnih slucajeva. Najveéi broj operisanih bolesnika pri-
padao je grupama Awmerican Society of Anesthesiologists (ASA)
skoring sistema 1-3. Prosec¢na koli¢ina transfuzionisane krvi
iznosila je 1 275 mL (od 300 do 2 830 mL). Zakljucak. Bilater-
alna artroplastika kukova u jednom aktu moze se izvoditi rutin-
ski i bezbedno u ustanovama koje omogucavaju multidiscipli-
narni pristup i adekvatnu selekciju bolesnika. Podaci iz nase
studije ukazuju na povecanu potrebu za supstitucijom krvi $to
naglasava potrebu za uvodenjem savremenih principa pe-
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rioperativne kontrole gubitka krvi. Ucestalost komplikacija za-
belezenih u ovoj studiji je u okviru stepena ucestalosti sa-
opstenih u literaturi koja se bavi artroplastikama kukova.

Kljuéne reéi:
artroplastika kuka; hirurgija, operativne procedre;
komorbiditet; postoperativne komplikacije; srbija.

Introduction

Total hip arthroplasty represents replacement of dama-
ged articular surfaces of the femoral head and acetabulum
with the artificial one. The most common indication for hip
replacement is arthrosis. Coxarthrosis is a chronic, degenera-
tive disease with prevalence of 4% in general population,
while 42% of patients have bilateral disease '. Initial stadi-
ums are treated conservatively by physiotherapy procedures,
and with the advance of the disease total hip arthroplasty be-
comes the treatment of choice.

Patients with bilateral coxarthrosis can be operated in a
single stage procedure with implantation of hip endoprosthe-
sis bilaterally, or in two stage procedure, when second hip is
operated after some time. Published literature shows perple-
xity considering safety of the single stage procedure. The
procedure supporters claim that there is no significant diffe-
rence regarding perioperative complications after simultane-
ous bilateral procedure comparing to the two stage procedure 3,
Opponents of this method report higher rate of systemic
complications, thromboembolic complications, cardiopulmo-
nary complications, infections, more frequent revision sur-
gery, higher need for blood transfusion and higher mortality
rate "', Likewise, there is no consensus regarding selection
of patients neither an absolute indication for performing si-
multaneous bilateral total hip arthroplasty. Some authors per-
formed simultaneous bilateral procedure on patients without
significant comorbidity > "%,

Trying to establish objective criteria for
selection, using score systems have started. Nowadays, most
frequently used is the American Society of Anesthesiologists
(ASA) score. Recommendations vary a lot: some authors
advise performing procedure in patients classified as ASA
score 1 or 2 > "> ' while others performed surgery in pati-
ents belonging from ASA scores 1-4 *. There is a consensus
that simultaneous bilateral procedure leads to the reduction
of cost and hospital stay 11313 Also, there is agreement that
performing single stage bilateral procedure contributes to
significantly better outcome of patients with bilateral coxar-
throsis. In one study authors report that complete functional
recovery occurs only after bilateral hip replacement, and the
functional scores on operated hip in unilateral surgery are
lower than after replacing second hip, and conclude that op-
timal result is obtained after second hip replacement '°. Some
authors consider that simultaneous bilateral total hip
arthroplasty has an advantage, compared to the two stage
procedure, because both operated sides are equally painful,
and thus evenly used during rehabilitation, which results in
avoiding the undesirable spare use of the operated hip '.

Our study aimed at presenting our experience with bila-
teral hip arthroplasty and making recommendations regar-
ding the choice of patients.

Methods

At the Clinic for Orthopedic Surgery and Traumatology
of the Military Medical Academy (MMA) in Belgrade, Ser-
bia 113 simultaneous bilateral hip arthroplasties were per-
formed between 2005 and 2015. The selection criteria were:
the patients’ wish to operate both hips in one act, as well as
the estimation of a surgeon and the approval of internist and
anesthesiologist consultants for performing such procedure.
Data are extracted from protocols of the Clinic for Orthope-
dic Surgery and Traumatology of the MMA and protocols of
the Department for Hospital Infection Control. Identical an-
tibiotic and thromboprophylactic protocols were administe-
red to all patients. The type of anesthesia was indicated by
anesthesiologists, therefore 110 (97.3%) patients received
general anesthesia and 3 (2.7%) spinal anesthesia. Patients
were positioned in lateral decubitus, posterolateral approach
was used with excision of the posterior capsule, while rotator
muscle reconstruction was not performed. There were no
wound drains. All implanted endoprostheses were cemen-
tless, press fit technique was applied, additional screw fixati-
on of acetabulum was performed according to the surgeons’
estimation. After finishing implantation of the first hip, a pa-
tient was rotated and the second hip was replaced. The same
set of sterile instruments was used for both sides. Members of
the operative team changed their sterile dressings and gloves for
the second operation. On the first postoperative day patient was
verticalized with crutches and full weight bearing.

Results

Mean age of the patients was 56 + 10.2 years (28-79
years). Forty five (39.8%) patients were males and 68
(60.2%) females. Noticed comorbidities are shown in Table 1.

Table 1
Recorded comorbidities

Comorbidities Patients, n (%)
Arterial hypertension 55 (48.7)
Cardiomyopathy 8(7.1)
Angina pectoris 327
Diabetes mellitus 8(7.1)
Hypothyreosis 1(0.9)
Hyperthyreosis 2(1.8)
Varices cruris 5(4.4)
Brain ischemic disease 1(0.9)
Rheumatoid arthritis 6(5.3)
Morbus. Bechterew 4 (3.5)

On the basis of comorbidity patients were classified in
the ASA scoring system groups. The mean ASA score was
2.1. The distribution of patients in the ASA scoring groups is
shown in Table 2.

Radunovi¢ A, et al. Vojnosanit Pregl 2020; 77(3): 289-293.
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Table 2

Distribution of patients in the ASA scoring
system groups

ASA score Patients, n (%)
1 16 (14.2)
2 70 (61.9)
3 26 (23)
4 1(0.9)
Total 113 (100)

ASA - American Society of Anesthesiologists

Mean body mass index (BMI) was 26.3 + 3.2 kg/m’
(17-37 kg/m®). Primary coxarthrosis was etiologic factor in
the majority of patients — 69 (61.1%), (Figure 1).

Mean postoperative hospitalization stay was 10.2 + 4.8
days (3—34 days). By following hematologic status and clini-
cal parameters of anemia, blood substitution was indicated.

Mean amount of transfusion was 1,275.64 + 567.626 mL and
97.3% of patients were transfused.

There was one deep wound infection, Pseudomonas
spp. were isolated in the culture. This complication was ma-
naged by surgical debridement and antibiotic therapy accor-
ding to antibiogram. One patient acquired luxation of one hip
postoperatively. After attempting manual reposition, radio-
graphy was performed and migration of acetabular part of
endoprosthesis was detected. This complication was mana-
ged by acetabular part revision surgery. Postoperatively, one
patient had clinical signs of leg thrombosis, consulted vascu-
lar surgeon indicated Doppler ultrasound and laboratory
examination. As the thrombosis was confirmed, therapy was
successfully continued with low molecular weight heparin.
One patient suffered dyspnea postoperatively, pulmonologist
was consulted, and bilateral pneumonia was established as
diagnosis. Symptoms resigned after applying antibiotics and
supportive therapy as indicated by the consultant.
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Fig. 1 — Etiology of coxarthrosis.

Discussion

The first bilateral hip arthroplasty in a single procedure
was described in 1967 7, and Jaffe and Charnley '* (1971)
have published an article analyzing their experience with this
procedure. Authors concluded that there was an increased
risk for complications performing simultaneous procedure with
the advantages of shorter hospital stay, single anesthesia and
single rehabilitation period. Subsequently, several authors re-
ported their results of bilateral hip arthroplasty in a single
procedure without consensus for patients selection criteria and
perioperative safety compared to the unilateral procedure.

Comorbidity is the most important factor considering a
possibility for the simultaneous bilateral procedure. Some
authors use general terms such as: patients should be without
significant comorbidities > '*, patients should be in good ove-
rall health * '°, or they endeavor to perform the procedure on
healthy and younger patients *°.

In available literature, authors who used scoring
systems for standardizing selection of patients uniformly use
the ASA score, but the viewpoint of groups of ASA scores
that should be candidates for safely performing these proce-
dure are controversial: some recommend performing proce-
dure in the ASA 1 and 2 groups > ">, others operated on pa-

Radunovi¢ A, et al. Vojnosanit Pregl 2020; 77(3): 289-293.

tients with the ASA scores 1-4 *, while some of authors cla-
im that the procedure is safe for performing in patients gra-
ded as the ASA scores 1 and 2, and probably the ASA scores
3 and 4 *'. In our study the majority of patients were with the
ASA score 2, but operation was also successfully performed
on patients with the ASA score 3 [26 (23%) patients], and
even one patient (0.97%) with the ASA score 4.

Analysis of our patients confirmed findings of authors
that claimed not to find increased percentage of complicati-
ons while performing bilateral simultaneous procedure com-
paring to the unilateral one. Our complication rates were
within rates cited in the literature **. Symptomatic forms of
thromboembolic complications in total hip arthroplasty with
thromboprophylactic therapy have a rate around 1.3% **. We
detected 1 (0.88%) complication of this type that was mana-
ged successfully without consequences. Despite the trend
towards raising comorbidity in hip arthroplasties during
years, reported mortality rates are gradually decreasing. Re-
ported mortality rates vary from 0.3% to 0.6% >’; our series
showed no mortality during 30-day postoperative follow-up.

Infection is one of the most devastating complications
of total joint arthroplasty. Advances in surgical technique,
implants improvements, managing of comorbidity known to
contribute to infections lead to significant reduction of repor-
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ted infection rates in total hip arthroplasty. Currently repor-
ted rates of infection in joint arthroplasties range 0.7-2.3% **,
with significantly higher surgical site infection rate in knee
arthroplasties compared to hip arthroplasties . We recorded
one infection in 113 operated patients (0.88%), having rate
within that reported in the literature.

Endoprosthesis dislocation is the third most frequently
reported complication. Majority of dislocations (70%) hap-
pen within the first 6 weeks after the surgery. It is considered
that early dislocations have better outcome compared to the
late ones (more than 3 months after surgery). Inadequate en-
doprosthesis components orientation is considered as a major
cause for an early dislocation, while in late dislocations there
are multiple etiologic factors 6-27 We recorded one (0.88%)
dislocation caused by inadequate acetabular component fixa-
tion and consequent migration with unfavorable orientation.

Elective orthopedic surgery, especially arthroplastic
procedures are related to blood loss and the need for transfu-
sion. Allogenic transfusions carry risks: trend towards infec-
tion **, immunomodulation, and pathogen transmission >’
Various techniques were developed to reduce the possibility
of these complications and the need for transfusion: autolo-
gous blood pre-donation, intraoperative blood cell salvage,
erythropoietin, tranexamic acid, and normovolemic hemodi-

lution *°. Reported rates for allogenic transfusion of red
blood cells are 21-70% *" **. In our series of 113 patients,
110 of them received transfusion, mean volume 1,275 mL.
Average number of transfusions was 3. It is considerably
higher value compared to the contemporary trends in blood
substitution in elective orthopedic surgery. Explanation for
this could be in the absence of routine use of tranexamic acid
and clear protocols for blood substitution, so it is necessary
to raise work quality in this area in the future.

Conclusion

Based on our ten-year experience we consider simulta-
neous bilateral total hip arthroplasty in selected patients a sa-
fe procedure that does not carry higher risks of perioperative
complications compared to the two stage procedure.
Multidisciplinary approach is advisable in patient selection,
and procedure should be conducted in facilities which enable
this approach. Analysis of our results supports the conclusion
that the ASA scores 1, 2 and 3 patients are good candidates
for safe procedure, while we have no sufficient data for the
ASA 4. One of the most important findings of our study is
the need to introduce contemporary perioperative blood ma-
nagement protocol as a routine.
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Abstract

Background/Aim. The Chronic obstructive pulmonary
disease (COPD) Assessment Test (CAT) is a simple and
reliable tool designed to measure overall COPD related
health status and complement physician assessment in rou-
tine clinical practice. Objective of this study was to evaluate
the validity of the Serbian version of CAT. Methods. Study
included 140 outpatients in the stable COPD, recruited
from two centres: Clinic for Pulmonology, Clinical Center
of Serbia, Belgrade, and Institute for Pulmonary Diseases of
Vojvodina, Sremska Kamenica. All patients completed
pulmonary function testing — spirometry, the CAT and the
modified Medical Research Council (mnMRC) dyspnea scale
at baseline visit. The CAT test-retest reliability was tested in
20 patients by the same investigator (physician). Results.
We demonstrated that Serbian version of CAT had high

Apstrakt

Uvod/Cilj. Upitnik za procenu hroniéne opstruktivne
bolesti plu¢a (HOBP) (engl. COPD Assessment Test - CAT) je
jednostavan i pouzdan test namenjen za merenje ukupnog
zdravstvenog stanja bolesnika sa HOBP i koristan je za upo-
trebu u svakodnevnoj klinickoj praksi. Cilj ovog istrazivanja

internal consistency with Cronbach’s alpha 0.88. Test-retest
analysis showed good correlation between CAT scores in
two time points (Spearman’s o = 0.681, p < 0.01). In our
study the CAT correlated moderately to mMRC scale (o =
+0.57), weakly to FEV; (p -0.214), was positively related to
number of exacerbations, but did not showed exact
regularity with change in the Global Initiative for Chronic
Obstructive lung disease (GOLD) stage. Conclusion. The
Serbian version of CAT is a reliable, simple and easy-to-use
tool that can be used in everyday clinical practice to assess
the health status of COPD patients in Serbia.

Key words:

pulmonary disease, chronic obstructive; surveys and
questionnaires; setbia; comorbidity; forced expiratory
volume.

bio je da se proceni validnost i opravdanost primene srpske
verzije CAT. Metode. U studiji je ucestvovalo 140 boles-
nika u stabilnom stanju HOBP, ispitivanih u ambulantnim
uslovima na Klinici za pulmologiju, Klinickog centra Srbije
u Beogradu i Institutu za pluéne bolesti Vojvodine u
Sremskoj Kamenici. Tokom prvog pregleda bolesnicima je

ucinjeno ispitivanje pluéne funkcije (spirometrija), popunili
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su CAT upitnik i mMMR (modified Medical Research Council)
skalu za procenu stepena dispneje. Pouzdanost CAT test-
retesta je ispitivana kod 20 bolesnika od strane istog
istrazivaca. Rezultati. Pokazali smo da srpska verzija CAT
ima visoku internu konzistentnost sa Cronbach-ovim alfa
0.88. Test-retest analiza pokazala je dobru korelaciju izmedu
CAT rezultata u dve vremenske tacke (Spearmanov
r = 0,681; p < 0,01). CAT je umereno korelirao sa mMRC
skalom (r = + 0,57), blago sa forsiranim ekspiratornim
volumenom u prvoj sekundi (FEVy), (r -0,214), uz pozitivhu
korelaciju sa ukupnim brojem pogorsanja HOBP, ali bez

jasne regularnosti sa promenom GOLD (Global Initiative for
Chronic  Obstructive Lung  Disease) stadijuma. Zakljucak.
Srpska verzija CAT je pokazala visoku internu konzistent-
nost i test-retest pouzdanost. Ona predstavlja pouzdano,
jednostavno i lako sredstvo za upotrebu koje se moze koris-
titi u svakodnevnoj klinickoj praksi za procenu zdravstve-
nog stanja kod bolesnika sa HOBP u Srbiji.

Kljucne redi:
pluca, opstruktivne bolesti; hroni¢ne; ankete i upitnici;
srbija; komorbiditet; ekspiratorni volumen, forsirani.

Introduction

The Global initiative for Chronic Obstructive Lung
Disease (GOLD) strategy document defined chronic
obstructive pulmonary disease (COPD) as a preventable and
treatable disease, with persistent respiratory symptoms and
airflow limitation '. Smoking is the main risk factor for
disease development along with environmental exposures to
biomass fuels and air pollution. Also, individual predispo-
sing factors such as genetic abnormalities, abnormal lung
development, and accelerated aging contribute to COPD de-
veloping. A course of the disease is often progressive and
associated with significant comorbidities which increase its
morbidity and mortality.

COPD is one of the most common diseases with a
global prevalence of 11.7% . Prevalence of chronic bron-
chitis symptoms in Belgrade, Serbia was 21.6% °. Also, in
the other study COPD diagnosis, confirmed by the pulmo-
nologist, was in 21.9% of the patients and newly diagnosed
COPD in 10.9% of the patients *.

COPD is one of the fastest growing causes of death and
it is expected to be the 3rd cause of mortality by 2020
worldwide '. The disease may cause disability and the
quality of life is one of the treatment goals. Health status
assessment in COPD patients is a routine in clinical research
studies with comprehensive but time-consuming
tools such as the St. George’s Respiratory Questionnaire
(SGRQ), the Chronic Respiratory Disease Questionnaire
(CRQ) and the COPD Clinical Questionnaire (CCQ) >,

The COPD Assessment Test (CAT) is a simple and
reliable tool designed to measure overall COPD-related
health status and complement physician assessment in rou-
tine clinical practice ®. It is a short, self-administered, eight-
item questionnaire that includes symptoms, limitation of
daily activity, sleep quality and energy, providing a single
score. It is easy to complete by the patient and interpret by
the clinician. The CAT was developed and validated inter-
nationally, in the Europe and United States, and has been
translated into many languages worldwide °.

The GOLD recognized the importance of the CAT in
the multidimensional system of assessment of the disease
severity and selection of pharmacological treatment, as well
as monitoring of the disease.

Milenkovi¢ B, et al. Vojnosanit Pregl 2020; 77(3): 294-299.

The aim of this cross-sectional study was to evaluate
the validity of the Serbian version of the CAT.

Methods

The study was conducted in accordance with the Good
Clinical Practice as outlined in the Declaration of Helsinki
2000. All necessary approvals for the trial were obtained
from respective institutional review and ethical boards.

Study population and design

The study was independently conducted, and 140
patients were recruited from two Serbian centres: the Clinic
for Pulmonology, Clinical Center of Serbia, Belgrade (98
subjects) and the Institute for Pulmonary Diseases of
Vojvodina, Sremska Kamenica (42 subjects) from May 2017
to January 2018.

They were outpatients in the stable stage of COPD,
older than 40 years of age, smokers or ex-smokers. COPD
was diagnosed according to the GOLD criteria ', not earlier
than 6 months prior to the study. Inclusion criteria were
COPD stable stage and written informed consent.
Exclusion criteria were: active respiratory disorder other
than COPD, immunosuppression, or subjects unable to
complete the questionnaires. Stable COPD is defined as no
change in respiratory state in duration of 4 weeks that
requires no change in therapy, or systemic steroids and/or
antibiotics use. Patient characteristics included demo-
graphic information, smoking, COPD and exacerbations
history, therapy and comorbidities (cardiovascular diseases
— heart failure, arterial hypertension, ischemic heart
disease, arrhythmia, peripheral artery diseases, osteo-
porosis, depression, diabetes, and gastroesophageal reflux).
At the baseline visit, the patient’s breathlessness was
assessed using the Modified Medical Research Council
(mMRC) dyspnea scale, and spirometry test was performed
according to the American Thoracic Society/European
Respiratory Society (ATS/ERS) spirometry guidelines .
Patients are further classified according to the airflow
limitation severity based on post-bronchodilator forced
expiratory volume in the first second (FEV,) in patients
with FEV,/forced volume vital capacity (FVC) < 0.70 to
the GOLD stages: mild — GOLD 1 (FEV, > 80%), moderate
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— GOLD 2 (FEV; 50-79%), severe -GOLD 3 (FEV, 30—
49%), and very severe —GOLD 4 (FEV1 < 30%). The CAT
was administered to all the patients at the baseline visit by
the same investigator (physician). The CAT was again
administered to twenty patients by the same investigator, at
the second visit, 14 days after the first one.

Questionnaire

The CAT is a disease-specific questionnaire assessing
health status in individuals with COPD. The CAT and CAT
logo is a trade mark of GlaxoSmithKline group of companies.
The CAT can be freely used. For this study we used already
available Serbian translation of CAT written in consistent and
understandable language, so there was no need for back-
translation analysis. The CAT consists of the following eight
items, each formatted as a minimum and maximum score of 0 to
5, respectively: cough, phlegm, chest tightness, and
breathlessness going up hills/stairs, activity limitations at home,
confidence leaving home, sleep, and energy. Individual item
scores are summarized to provide a total CAT score that can
range from 0 (floor) to 40 (ceiling).

Statistical analysis

Internal consistency of the CAT questionnaire was tested
by Cronbach’s o coefficient analysis. Correlation analysis
between the CAT score and mMRC dyspnea scale was
performed, so as correlation between CAT score and pulmonary
function measures [FEV, (L, %), FVC (L, %), FEV,/FVC].
Test-retest analysis obtained as correlation analysis between
CAT scores in two time points, was performed by the same
investigators (physicians). Differences between continuous
variables were tested by using Student’s ¢ test, ANOVA for
variables with normal distribution, or Mann-Whitney U test or
Kruskal-Wallis nonparametric ANOVA for parameters which
distribution deviated from normal Gaussian distribution pattern.
Differences in frequency of categorical variables were tested
with y* test. Correlation analysis performed by using
Spearman’s nonparametric correlation methods. All differences
were set at 0.05 alpha.

Results

From May 2017 to January 2018, 140 patients with COPD
completed the CAT questionnaire and mMRC dyspnea scale,
and 20 patients completed the CAT test in two time points,
performed by the same investigator (physician). General
characteristic of subjects (mean age 64.4 + 9.3 years; 84 men
and 56 women) are summarized in Table 1. The majority of
subject were ex-smokers (n = 82; 60%), and the rest were active
smokers (n = 58; 41%). There were no subjects who never
smoked. The mean body mass index (BMI) was 26.6 + 54
kg/m’. Average FEV, was 47.6 + 19.1% which indicated
moderate to severe airflow limitation. Average mMRC score
was 1.93 + 1.11 and average CAT was 19.5 £ 8.9, which
implied that patients had more symptoms and more pronounced
breathlessness (Table 1).

The Cronbach’s o was 0.887 for the CAT test. Neither
Cronbach’s a item deleted value was not larger than basic
value of 0.887, so we concluded that all questions are
consistent with the questionnaire topic. We found
significant positive correlation between the CAT score and
mMRC score (p = +0.570; p < 0.001). The CAT score
showed weak but significant negative correlation with FVC
(L): p=-0.274; p <0.01) and FEV; (L): (-0.214; p <0.05),
but did not correlate with any other pulmonary function
measure. Test-retest analysis showed good -correlation
between CAT scores in two time points (Spearman’s p =
0.681; p <0.01).

Table 1
General anthropometric, demographic, pulmonary
function data and average modified Medical Research
Council Dyspnea Scale (mMRC) and Chronic
Obstructive Pulmonary Disease Assessment Test
(CAT) score in the study population

Values
644493
84/56 (60/40)

Parameter

Age (years), mean = SD
Gender (male/female), n (%)

Nonsmoker/ex-smoker/current smoker,

n (%) 0/82/58 (0/59/41)
BMI (kg/m?), mean + SD 26.6+5.4
Post-BD FEV1 (L), mean + SD 1.27 £0.59
Post-BD FEV1 (%), mean + SD 47.6 +£19.1
Post-BD FVC (L), mean + SD 2.73 £0.92
Post-BD FVC (%), mean + SD 81.9+21.0
Post-BD FEV1/FVC, mean + SD 46.2+12.3
mMRC score, mean £ SD 1.93+1.11
Total CAT score, mean = SD 19.5+8.9

BMI - body mass index; BD-FEV; — bronchodilator-forced
expiratory volume in the first second; BD-FVC -
bronchodilator-forced volume vital capacity; SD — standard
deviation.

Next, patients were classified according to the GOLD
stage (I-IV). In the GOLD stage groups we compared
different general, anthropometric, clinical and pulmonary
function parameters, exacerbation status and maintenance
therapy (Table 2). There was no difference in distribution of
ex-smokers and smokers, and cumulative smoking status
expressed in pack/years among GOLD I-IV groups. Patients
with longer disease duration tended to be in higher GOLD
stage groups, but there was no significant difference.
Average COPD duration was from 4 years in the GOLD I
group to 8.5 years in the GOLD IV group. Patients with
higher GOLD stage had significantly more acute
exacerbation episodes (GOLD III and IV groups compared to
IT and I), and also higher number of exacerbations requiring
hospitalization (especially the GOLD IV group compared to
other three groups). Regarding maintenance therapy higher
percentage of patients used long acting muscarinic
antagonists (LAMA) and inhaled glucocorticoid (ICS)/long
acting bronchidilators (LABA) in higher GOLD stage
groups. The mMRC breathlessness score was highest in the
GOLD 1V group compared to other three GOLD groups. On
the contrary, the CAT total score did not show exact
regularity with the GOLD stage change (Table 2).

Milenkovié¢ B, et al. Vojnosanit Pregl 2020; 77(3): 294-299.
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Table 2
Demographic, clinical and functional characteristics, exacerbations and therapy
of the study population related to the GOLD stadium classification

GOLD I GOLD II GOLD III GOLD IV p
Parameter

(n=10) (n=438) (n=53) (n=30)
Age, years 63.4£6.4 65.2+£9.8 65.7+8.4 58.8+£9.3° 0.041
Smoking status, (smoker/ex smoker), 5/5 19/29 22/31 12/18 0.945
n (%) (8.6/6.0) (32.8/34.9) (37.9/37.3) (20.7/21.7) :
BMI (kg/m?), mean + SD 30.0£6.7 27.7£55 26.8+4.7 232+49° 0.038
Pack years, mean = SD 42.1+20.0 33.8+17.4 34.6+17.3 33.7+20.5 0.725
COPD duration, years* 4.0 6.0 8.0 8.5 0.137

(3.00-9.50) (4.0-9.0) (4.0-12.0) (5.50-13.50)
Acute exacerbation, n* 1.00 1.00 2.00 3.00
a aaa,bb <0.001

(0.0-1.0) (0.0-2.0) (1.0-3.0) (1.5-3.0)
Exacerbation requirin, 0 0 0
hospitalization, ?1* ¢ (0-0) (0-0) (0-1) 1(0-2" 0.006
FEV1 (%), mean + SD 86.6+9.9 60.8 + 8.2%% 30.7 & 5.8Mbbb 94 44 3 gaabbbece g g0
FEV1 (L), mean + SD 2.38+0.63 1.60 £ 0.47% 108+ 0.29%*° 69+ (1720 <001
FVC (%), mean + SD 107.6 +11.1 943+ 13.5 78.6 + 7.3 59 4 4 15 42abbbecc < 0]
FVC (L), mean £ SD 3.64 + 0.66 3.05+0.91 2.63 + 0.84% 0 6724}‘2’1’i"b’°°° <0.001
FEVI1/FVC, mean + SD 65.1+8.5 53.2£8.9%  42.9+8.6M 3444 94%etbecc <0 00]
LAMA therapy, n (%) 5(71) 31(93.9) 37(97.4) 20 (100) 0.024
LABA therapy, n (%) 1(14.3) 6(18.2) 7 (18.4) 4 (20.0) 0.852
ISC/LABA therapy, n (%) 3 (42.9) 17 (51.5) 30 (78.9) 16 (80.0) 0.025
mMRC dyspnea score, mean = SD 1.00 +0.82 1.70 £ 1.10 2.11+£1.08 2.50 +0.95%° 0.009
CAT total score* 15.0 18.5 21.0 20.0 0314

(9.0-21.0) (10.5-24.5) (16.0-25.0) (15.0-28.0)

GOLD - Global initiative for Chronic Obstructive Lung Disease; BMI — body mass index; COPD — chronic obstructive
pulmonary disease; FEV, — forced expiratory volume in the first second; FVC — forced volume vital capacity; LAMA — long
acting muscarinic antagonist; LABA — long acting bronchodilators; ICS — inhaled glucocorticoid; mMRC — modified Medical

research council; CAT — COPD assessment test.

*parameters with non-normal distribution presented as median (25th—75th percentile) values; p from parametric (ANOVA)
or from non-parametric (Kruskal-Wallis) tests; a, b, ¢ letters indicate significant difference compared to the GOLD I, the
GOLD II and the GOLD III group, respectively (one letter — p < 0.05, two letters — p < 0.01, three letters —p < 0.001).

Relation between the CAT score and presence of co-
morbidities, all and cardiovascular, and number of exacerba-
tion/year are summarized in Table 3.

Table 3
CAT score values, comorbidities and exacerbation rates
Impairment Pstéf/il; S mean + SD P
Comorbidities
none 70 (50) 17.2+8.5 0.184
At least one 70 (50) 20.1 £10.2
CVB comorbidity
none 59 (42) 182+9.0 0.539
At least one 81 (58) 16.9+8.7
Exacerbations
none 26 (18) 12.0+ 6.4
1 33 (24) 17.3+£10.2 0.003
>2 81 (58) 20.0 + 8.3*

CAT - Chronic Obstructive Pulmonary Disease Assessment
Test; CVB — cerebrovascular burden.
p from ANOVA (* p < 0.001 vs. group without exacerbation).

Milenkovi¢ B, et al. Vojnosanit Pregl 2020; 77(3): 294-299.

There was no significant difference in the CAT score
between subjects with or without investigated comorbidities.
On the contrary, an increase in exacerbation number was
related consistently with higher CAT score (p < 0.01), so
patients with 2 or more exacerbations during one year had
significantly higher CAT score (Table 3). We also compared
CAT scores between body mass index (BMI subgroups, but
neither any regularity nor statistical significance were found.

Discussion

The study demonstrated good internal consistency and
reliability of the CAT score in a population of COPD
patients in Serbia. The CAT correlated moderately with the
mMRC scale, did not differ significantly across spirometric
GOLD stages and was higher in patients who experienced
frequent exacerbations.

The CAT is a short (8-item), self-administered ques-
tionnaire developed by Jones et al. > * for the purpose of
measuring health status of patients with COPD. It was
derived from the data from three international observational
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prospective studies including 1,503 COPD patients from
Belgium, France, Germany, the Netherlands, Spain and the
USA following rigorous methodological approach and was
subsequently validated in the subgroup of patients from the
USA. This study showed excellent consistency of the
questionnaire with the Cronbach’s alpha of 0.88 and a good
reliability *. Soon after it was developed, the CAT was
incorporated into the GOLD guidelines as a part of a
multidimensional assessment of COPD patients. Currently,
the CAT is the preferred method for symptom assessment
over traditionally used the unidimensional mMRC scale that
measures only breathlessness, as it is more comprehensive
(GOLD). Also, the CAT demonstrated a very good cor-
relation with the SGRQ that is commonly used to access the
impact of COPD on health status in clinical trials but is too
complex for use in a busy every day practice ®.

Since the CAT questionnaire was developed and
validated in English language it is possible that cultural,
social, and linguistic differences may affect its performance
in other populations. Hence, after its publication in 2009, the
CAT has been translated and validated in various countries
including Japan " Indonesia, Korea, Vietnam '2, Thailand ",
Brazil ", Turkey ", Iran '® and Arabic speaking countries '’.
To our knowledge our study was the first that validated the
use of the CAT in Serbian language.

We demonstrated that the Serbian version of CAT has
high internal consistency with Cronbach’s alpha 0.88 that is
identical to original version of CAT * and comparable to
other validation studies in which Cronbach’s alpha ranged
from 0.73 to 0.98 thus exhibiting high item correlation '* '*,
The demographic characteristics of our study population
were similar to derivation cohort ® with 60% men, mean age
64 years, but our patients had more severe airway obstruction
(mean FEV1 47.6 + 19.1% predicted compared to 52.3 +
18.9% predicted in the US and 57.8 + 19.9% predicted in the
EU cohort). The mean values of the CAT score was 19.5 +
8.9 indicating that patients had high symptom burden and
pronounced breathlessness which is comparable to CAT
scores in studies from Belgium, France, Germany, US,
Portugal and Asian population '>'* .

Test-retest reproducibility measured at two time points
in our study was good (Spearman’s p = 0.681) and consistent
with other validation studies. When compared to other
important functional and physiological variables, the CAT
correlated moderately to the mMRC scale (p = +0.57) and
weakly to FEV1 (p -0.214). This is in line with previous
studies in which the correlation between the CAT and

mMRC scale (p = 0.29-0.61) and FEV1 (p = -0.56—0.23)
was found to be moderate at best '*. Although in our study
more severe COPD patients (the groups 3 and 4) had higher
CAT scores the difference between the COPD groups was
not significant. By contrast, a cross-sectional European
study " showed a constant increase of the CAT score across
COPD stages with 3 points difference between the classes.

In our study, the CAT was positively related to number
of exacerbations. Frequent exacerbators (> 2 exacerbations)
had higher CAT scores compared to non exacerbators (20.0
+ 8.3 vs. 12.0 + 6.4, respectively). Previous studies have also
demonstrated that infrequent exacerbators have lower values
of the CAT score compared to patients with > 2
exacerbations *” ?'. In addition, CAT values are shown to be
higher in patients experiencing exacerbation compared to
stable patients with a mean difference of 4.7 units between
the groups * ' %,

We found no difference in CAT scores in patients with
and without comorbidities. This is consistent with study by
Kwon et al. '* in Asian population but differs from large
European study where presence of 3 or more comorbidities
has been associated with higher CAT scores "°. This may be
due to a difference in sample size, as study by Jones et al. '
included significantly higher number of patients that allowed
subgroup analysis. Similarly to aforementioned studies we
found no difference in CAT scores between patients with and
without cardiovascular disease. Also, in contrast to previous
data that showed that patients with lower BMI have higher
CAT scores > in our study the CAT score did not differ
across BMI groups.

Our study has several limitations. First, the study included
COPD patients from two academic pulmonary hospitals that are
not necessarily generalizable to all COPD patients in Serbia.
Second, although number of patients is comparable to other
questionnaire validation studies, our study was likely
underpowered to detect between group differences which may
explain the observed dissimilarities (such as non-significant
differences in CAT values across GOLD stages and BMI
groups) when compared to larger studies. Nevertheless, this is
the first study to validate the CAT in Serbian language that
confirmed its reliability and consistency.

Conclusion

The Serbian version of the CAT is an easy to administer
and reliable tool that could be used in everyday clinical practice
for assessment of health status in Serbian COPD patients.
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Abstract

Background/Aim. Bulimia is in many cases followed by fre-
quent vomiting, which in long term can result in irreversible
loss of dental tissue, most commonly manifested as dental ero-
sion. Frequent purging, xerostomia, lack of oral hygiene and
acidic environment are also suitable for caries development.
The aim of the research was to determine the presence, local-
ization and degree of dental erosion using Basic Erosive Wear
Examination (BEWE) index system, as well as to determine the
Decayed, Missing and Filled Teeth (DMFT) index in purging
bulimic patients. Methods. The study involved 30 purging bu-
limic patients and 30 healthy subjects. Used methods were sur-
vey (questionnaire) and clinical examination. The clinical ex-
amination included intraoral inspection and assessment of den-
tal status using BEWE and DMFT index. Results. On the
bases of conducted research, it has been found that dental ero-
sion are significantly more often present in purging bulimics
compared to the controls (y>= 5.963, p <0.05), that eroded le-
sions are more severe in the bulimic group (# = 3.925, p < 0.05)
and predominantly located on oral surfaces of the teeth
(x*>=10.561, p < 0.05). DMFT index values showed no signifi-
cant difference between bulimic patients and controls
(#=10.741, p = 0.461). Conclusion. Dental erosion are often
encountered in patients suffering purging bulimia, especially on
oral surfaces of anterior teeth that come into direct contact
with gastric acid, so many bulimics exhibit high values of ero-
sive tooth wear on mentioned surfaces. DMFT index score did
not show significant differences compared to healthy partici-
pants, but due to complexity of catious process further investi-
gation is necessary.

Key words:
bulimia; dental caries; oral health; risk assessment;
surveys and questionnaires; tooth erosion; vomiting.

Apstrakt

Uvod/Cilj. Bulimija je ¢esto pracena udestalim povracanjem,
koje u duzem vremenskom periodu moze rezultirati
ireverzibilnim gubitkom zubnog tkiva, koje se manifestuje den-
talnim erozijama. Ucestalo povracanje, kserostomija, losa
oralna higijena i kisela sredina pogoduju i razvoju karijesa. Cilj
rada bio je utvrdivanje prisustva, lokalizacije i stepena dentalnih
erozija upotrebom Basic Erosive Wear Examination (BEWE)
indeksa, kao i utvrdivanje vrednosti indeksa karijesnih, ekstra-
hovanih i plombiranih zuba (KEP) kod obolelih od bulimije
pracene povracanjem. Metode. Istrazivanjem je obuhvaceno
30 ispitanika obolelih od bulimije pracene povracanjem i 30
zdravih ispitanika. Koriséene su metode anketnog ispitivanja
(upitnik) 1 klinickog pregleda. Klinicki pregled podrazumevao je
intraoralnu inspekciju uz belezenje statusa prisutnih zuba upot-
rebom BEWE i KEP indeksa. Rezultati. Utvrdeno je da su
dentalne erozije bile znacajno ¢esée kod obolelih od bulimije
pracene povraéanjem u odnosu na zdrave ispitanike
(x*>=5.963, p < 0.05), da su bile tezeg stepena kod obolelih od
bulimije (#= 3.925, p < 0.05), kao i da su bile ¢es¢e na oralnim
povisinama zuba (x?= 10.561, p < 0.05). Izmedu ispitivanih
grupa nisu utvrdene znacajne razlike u vrednostima KEP
indeksa (#=0.741, p = 0.461). Zakljucak. Dentalne erozije se
Cesto stecu kod obolelih od bulimije pracene povracanjem,
posebno na oralnim povrsinama frontalnih zuba koje su u di-
rektnom kontaktu sa Zeludacnom kiselinom, zbog cega na
njima postoji znacajan gubitak zubne supstance. Vrednosti
KEP indeksa nisu se znacajno razlikovale izmedu ispitivanih
grupa, ali su zbog sloZenosti karijesnog procesa neophodna
dalja istrazivanja.

Kljucne reci:
bulimija; zub, karijes; usta, zdravlje; rizik, procena;
ankete i upitnici; zub, erozija; povracanje.

Introduction

Eating disorders (ED) are serious mental, psychiatric
and behavioral disorders with multifactorial etiology invol-

ving sociocultural, psychological and biological factors '. As
one of the most common ED, bulimia is characterized by re-
peated episodes of binge eating and food restriction, strong
fear of gaining weight, loss of control over food intake and
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inappropriate behavior in order to eliminate food (self-
induced vomiting, abuse of purgatives and diuretics) . Sin-
ce the incidence and prevalence of these disorders has incre-
ased in the past 20 years, numerious studies regarding
etiology, prevention and medical complications have been
conducted *.

Regarding dental aspects of bulimia, frequent purging
and impact of gastric juice are the most dominant factors ca-
using hard tissue loss due to high acidity (mean pH 2.9),
which is below critical pH for enamel dissolution > °. Dental
erosion (DE) are early and most common oral finding among
bulimics, usually encountered on the palatal surfaces of teeth
as a consequence of intense and repeated gastric juice influ-
ence, without bacterial involvement or trauma "’. Vomiting
at least once a week is considered to be a risk factor for pro-
gression of dental erosion that can become clinically appa-
rent after 6 months up to 2 years > '* ", The number and
severity of erosion increase with the duration of the ED, but
many modifying factors that influence erosive process must
be taken into consideration '> . Unfortunately, the process
is irreversible, so early diagnosis of bulimia is crucial for
prevention of oral complications . Accompanying characte-
ristics of bulimia, such as lack of oral hygiene, rich
carbohydrate nutrition during binge, xerostomia and domi-
nance of aciduric microbes, could increase risk of caries de-
velopment > * ' > However, studies concerning relation-
ship between caries and bulimia are equivocal, and require que-
stioning of many factors that influence and modify carious pro-
cess '*". In order to diagnose dental manifestations of bulimia
and perceive all the factors that play a role in their evolvent,
adequate knowledge about clinical features of mentioned lesions
is necessary, as well as usage of detailed questionnaire.

The aim of the research was to determine the presence,
localization and degree of dental erosion using Basic Erosive
Wear Examination (BEWE) index system, as well as to de-
termine the Decayed, Missing and Filled Teeth (DMFT) in-
dex in purging bulimic patients and healthy controls.

Methods

A prospective, observational clinical study was conduc-
ted in the period 2015-2017 at Dentistry Clinic of Vojvodina
(Department of Dental diseases and Endodontics), University
of Novi Sad, Serbia. The study involved 30 patients diagno-
sed with purging bulimia and treated at the Psychiatric Clinic
of Clinical Center Vojvodina, Serbia. Study included patients
aged 18-35 years that suffered from bulimia followed by
frequent vomiting (minimum 2-3 times a week in acute pha-
se) for at least 3 years. Control group involved 30 healthy
subjects and was matched with bulimics in age and gender.

The exclusion criteria included: patients under 18 and
older than 35 years; patients diagnosed with bulimia less
than 3 years ago; patients suffering non-vomiting type of bu-
limia, other eating disorders followed by vomiting; gastroin-
testinal disorders accompanied by vomiting; neurological,
psychosomatic, metabolic and endocrine disorders followed
by vomiting; chronic alcoholism and pregnancy.
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After being properly informed about research, all parti-
cipants signed the informed consent form.

Data collection was done using a standardized questi-
onnaire administered to each patient. Questionnaire contai-
ned: general and sociodemographic data (name, age, gender
and occupation), medical history (duration of bulimia and
frequency of purging), oral hygiene habits (technique, dura-
tion, intensity and frequency of brushing), parafunctional ha-
bits (grinding and chlenching teeth, nibbling on foreign ob-
jects) and dietary habits (frequency of sweet and acid diet in-
take). Questionnaire was designed to give comprehensive in-
sight into etiological and modifying factors for appearance
and development of dental erosion and caries.

The clinical examination included intraoral inspection
and assessment of dental status using Basic Erosive Wear
Examination (BEWE) and Decayed, Missing and Filled Te-
eth (DMFT) index. Examination was conducted under artifi-
cial light source using a dental probe and a mirror, with prec-
leaning and drying of the tooth surfaces. Inspection included
examination of all present teeth, recording healthy, decayed,
missing teeth and fillings.

The presence of dental erosion was determined on the
basis of objective findings and clinical signs of erosive tooth
wear. Presence of erosion was noted in the upper and lower
jaw, on the vestibular, oral and occlusal surfaces of the teeth,
as well as in certain groups of teeth (incisors, canines, pre-
molars, molars). BEWE index was used to determine degree
of erosive wear and severity was graded according to the fol-
lowing criteria '°: 0 — no erosive tooth wear; 1 — initial loss
of surface texture; 2* — distinct defect, hard tissue loss
<50% of the surfaced area; 3* — hard tissue loss > 50% of
the surface area; *scores 2 and 3 often involve dentin.

All teeth surfaces were examined and the highest score
recorded. The examination was repeated for all teeth in a
sextant but only the surface with the highest score was recor-
ded for each sextant. The cumulative score of all sextants
was calculated providing relevant information on the extent
of erosive changes "°.

DMFT index is well established as the key measure of
caries experience in dental epidemiology. The DMFT index
is applied to the permanent dentition and is expressed as the
total number of teeth that are decayed (D), missing (M), or
filled (F) '°. When a carious lesion(s) or both carious le-
sion(s) and a restoration were present, the tooth was recorded
as a D. When a tooth has been extracted due to caries, it was
recorded as an M. When a permanent or temporary filling
was present, or when a filling was defective but not decayed,
this was counted as an F. Teeth restored for reasons other
than caries were not counted as an F .

Statistical analysis was processed using the standard
statistical program licensed at the University of Novi Sad,
IBM SPSS Statistics r20.0, Minitab v 16. The t-test and §?
test were used for group comparison. To evaluate relation-
ship between continuous or ordinal variables Pearson and
Spearman correlation were used. The threshold of significan-
ce retained was p < 0.05.
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Results

Bulimic group involved 30 participants, 28 female and
2 male with the average age of 24.6 + 4.42 years and control
group involved 30 participants with same female predomi-
nance (14:1) and similar average age (Table 1). The
analysis of age (1= -0.1, p = 0.921) and gender (=0, p = 1)
did not find any significant difference between the two gro-

Parafunctional habits of participants are also shown in
Table 3. Statistical differences were not found between gro-
ups concerning grinding/chlenching (°=0.077, p=0.781)
or nibbling habit (x°= 0, p = 1).

Table 2
Duration of bulimia and vomiting frequency
in the bulimic group

ups. Results regarding patient occupation did not show signi- Parameter Values
ficant difference (XZ =0.667, p=10.955) (Table 1). Bulimia duration (years), n (%)
Average duration of bulimia was 4.75 £ 2.58 years, and 3-5 23 (76.7)
in most patients (76.7%) it lasts for 3—5 years (Table 2). Data 6-8 4(13.3)
regarding frequency of vomiting show that 43% of bulimic 2_1121 % (2';)
patients purge several times a day, 27% at least once a day A L . (3:3)
i . verage bulimia duration (years), mean
and 30% vomit several times a week (Table 2). +SD 475+2.58
Oral hygiene habits of participants are shown in (Table Vomiting frequency, n (%)
3). All results regarding oral hygiene habits, technique several times a day 13 (43)
(=231, p=0315), duration (x*=0.202, p=0.904), once a day 8(27)
intensity (x*=0.664, p=0.717) and frequency (¢=2.54, several times a week 9 30)
p = 0.8), did not show significant difference between groups. ~ SD — standard deviation.
Table 1
Age, gender and occupation in the bulimic and the control group
Parameters Bulimic group Control group )4
Average age (years), mean = SD 24.6+4.42 24.73 £ 5.81 0.921
Gender, n (%)
female 28 (93.3) 28 (93.3) 1
male 2(6.7) 2(6.7)
Occupation, n (%)
students 25(83.4) 25(83.4)
healthcare employees 1(3.3) 2(6.7)
education employees 1(3.3) 1(3.3) 0.955
lawyers and economists 2(6.7) 1(3.3)
engineers 1(3.3) 1(3.3)
SD — standard deviation.
Table 3
Oral hygiene and parafunctional habits in the bulimic and the control group
Parameters Bulimic group Control group
n (%) n (%) ’
Brushing technique
vertical 8 (26.6) 7(23.3)
horizontal 2(6.7) 6 (20) 0.315
rotary 20 (66.7) 17 (56.7)
Brushing duration (min)
<3 20 (66.6) 20 (66.6)
>3 5(16.7) 4(13.4) 0.904
not sure 5(16.7) 6 (20)
Brushing intensity
mild 2(6.7) 2(6.7)
moderate 18 (60) 15 (50) 0.717
vigorous 10 (33.3) 13 (43.3)
Brushing frequency (daily)
>3 times 4 (13.4) 3(10)
2-3 times 24 (80) 24 (80) 08
1-2 times 1(3.3) 3(10) '
<1 1(3.3) -
Parafunctional habits
grinding and chlenching 21 (70) 20 (66.7) 0.781
nibbling of foreign objects 17 (56.7) 17 (56.7) 1
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Table 4
Dietary habits (frequency of consumption) in the bulimic and the control group
Parameters Buhr;u( (;A%roup Con;rcz(l)/group »
Sweets
every day 21 (70) 25 (83.4)
1-2 times a week 6 (20) 3(10) 0.617
1-2 times a month 1(3.3) 1(3.3)
rarely/never 2 (6.7) 1(3.3)
Yogurt
every day 19 (63.3) 11 (36.7)
1-2 times a week 6 (20) 12 (40) 0208
1-2 times a month 5(16.7) 1(3.3)
rarely/never - 6 (20)
Herbal tea
every day 15 (50) 11 (36.7)
1-2 times a week 6 (20) 5(16.7) 0.539
1-2 times a month - 8 (26.6)
rarely/never 9 (30) 6 (20)
Carbonated beverages
every day 5(16.7) 11 (36.7)
1-2 times a week 2 (6.7) 8(26.7) <005
1-2 times a month - 4(13.3)
rarely/never 23 (76.6) 7(23.3)
Non-carbonated beverages
every day 5(16.7) 6 (20)
1-2 times a week 3(10) 11 (36.7) <005
1-2 times a month 1(3.3) 4(13.3)
rarely/never 21 (70) 9 (30)
Vinegar
every day 10 (33.3) 12 (40)
1-2 times a week 8(26.7) 12 (40)
1-2 times a month 1(3.3) 4(13.3) 0.06
rarely/never 11 (36.7) 2(6.7)
Energy drinks
every day 1(3.3) -
1-2 times a week 2(6.7) 3 (10) 0.589
1-2 times a month 2 (6.7) 6 (20)
rarely/never 25(83.3) 21 (70)
Citrus fruit
every day 11 (36.7) 8 (26.6)
1-2 times a week - 11 (36.7) 0.817
1-2 times a month 11 (36.7) 7(23.4)
rarely/never 8 (26.6) 4(13.3)

Analysis of diatary habits noted that on daily bases
many bulimic patients consumed sweets, yogurt and herbal
teas, while majority of them rarely or never consumed
energy drinks, carbonated and noncarbonated juices. Sweets
and vinegar were daily consumed by great number of parti-
cipants in the control group, while most of them rarely or ne-
ver consumed energy drinks (Table 4). Significant differen-
ces between groups were found regarding intake of carbona-
ted (= -3.684, p < 0.05) and non-carbonated juices (¢= -
2.428, p <0.05), which were both more frequently consumed
by participants in the control group (Table 4).

Dental erosion were significantly more often present in
purging bulimics compared to the controls (x*=5.963,
p<0.05), with significantly higher total (x*=5.765,
p <0.05) and average number (¢ = 2.243, p < 0.05) of erosion
per patient (Table 5).

In bulimic group most of erosive lesions were found on
incisors (41.5%), while in control group erosion were
dominantly present on molars (38.9%). The analysis of ero-
sion localization in different teeth groups did not find any
significant difference between groups (x*= 1.044, p = 0.791)
(Table 5). Analyzing tooth surfaces, significant difference
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between groups was noted (%= 10.561, p < 0.05), referring
that majority of lesions in bulimic group (43.9%) were loca-
ted on oral surfaces, and in control group predominantly on
vestibular surfaces (44%) (Table 5). Regarding jaw location,
there were no significant difference between examined gro-
ups (= 0.717, p = 0.397) (Table 5).

Severity of eroded lesions assessed by BEWE index sho-
wed that bulimic patients had significantly higher average valu-
es of BEWE score (¢=3.925, p <0.05) (Table 5). Significant

differences between groups were found in second (¢#=3.089,
p <0.05) and fourth (#=2.565, p < 0.05) sextant, showing hig-
her average BEWE score in bulimic group (Table 5).

Average values of DMFT index showed no significant
difference between groups (¢ =0.741, p = 0.461) (Table 6).
The analysis of average number of decayed (¢+=-0.917,
p =0.363), missing (#=1.969, p=0.054) and filled teeth
(t=0.787, p=0.434) did not find significant differences
between two groups (Table 6).

Table 5
Dental erosion (DE) presence, localization and severity (BEWE index) in the bulimic and the control group
Parameters Bulimic group Control group p
Patients diagnosed with DE, n (%) 27 (90) 19 (63.3) <0.05
Total number of DE 82 54 <0.05
Average number of DE, mean + SD 2.73+1.53 1.8+ 1.69 <0.05
Localization of DE in tooth groups,*n (%)
incisors 34 (41.5) 18 (33.3)
canines 6(7.3) 5(09.3) 0.791
premolars 15 (18.3) 10 (18.5)
molars 27 (32.9) 21(38.9)
Localization of DE on tooth surfaces, *n (%)
vestibular 18 (22) 24 (44.4)
oral 36 (43.9) 11 (20.4) <0.05
occlusal 28 (34.1) 19 (35.2)
Localization of DE in jaws, *n (%)
upper jaw 41 (50) 31(57.4) 0397
lower jaw 41 (50) 23 (42.6)
BEWE index score, mean + SD 2.67+1.6 1.23£1.19 <0.05
BEWE index score in sextants, mean + SD
I 0.17 £0.38 0.13£0.35 0.723
I 0.9+0.96 0.27 £0.58 <0.05
111 0.27 £ 0.58 0.23+0.5 0.814
v 0.57+0.82 0.13+043 <0.05
v 0.5+0.78 0.27 £0.58 0.193
VI 0.23+£0.57 0.23 +£0.64 0.832

BEWE - Basic Erosive Wear Examination; n — number of patients; *n — number of teeth;

SD — standard deviation.

Table 6

Average decayed, missing, and filled teeth (DMFT) index scores in the bulimic and the control group

Bulimic group Control group

Parameters (mean + SD) (mean + SD) P

DMFT index score 8.87+3.43 8.1 +4.51 0.461
decayed teeth score 1.93 +£2.35 147+£1.5 0.363
missing teeth score 1.23+1.14 0.67 =1.09 0.054
filled teeth score 6.23 £2.46 5.5+4.47 0.434

Discussion

The aim of the research was designed after analysis of
numerous scientific papers regarding bulimia and its oral
manifestations, considering claims of significantly greater

possibility of developing erosive and caries lesions in these
patients, as well as eventual changes of lifestyle habits '>"*.
While fast modernization of society raises the prevalence of
diseases such as bulimia, oral manifestations of ED are not
sufficiently recorded and monitored by dentists in Southea-
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stern Europe, so dental protocols for prevention and treat-
ment of bulimic patients are still missing.

In most studies involving bulimic patients, it is very dif-
ficult to reach a representative sample because large number
of patients are hiding their disorder, they are young and not
interested in cooperation '>'®. This is the reason why most of
the modifying factors affecting DE and caries can not fully
be investigated and confirmed in bulimic patients *.

Questionnaire was designed as set of questions that re-
sembles the ones that were used in other original scientific
papers with similar subject matter, considering all data that
seemed to be anamnesticly significant for analysis of presen-
ce, localization and degree of DE, tooth decay and life habits
in bulimic patients ' '°. The clinical examination included
intraoral inspection. DMFT index is considered to be the
standard for continuous and cumulative annual monitoring of
decayed, missed and filled teeth ' and BEWE index was
used as simple scoring system that easily indicates severity
of tooth wear in everyday practice "°.

The age of participants was selected according to the
scientific findings referring to the age when bulimia usually
occurs (age 18-35), and control group was gender and age
matched. The average age of bulimic patients is 24.6 + 4.42
years and 83.3% of them were students, which corresponds
to the fact that bulimia is most commonly present in
university population . Paszynska et al. >’ examined a group
of 33 patients suffering bulimia and found that the average
age of the diseased was 21.2 + 3.2 years, and three years ago
same authors repeated the study with 25 patients of the same
age *', while another study included 62 bulimic patients of
the average age 27.7 °.

Gender affiliation of the participants was in favor of the
female sex, with a ratio of 14 : 1, which corresponds to the
claims that bulimia more commonly affects women (10 : 1—
20:1)°.

Patients’s vocation is considered to be a significant data
because certain professions have an increased risk of additio-
nal exposure to acidic agents, such as chemical and metal
industry, professional swimmers, sommeliers, etc. ' but in this
study none of the participants belonged to high risk groups.

The average duration of bulimia was 4.75 + 2.58 years,
and this period can be considered as a sufficient for occur-
rence of irreversible oral changes '°. Paszynska et al. *° had
similar findings, examining 33 bulimic patients with average
duration of 3.5 + 2.4 years and the frequency of vomiting on
average twice a day. Uhlen et al. '° examined 62 bulimics
with an average disease duration of 10.6 years, and Schlueter
et al. ** found that 7 years lasting bulimia accompanied by
vomiting 2.5-5 times a day, can lead to clinically manifested
erosion. Duration of disease and frequency of vomiting are
significant factors affecting erosion development, but meta-
analysis from 2015 found that the correlation between these
factors and erosive process is complex and there is no linear
association of these parameters '*. In this study duration of
bulimia significantly correlated with DE appearance (r=-
0.214, p <0.05) and localization on the oral surfaces (r=-
0.385, p<0.05), but did not significantly correlate with
severity of erosion (r =-0.340, p = 0.06). Higher frequency
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of vomiting significantly correlates with more frequent oc-
currence of erosion on the oral teeth surfaces (r=-0.118, p
< 0.05), while correlations with DE appearance (r =-0.411,
p =0.059) and severity (r =-0.008, p = 0.996) were not fo-
und. This finding supports the fact that appearance and pro-
gression of erosion depends on chronicity of disease and that
repeated vomiting causes endogenous erosion in typical loca-
lization > %,

Oral hygiene habits are especially important and consi-
dered as one of the main factors when it comes to caries ap-
pearance and progression of DE ». The quality of oral
hygiene is assessed according to technique, duration,
intensity and frequency of tooth brushing. All these parame-
ters are also important because abrasive forces can lead to
impairment of present erosive lesions. Acid demineralised
enamel is non-resistant to abrasion, so softened enamel is
very easy to remove by vigorous or frequent brushing,
especially immediately after vomiting > '> ** *°. Study done
by Al-Zarea *® founded that the frequency and brushing tec-
hnique positively correlated with degree of enamel loss, but
in this study none of the mentioned parameters correlated
positively with the degree of erosive lesions. However, cer-
tain tendencies have been observed, so the participants in
both groups experienced more severe erosion if brushing was
intensive and more frequent.

Parafunctional habits can be significant because eroded
lesions are sensitive to mechanical influence and attrition
forces that can impair degree of erosive lesions. Bruxism can
be a clinical sign of emotional and psychological stress, that
are common symptoms of ED, so in bulimic patients attrition
could cause erosive tooth wear to increase and progress fa-
ster /. Distinguishing abrasion and attrition apart from ero-
sion is very important in differential diagnosis, and implies
excellent knowledge about clinical symptoms of noncarious
lesions combined with detailed anamnestic data. In this
study, parafunctional habits did not positively correlate to
severity of DE, although some studies confirm positive cor-
relation between parafunctional habits and increased loss of
hard dental tissue on eroded surfaces *°.

In bulimic patients dietary habits are mentioned as the
most indicative factor in determination of dental erosion ori-
gin and localization > . Palatinal lesions are most
commonly found in patients who chronically vomit, while
vestibular lesions are usually exogenous and originate from
acidic food and beverages, so diet rich in citrus fruits, herbal
teas and carbonated juices can increase the prevalence of
exogenous erosion **. Regarding dietary habits significant
differences between group were found for non-carbonated
juices (z=-2.482, p<0.05) and carbonated juices (¢ =-
3.684, p <0.05) that are consumed more often by healthy
participants. The fact that control group participants intake
more acidic beverages, explains predominant location of le-
sions on vestibular teeth surfaces in this group, confirming
exogenous type of erosion, while bulimics have significantly
more DE on oral surfaces which can be explained by frequ-
ent vomiting. Research by Dynesen et al. * found no positive
correlation between consumption of acidic beverages and the
presence of DE in bulimic or control group. In this study,



Page 306

VOJNOSANITETSKI PREGLED

Vol. 77, No 3

presence, location and degree of DE did not correlate with
dietary habits in bulimic group, but in control group frequent
consumption of carbonated juices correlated positively with
degree of tissue loss (p = 0.434, p <0.05) and localization of
lesions on vestibular surfaces (r = -2.814, p =< 0.05).

DE in bulimic patients were subject of numerous studi-
es and meta-analyzes and great majority of them pointed the
fact that DE are significantly more often present in patients
suffering ED compared to healthy subjects **"*>*. Purging
as repeated behavioral pattern increases risk of dental erosion
appearance up to 5-8.5 times, and their presence 2.6-5.5 ti-
mes, so DE can be detected in 90% of purging bulimics, whi-
le these lesions are not typical for non-purging types of
eating disorders '*'®*°. These findings are confirmed by stu-
dies that prove DE presence in 63%—-86% of purging buli-
mics, and none of non-purging patients > .

In accordance with previous findings, our study proves
presence of DE in 90% of bulimics, confirming that erosion
more frequently occurs in purging bulimics (x> = 5.963,
p <0.05) who experience significantly higher number of ero-
sive lesions compared to controls (3° = 5.765, p < 0.05) and
higher average number of erosive lesions per person (y° =
2.243, p <0.05). In 10% of bulimics who chronically vomit,
lesions were absent. Study by Uhlen et al. ' found that as
many as 30.3% of purging ED patients do not have to expe-
rience erosive changes, probably because of low vomiting
frequency, good salivary composition and adequate lifestyle
habits.

Palatinal surfaces of upper anterior incisors and occlu-
sal surfaces of the lower molars are considered to be typical
sites of DE occurrence in purging bulimics, and it is explai-
ned by intense and frequent contact with gastric juice, fluid
gravitating to the rear mouth floor, as well as poor salivation
in the upper anterior teeth ' **. Typical localization of DE
was confirmed in this study, finding 41.5% of DE on inci-
sors, 43.9% on oral and 34.1% of lesions on occlusal teeth
surfaces in bulimic group. Regarding DE localization signifi-
cant difference between groups was found (y°=10.561,
p <0.05). Presence of DE on oral surfaces positively correla-
tes to bulimia duration (r =-0.385, p <0.05), as well as to
frequency of vomiting (r =-0.118, p < 0.05), marking repea-
ted purging as crucial etiological factor for DE occurrence in
bulimics.

The erosive process is multifactorial, so severity of ero-
sive lesions depends on presence and individual or cumulati-
ve effects of many modifying factors. Using BEWE index,
the study has found that more severe erosive lesions were fo-
und in bulimic group compared to controls (¢#=-3.925,

p <0.05), which was already proven by other studies '*'* "%’

Explanation for severe degree of DE lies in nature of
hydrochloric acid that is considered to be an extremely ero-
sive chemical agent due to low pH and low calcium and
phosphate levels '*** .

In bulimic group average BEWE index score was the
highest in the second sextant, and these patients had
significantly higher average BEWE score in second (¢=-
3.089, p<0.05) and fourth (z=2.565, p<0.05) sextant
compared to controls. These sextants match upper anterior
teeth and lower lateral teeth, where most of the erosion were
located in bulimic group, so this finding implicates that their
severe degree could be result of aggressive etiological factor
— gastric juice. In both groups, BEWE index score did not
correlate with any of oral hygiene parameters of parafunctio-
nal habits.

Results regarding average DMFT index and separate
analysis of decayed, missing and filled teeth showed absence
of significant differences between two groups, and this result
fits the fact that there were no differences in oral hygiene ha-
bits as well. Correlation between DMFT index and vomiting,
oral hygiene or dietary habits was not found. Numerous stu-
dies have confirmed similar findings "> **, but others pro-
ved lower DMFT index in bulimic patients due to obsessive-
compulsive hygiene habits, especially after vomiting ' .
However, many studies claim that bulimic patients have hig-
her caries prevalence as a result of poor oral hygiene, xero-
stomia, high sugar intake and rich aciduric bacterial flora >'" ',
The issue of dental caries in patients with ED is multifacto-
rial and requires detailed and simultaneous analysis of vomi-
ting habits, salivary factors, oral hygiene and dietary habits.

Conclusion

Self-induced vomiting can be considered as main cause
of dental erosion in bulimic patients. Erosive lesions are
usually found on oral surfaces of anterior teeth which come
into direct contact with vomitus and gastric acid, so many
bulimics exhibit severe lesions on mentioned surfaces.
DMEFT index did not show significant differences compared
to healthy participants, but due to complexity of carious pro-
cess further investigation is necessary. Dental practitioners
are usually one of the first healthcare professionals to whom
a previously undiagnosed ED may present, so adequate
knowledge about oral manifestations of bulimia is necessary.
Creating a dental protocol for these patients should be a
priority, reducing complications and providing appropriate
preventive and treatment measures.
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Abstract

Background/Aim. Rumex erispus (cutly dock) is a wild pet-
ennial herbaceous plant, which products are considered as a
rich source of biologically active molecules with antioxidant
and cytotoxic activities. The aim of this study was to esti-
mate of antioxidant and cytotoxic activities of aqueous ex-
tract of curly dock fruits. Methods. The aqueous extract of
cutly dock fruits was evaluated for its antioxidant activity by
in vitro assays for ferric-reducing antioxidant power (FRAP),
NOe, OH* and 2,2-diphenyl-1-picrylhydrazyl (DPPH)-free
radical scavenging activities and the influence on lipid per-
oxidation in liposomes. The cytotoxicity of tested extract
was examined iz vifro in human cervix carcinoma (HelLa),
colon adenocarcinoma (HT-29) and breast adenocatrcinoma
(MCEF7) cells. Results. The tested extract showed a poten-
tial antioxidant activity manifested in scavenging of free rad-
icals as well as an ability to decrease lipid peroxidation in li-
posomes. The results indicated tissue-selective cytotoxicity
of R. ¢rispus fruit extract 7z vitro. The most prominent anti-
tumor activity was observed towards Hela and MCF7 cell
lines. Conclusion. The investigated aqueous fruit extract of
R. crispus had potential antioxidant and cytotoxic activities,
with necrosis as a main mechanism of induced cell-death.
Different methods of extraction of R. erispus fruits, apart
from aqueous, are recommended for further investigations.

Key words:
antioxidants; lipid peroxidation; phytotherapy; plants,
medicinal; polygonaceae.

Apstrakt

Uvod/Cilj: Rumex crispus (Stavel)) je visegodisnja zeljasta bil-
jka, koja se smatra bogatim izvorom bioloski aktivnih mole-
kula sa antioksidantnom i citotoksicnom aktivnoséu. Cilj
rada bio je procena antioksidantnog kapaciteta i ispitivanje
antitumorske aktivnosti vodenog ekstrakta ploda Stavelja.
Metode. Antioksidantna aktivnost vodenog ekstrakta ploda
Stavelja procenjena je na osnovu i vitro testova: ferric-reducing
antioxidant power (FRAP), sposobnosti ekstrakta da neutralise
slobodne radikale NOe, OHe i 2,2-difentil-1-pikril hidrazil
(DPPH) i utice na lipidnu peroksidaciju u lipozomima. Cito-
toksi¢nost ispitivanog ekstrakta je odredena 7 vitro na tu-
morskim ¢elijskim linjjama: humani karcinom cerviksa
(HeLa), adenokarcinom (HT-29) i adenokarcinom dojke
(MCF7). Rezultati. Testirani ckstrakt pokazao je potenci-
jalnu antioksidantnu aktivnost manifestovanu velikom mo¢éi
u neutralizaciji slobodnih radikala, kao i sposobnost da
smanji lipidnu peroksidaciju u lipozomima. Ustanovljena je
tkivno-selektivnu citotoksi¢nost ekstrakta ploda Stavelja in
vitro. Najizrazenija antitumorska aktivnost primecena je
prema Hela i MCF7 ¢elijskim linijama. Zaklju¢ak. Vodeni
ekstrakt ploda $tavelja ima potencijalnu antioksidantnu i ci-
totoksi¢nu aktivnost, sa nekrozom kao glavnim mehaniz-
mom indukovane Celijske smrti. Za dalja istrazivanja, pre-
porucuju se i druge metode ekstrakcije ploda stavelja.

Kljucne reci:
antioksidansi; lipidi, peroksidacija; fitoterapija; biljke,
lekovite; polygonaceae.
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Introduction

Rumex crispus (curly dock) is a wild perennial herba-
ceous plant in the family Polygonaceae. Its basal leaves are
narrowly lanceolate, curly in the edges. The young leaves of
curly dock appear in spring, and its flowering season starts
from May to August. The seeds are harvested in the summer ',
On the stalk, flowers and seeds are produced in clusters on
branched stems. Getting caught in wool and animal fur, or
carried by the wind, the seeds have been spreading to new
locations. Growing almost everywhere, the curly dock can be
found especially in grassy areas, marshes, waste places, near
roads, mostly in acid soils, and represents a real threat for
crops as noxious weed species worldwide " * °. Apart from
being considered a seriously invasive weed, young leaves of
curly dock are edible and often used as vegetables or salad >°.
Furthermore, the use of its fruits has been described in Ser-
bian and Turkish traditional medicine in treatment of stom-
ach complaints such as dysentery for their astringent activity ° .
Regarding its biological effects, the roots, leaves and fruits
of R. crispus have been widely consumed in traditional med-
icine for many centuries as a tonic, laxative, spasmolytic and
cholagogue agent in bilious complaints, as well as an astrin-
gent for hemorrhoids and bleeding. The curly dock has also
been used in folk medicine in order to control fungal and
peptic disorders > °. Its dried roots are a gentle and safe lax-
ative, particularly useful for treatment of mild constipation,
due to anthraquinone content which gives the roots yellow
colored pigment " > ® ' Therefore, its roots are a well-
known antidote for stomach disorders *. Curly dock is also
useful for treating a wide range of skin problems such as
fungal disorders, spring eruption and scrofula ® .

The plant products are considered as a rich source of bio-
logically active molecules, so the extracts of R. crispus have
been declared to possess an antioxidant, antimicrobial and anti-
fungal activities, offering remarkable protection against any
damage > > ® "' The thin layer chromatography (TLC) survey
confirmed the presence of polyphenols such as flavonoids, phe-
nolic acids and procyanidins in the investigated methanol extract
of curly dock fruits °. Previous studies have shown a high anti-
oxidant activity of leaf and seed of this plant, but there is a lack
of reports about potency of its fruits. Only its methanol fruits ex-
tract has shown a specific antioxidant potential, suggesting that
it can be used as hepatoprotective agent and an active agent in
the treatment of other diseases caused by oxidative stress . Fur-
thermore, a recent study revealed that curly dock seed extracts
may play an important role in reactive oxygen species (ROS)
scavenging against oxidative stress >. Moreover, methanolic ex-
tract of R. crispus root has shown a high level of inhibition of
the HT-29 cell growth, and also has inhibited o-glucosidase and
amylase effectively. Conclusively, above mentioned extract can
be considered as a potent carbohydrase inhibitor, anticancerous
and antioxidant "*. In addition, the extracts of curly dock root
have demonstrated the high xanthine oxidase inhibitory activ-
ity . The ethanol extracts of roots, leaves and fruits of curly
dock have been screened for its cytotoxic activity in vitro and it
has been found remarkable cytotoxic activities on leukemic
1301 — human T cell leukemia lymphoblast, and EOL-1 cell
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lines — human eosinophilic leukemia. The analysis of morpho-
logical changes showed that the mechanism of cell-death was
apoptosis °. It has been proven that the extract of entire plant of
R. crispus possess high antimalarial activity in vitro and in vivo
against Plasmodium falciparum chloroquine-sensitive and
Plasmodium falciparum chloroquine-resistant. The antimalarial
activity of curly dock originates from isolated compound nepo-
din (a naphthalene derivative), which appears in high concentra-
tion in roots of the plant ". In addition, it has been discovered
that ether extracts of the leaf and the seed and an ethanol extract
of the leaf of curly dock have antimicrobial activities on Staphy-
lococcus aureus and Bacillus subtilis, which are Gram-positive
bacteria ''. Recently, it has been reported that an extract of R.
crispus roots exhibits antifungal activity due to chrysophanol
and parietin, both anthraquinones, and nepodin, that were iso-
lated from roots '*. These compounds were screened for in vivo
antifungal activity against several various plant pathogenic fungi
and were effective in controlling of the disease development
comparable to that of synthetic fungicide fenarimol, at similar
concentrations > '*. The overall activities of extracts of curly
dock support the traditional use of extracts from all parts of the
mentioned plant in the treatment of various disorders.

The aim of this study was to measure amount of fla-
vonoids, which are present in aqueous extract of R. crispus
fruits, and known to possess a potential antioxidant activ-
ity ©°. Furthermore, this study was based on estimation of an-
tioxidant capacity and potentiality of investigated extract.
The aim of this study also was to evaluate in vitro antitumor
activity of the aqueous extract of curly dock fruits and to de-
terminate in vitro mechanism of cell-death induced by this
extract in human tumor cell lines. The aim also was a deter-
mination of the non-tumor/tumor ICs, effects obtained after
treatment with mentioned extract.

Methods

Estraction

Ripe fruits of R. crispus (voucher specimen number
3874) were collected during July 2012 from a meadow at
Kumodraz, the suburbs of Belgrade. The identification was
confirmed by Prof. Dr Radisa Janci¢, Faculty of Pharmacy,
University of Belgrade, Serbia. The voucher specimen was
deposited in the herbarium of Faculty of Pharmacy, Univer-
sity of Belgrade, Serbia. Harvested fruits were dried in room
temperature in airy place avoiding sunlight. Dried plant sam-
ple was reduced to a fine powder and defatted in a Soxhlet-
type apparatus with n-hexane and chloroform until ex-
hausted. Residual plant material was extracted for 3 h at
50°C with 10-fold quantity of water and filtered. Resulting
aqueous extract was evaporated under reduced pressure in
order to produce a deep brownish-red powder.

Quantification of flavonoids

The plant material (600 mg of dry extract of curly dock
fruits) was extracted under reflux conditions (80°C) with 20 mL
acetone (LaChema, Neratovice, Czech Republic), 1 mL solution
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of urotropine (5 g/L; Merck, Darmstadt, Germany) and 2 mL
hydrochloric acid (25%; Zorka Pharma, Sabac, Serbia) during
30 min. The extract was cooled to room temperature and fil-
tered. The residue was reextracted under the same conditions.
Both extracts were combined and the volume was completed to
100 mL of acetone solution, resulting in the stock solution. An
aliquot of 20 mL of the stock solution was transferred to a sepa-
ratory funnel, mixed with 20 mL of water and shaken once with
15 mL and three times more with 10 mL ethyl acetate (Zorka
Pharma, Sabac, Serbia). All ethyl acetate solutions were merged
and shaken twice with 50 mL of water in a separatory funnel,
then transferred to flask and completed to 50 mL of ethyl acetate
— the working solution. Preparing the test solution was per-
formed as follows: an aliquot of 10 mL working solution was
transferred to 25 mL volumetric flask, a volume of 1 mL 2% al-
uminium chloride (AICl;; Merck, Darmstadt, Germany) solution
was added and made to volume with acetic acid (5%; Zorka
Pharma, Sabac, Serbia) in methanol (Zorka Pharma, Sabac, Ser-
bia). Preparing the blank solution was as follows: an aliquot of
10 mL working solution was transferred to 25 mL volumetric
flask and completed to volume with acetic acid (5%) in metha-
nol. After 30 min the absorbance of the test solution was meas-
ured (Evolution 300 UV-VIS spectrophotometer, Thermo Scien-
tific, Madison, WI, USA) at 425 nm against the blank solution.
The result was expressed as the percentage of flavonoids (%) '°.

In vitro antioxidant tests

The ferric-reducing antioxidant power (FRAP) assay

Appropriately diluted aqueous extract of R. crispus
fruits (100 pL with final concentrations 0.01 mg/mL, 0.02
mg/mL, 0.03 mg/mL, 0.04 mg/mL, 0.05 mg/mL and 0.10
mg/mL) and 3.0 mL of freshly prepared FRAP-reagent [25
mL of the acetate buffer (Sigma Aldrich GmbH, Steinheim,
Germany), 300 mmol/L, pH 3.6, + 2.5 mL of 10 mmol/L
2,4,6-tripyridyl-s-triazine (TPTZ) (Sigma Aldrich GmbH,
Steinheim, Germany) in 40 mmol/L HCl (Sigma Aldrich
GmbH, Steinheim, Germany), + 2.5 mL of 20 mmol/L
FeCl;*6H,0 (LaChema, Neratovice, Czech Republic)] were
combined. After incubation at 37°C for 30 min, the intensive
blue complex Fe’’-TPTZ was formed and the absorbance
was recorded at 593 nm (Evolution 300 UV-VIS spectropho-
tometer, Thermo Scientific, Madison, WI, USA) against the
blank, containing 100 pL of resembling solvent. The absorb-
ance was measured to test the amount of iron reduced and
correlated with the amount of antioxidants present in the ex-
tracts. The absorbance of the samples was compared to the
calibration curve of FeSO4*7H,0 (Kemika, Zagreb, Croatia)
standard solutions, covering the concentration range 100-
1000 pmol/L; the FRAP values were expressed as FRAP
units, where one FRAP unit was 100 pmol/L Fe** ',

2,2-diphenyl-1-picrylhydrazyl (DPPH)-free radical
scavenging activity (DPPH assay)

Samples of the extract, and a standard substance
Trolox® (with final concentrations: 1.000 mg/mL, 0.500

mg/mL, 0.100 mg/mL, 0.050 mg/mL, 0.025 mg/mL and
0.010 mg/mL) were put into the set of test tubes and made up
to 4.0 mL by the addition of methanol (Merck, Darmstadt,
Germany). Finally, 1 mL of 0.5 mmol/L methanol DPPH
(Sigma Aldrich GmbH, Steinheim, Germany) solution was
put into each test tube. Decolorisation percentage was ob-
tained spectrophotometrically at 517 nm (Evolution 300 UV-
VIS spectrophotometer, Thermo Scientific, Madison, WI,
USA) after 60 min incubation at room temperature in the dark,
against methanol (Merck, Darmstadt, Germany) as the blank. The
percent of scavenging was calculated against the control, containing

only methanol instead of the extract, and Trolox"™ *'* .

Inhibition of lipid peroxidation in liposomes
by thiobarbituric acid (TBA assay)

In brief, 10 uL of appropriately diluted extract (final con-
centrations 0.01 mg/mL, 0.02 mg/mL, 0.03 mg/mL, 0.04
mg/mL, 0.05 mg/mL and 0.10 mg/mL) was put into screw-
capped glass test tubes and incubated for 60 min at 25 °C with
60 puL of liposomes [commercial product of proliposomes “Pro-
Lipo S” (Lucas Meyer GmbH & Co., Hamburg, Germany)]
with 30% of phosphatidylcholine of soya, pH 5-7, 20 pL of
FeSO,* 7H,O (0.1 mol/L, Kemika, Zagreb, Croatia) and 20 pL
of ascorbic acid (0.1 mol/L, Sigma Aldrich GmbH, Steinheim,
Germany). The reaction was ended by adding 2.3 mL of TBA-
reagent [3 g TBA acid (TBA, Reanal, Budapest, Hungary) +
120 g of trichloroacetic acid (TCA) (TCA, LaChema, Neratov-
ice, Czech Republic) + 10.4 mL of perchloric acid (Sigma Al-
drich GmbH, Steinheim, Germany) in 800 mL of distilled water
(obtained from a Simplicity 185 purification system, Millipore
S.A., Molsheim, France)) and 0.2 mL ethylenediaminetetracetic
acid (EDTA) (0.1 mol/L, Merck, Darmstadt, Germany)]. After
heating at 100°C for 15 min, cooling and centrifugation, the ab-
sorbance of red colored adduct was measured at 532 nm (Evolu-
tion 300 UV-VIS spectrophotometer, Thermo Scientific, Madi-
son, WI, USA). The intensity of lipid peroxidation was ex-
pressed in nmol MDA/mL of liposomes **"*.

Inhibition of lipid peroxidation in liposomes
(TBA assay) combined with carbon tetrachloride CCl,

The experiment was repeated with CCl, (CCly, in 50%
ethanol, Sigma Aldrich GmbH, Steinheim, Germany) intro-
duced to the system just before adding the diluted extracts
(final concentrations 0.01 mg/mL, 0.02 mg/mL, 0.03 mg/mL,
0.04 mg/mL, 0.05 mg/mL and 0.10 mg/mL) in order to eval-
uate possible antioxidant activity of the examined extract.
The intensity of lipid peroxidation was expressed in nmol
MDA/mL of liposomes > **.

Hydroxyl radical (OHe*) scavenging activity

In brief, 60 pL of liposomes [commercial product of
proliposomes “Pro-Lipo S” (Lucas Meyer GmbH & Co.,
Hamburg, Germany) with 30% of phosphatidylcholine of
soya, pH 5-7, was put into screw-capped glass test tubes
with 20 pL of FeSO,* 7H,0 (0.1 mol/L, Kemika, Zagreb, Croa-
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tia), 10 uL of hydrogen peroxide (0.009 mol/L, Kemika, Zagreb,
Croatia) and 20 pL of deoxyribose (0.05 mol/L, Sigma Aldrich
GmbH, Steinheim, Germany) and finally 10 pL of appropriately
diluted extract (final concentrations 0.01 mg/mL, 0.02 mg/mL,
0.03 mg/mL, 0.04 mg/mL, 0.05 mg/mL and 0.10 mg/mL) was
added in the system and incubated for 60 min at 25°C. The reac-
tion was ended by adding 2.3 mL of TBA-reagent [3 g TBA
(TBA, Reanal, Budapest, Hungary) + 120 g of TCA acid (TCA,
LaChema, Neratovice, Czech Republic) + 10.4 mL of perchloric ac-
id (Sigma Aldrich GmbH, Steinheim, Germany) in 800 mL of dis-
tilled water (obtained from a Simplicity 185 purification system,
Millipore S.A., Molsheim, France)] and 0.2 mL EDTA (0.1 mol/L,
Merck, Darmstadt, Germany). After heating at 100°C for 15 min,
cooling and centrifugation, the absorbance of red colored adduct
was measured at 532 nm (Evolution 300 UV-VIS spectrophotome-
ter, Thermo Scientific, Madison, WI, USA). The production of OHe
was expressed in nmol MDA/mg of deoxyribose **"**,

Hydroxyl radical (OH*) scavenging activity combined
with CCly

In order to evaluate possible antioxidant activity of the
examined extract, the experiment was repeated with the same
diluted extracts added after introducing the CCl, (CCly, in
50% ethanol, Sigma Aldrich GmbH, Steinheim, Germany) to
the system. The production of OHe was expressed in nmoL
MDA/mg of deoxyribose *>**.

Nitric oxide radical (NO¢) scavenging assay

NO- scavenging potential of the aqueous extract of
curly dock fruits was evaluated using the method described
by Garrat. A volume of 2 mL of 10 mM sodium nitroprus-
side (Sigma Aldrich GmbH, Steinheim, Germany) in phos-
phate buffer saline (Sigma Aldrich GmbH, Steinheim, Ger-
many), pH 7.4, was combined with 0.5 mL of investigated
extract (with final concentrations: 1.000 mg/mL, 0.500
mg/mL, 0.100 mg/mL, 0.050 mg/mL, 0.025 mg/mL and
0.010 mg/mL). After the incubation at 25°C during 150 min,
0.5 mL of incubation solution was withdrawn and mixed
with 0.5 mL of Griess reagent [1.0 mL sulfanilic acid reagent
(0.33%) prepared in 20% glacial acetic acid (Sigma Aldrich
GmbH, Steinheim, Germany)] at room temperature for 5 min
with 1 mL of naphthylethylene diamine dihydrochloride
(0.1% w/v, Sigma Aldrich GmbH, Steinheim, Germany).
The tested mixture was incubated at room temperature for 30
min. The absorbance was measured at 540 nm (Evolution
300 UV-VIS spectrophotometer, Thermo Scientific, Madi-
son, WI, USA). The percent of inhibition was calculated
against the control solution, containing only methanol
(Merck, Darmstadt, Germany) instead of test solutions > **.

Tests on cell lines

Cell lines

For the estimation of cell growth effects, human tumor
cell lines HeLa (cervix epitheloid carcinoma, ECACC No.
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93021013), MCF7 (breast adenocarcinoma, ECACC No.
86012803), HT-29 (colon adenocarcinoma, ECACC No.
91072201), and MRC-5 (human fetal lung, ECACC
84101801) were used and prepared according to previously
described procedures ****. Cell lines were cultivated in
DMEM medium combined with 4.5% glucose, supplemented
with 10% heat-inactivated fetal calf serum (FCS; NIVNS,
Novi Sad, Serbia), 100 IU/mL of penicillin and 100 pg/mL of
streptomycin (Galenika, Belgrade, Serbia). All tested cell
lines grew attached to the surface, cultivated in 25 mL flasks
(Corning, New York, USA) at 37°C, provided with 5% CO,
and high humidity, and sub-cultured twice a week. A single
cell suspension was obtained using 0.1% trypsin (Serva, UK)
with 0.04% EDTA *.

Cell growth activity

According to previous studies, the cell lines were har-
vested and plated into a volume of 199 pl in 96-well microti-
tre plates (Sarstedt, Newton, USA) at a seeding density of 3—
5 x 10 cells in each well, and preincubated in complete me-
dium provided with 5% FCS, at 37°C for 24 h ** %,

In order to achieve required final concentrations, serial
twofold dilutions of the aqueous extract of R. crispus fruits
in DMSO (1 pL) were combined with 199 pL of medium.
Equal volume of solvent was added in control wells. After
further incubation of microplates at 37°C for 48 h, the cell
growth was evaluated by measuring the total protein content
by colorimetric sulforhodamine B assay (SRB) according to
Skehan et al. *. Colour development was measured using a
Multiscan Ascent (Labsystems; Helsinki, Finland) photome-
ter at 540 nm against 620 nm as background ***’.

The effect on cell growth was calculated as 100 x
(AT/AC) (%), where AT and AC are the absorbance of the
test sample and the control, respectively ***°. The concentra-
tion-cell growth (dose effect) curves were made for each
treatment and ICs, values (concentration of extract that in-
hibits cell growth by 50%) were calculated, using OriginPro
8 SRO (Origin-Lab Corporation, Northampton, USA). The
non-tumor/tumor ICs, ratios were calculated for HeLa, MCF-
7, HT-29 and MRC-5 cell lines **%.

Cell-death detection

The mechanism of cell-death in human cervix carci-
noma (HeLa) and breast adenocarcinoma (MCF7) cell lines
was determined by detection of apoptosis and necrosis using
Cell Death Detection ELISA™™® kit (Roche, Version 11).
The enzyme-immunoassay, based on the sandwich principle,
qualitatively and quantitatively determines cytoplasmic his-
tone associated DNA fragments. Mouse monoclonal antibod-
ies directed against DNA and histones, allowing specific de-
termination of mono- and oligonucleosomes in the cytoplas-
matic fraction of the cell, were used. Cell death detection ex-
periments were performed when ICso< 100 pg/mL criterion
was met in cell growth experiments (in HeLa and MCF7 cell
lines) *°.
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According to study of Cetojevié-Simin et al. *°, the cell
lines (1 x 10" cells) were seeded in a 96-well microplate and
preincubated for 24 h. After adding the extract and solvent
(negative control) and incubation (about 2 h, precise timing
was determined under the microscope) the plate was centri-
fuged, cell culture supernatants pooled for each treatment
(n=4) and used for the examination of necrosis. Cells were
then lysed, centrifuged, lysates pooled (n =4) and evaluated
for apoptosis *°. The supernatant of cell lines (for the evalua-
tion of necrosis) and cell lysis fraction (for the evaluation of
apoptosis) (n=2), both containing cytoplasmic histone-
associated DNA fragments, were treated with the anti-
histone antibodies and anti-DNA antibodies coupled to per-
oxidase and incubated for 2 h *. The microplate was then
washed, substrate of the peroxidase was added and colour
development measured, using a Multiscan Ascent (Labsys-
tems; Helsinki, Finland) photometer at 405 nm against 492
nm as background *°.

Background value was subtracted from the averages for
each treatment. Enrichment factors (EF), both for apoptosis
and necrosis, were calculated as EF = AT/AC, where AT was
absorbance of the treatment and AC of the negative control
(solvent). EF apoptosis/necrosis ratios were calculated as EF
A/N=EF A/EFN™.

Statistical analysis

All results are expressed as mean =+ standard deviation
(SD). Student’s #-test (presented as ¢ values in results) was
used for comparing means of two groups. One-way analysis
of variance (ANOVA, presented as F values in results) was
used to compare means of more than two groups. Post-hoc
analysis was performed by using the Tukey’s test. All values
p <0.05 were considered to be statistically significant. Statis-
tical analysis was performed using IBM SPSS Statistics 21.

Results

Quantification of flavonoids

The concentration of flavonoids in aqueous extract of R.
crispus fruits, determined using spectrophotometric method
with aluminium-chloride, was 0.67%.

In vitro antioxidant test

The results of the FRAP assay are shown in Table 1.
The concentration of 0.05 mg/mL of the extract had the

Table 2

highest antioxidant capacity, but among the different concen-
trations of investigated extract there was no significant dif-
ference in antioxidant power (by using ANOVA, F=1.511,
p =0.224). There were clear differences between the control
group and the all concentrations of the extract except the
sample that contained 0.03 mg/mL of the extract.

Table 1
Ferric reducing antioxidant power (FRAP) of the aque-
ous extract of Rumex crispus fruits

Group FRAP units, mean = SD
Control 1
Extract, mg/mL

0.01 1.14 + 0.04*

0.02 1.13+0.03"

0.03 1.11 £0.07

0.04 1.14 £ 0.06"

0.05 1.20+0.10"

0.10 1.19 +0.04"

Values (FRAP units) represent means + standard deviation
(SD) of six measurements (n = 6).

*Statistically significant difference between particular
concentrations of the extract and control group, p < 0.001.

The results of the DPPH assay (Table 2) were reported
as the percentage of scavenged DPPH free radical and as the
ICso. The investigated extract was capable of neutralizing
DPPH free radicals via hydrogen donating activity * by
84.66%, 83.12%, 64.26%, 52.32%, 34.16% and 14.04% at
concentrations 1.000 mg/mL, 0.500 mg/mL, 0.100 mg/mL,
0.050 mg/mL, 0.025 mg/mL and 0.010 mg/mL, respectively.
The ICs, value for the investigated extract was 0.046 mg/mL,
while the standard substance Trolox” was able to reduce the
stable DPPH free radical, reaching 50% reduction with an
ICsp 0.216 mg/mL. Analyzing intensity of inhibition of the
DPPH free radical under the influence of the aqueous extract
of R. crispus fruits, it was determined significant difference
in reduction among concentrations used (F=169.504,
p <0.001). Furthermore, using post-hoc analysis (Tykey’s
test), it was found the presence of statistically significant diffe-
rence in scavenging power between consecutive concentrations
used: 0.500 mg/mL and 0.100 mg/mL (p <0.01), 0.100 mg/mL
and 0.050 mg/mL (p <0.05), 0.050 mg/mL and 0.025 mg/mL
(p<0.01), 0.025 mg/mL and 0.010 mg/mL (p <0.01). The sta-
tistically significant difference in inhibition of the DPPH free
radical was not established only between concentrations 1.000
mg/mL and 0.500 mg/mL (p = 1.00).

2,2-diphenyl-1-picrylhydrazyl(DPPH)-free radical scavenging activity of the aqueous extract of Rumex crispus fruits

Concentrations of the extract (mg/mL)

Group

1.000 0.500 0.100 0.050 0.025 0.010
Trolox® 98.44 + 1.62 56.72 £29.71 48.64 + 5.34 31.20+5.32 14.68 + 1.06 11.38 +0.83
Extract 84.66 531"  83.12+7.56" 6426 +3.12" 52324539  34.16+3.09"  14.04+1.88"

Note: Results are given as % of DPPHe scavenging and represent as means + standard deviation (SD) of six measurements

(n=6).

*p <0.05, ** p <0.01 - statistically significant difference between particular concentrations of the extract and Trolox
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The results of TBA assay are shown in Table 3. A sta-
tistically significant difference of intensity of lipid peroxida-
tion between the control group and the group with 0.01
mg/mL of the investigated extract, in absence of CCl, (by us-
ing Student’s test, 1=3.127, p=0.014) was determined,
while there was no significant difference between the control
and the extract group (0.01 mg/mL) in the presence of CCl,.
The comparisons between concentrations of the examined ex-
tract and both control groups (without and with CCl,) are given
in Table 3. Analyzing intensity of lipid peroxidation influenced
by the examined extract, it was concluded that there was a statis-
tically significant difference in means of the investigated pa-
rameter related to the extract concentrations, in both conditions:
in absence and in presence of CCl, (F=429.220, p <0.001;
F=283.174, p <0.001, respectively).

Table 3
Influence on lipid peroxidation (LPx) in liposomes
of the aqueous extract of Rumex crispus fruits with
or without CCI4 addition
MDA (nmol/mL of liposomes), mean + SD

Group without CCI, with CCl,

Control 76.62+1.61 220.66 + 18.93

Extract, mg/mL
0.01 73.64 + 1.39"" 198.46 + 15.75"
0.02 60.60 = 2.79"" 193.38 + 12.60™"
0.03 55.16 = 1.69"" 157.12 + 14.00™"
0.04 4152 +2.17"" 107.92 £ 9.42"™
0.05 21.98 +2.56" 91.76 + 6.89"""
0.10 19.44 +3.02"" 98.86 + 9.84™"

Note: Values (nmoL. MDA/mL of liposomes) represent means
+ standard deviation (SD) of six measurements (n = 6).
*Statistically significant difference between particular
concentration of the extract and control, p <0.001.
**Statistically significant difference between particular concentra-
tion and control combined in the presence of CCly, p < 0.001.

The results of OHe scavenging activity are shown in
Table 4. There was no statistically significant difference in
intensity of the production of OHe between the control group
and the group with 0.01 mg/mL of the aqueous extract of
curly dock fruits, in both experiments: without and in the
presence of CCly (p=0.224, p=0.719, respectively). The
comparisons between other concentrations of the investi-
gated extract and both control groups (control and con-
trol + CCly) are given in Table 4. Analyzing intensity of
forming OH influenced by mentioned extract, it was con-
cluded that there was a statistically significant difference in
means of the investigated parameter related to concentration,
in both conditions: in absence and in presence of CCly
(F=18.576, p <0.001; F = 84.554, p < 0.001, respectively).

The results of NO+ scavenging assay are shown in Ta-
ble 5. The investigated extract significantly inhibited genera-
tion of NOe- and it was related to different concentrations of
the extract used (F =220.891, p <0.001).

Table 4
Influence of the aqueous extract of Rumex crispus fruits
on production of hydroxyl radical

MDA (nmol/mg of deoxyribose), mean + SD

Group

without CCl, with CCl,
Control 217+0.13" 544 +£0.29°
Extract, mg/mL
0.01 2.08 +0.06" 537+0.28"
0.02 2.05+0.09" 5.09+0.07"
0.03 1.95+0.07" 475+025""
0.04 1.82+0.12"" 4.16+0.12""
0.05 1.52+0.17"" 3.49+0.21%"
0.10 1.59£0.18"" 3.43+0.18""

Note: The production of OHe was expressed in nmol MDA/mg
of deoxyribose; values (nmoL MDA/mg of deoxyribose)
represent means + standard deviation (SD) of six measure-
ments (n = 6).

*Statistically significant difference between particular
concentration of the extract and control, p < 0.001.
**Statistically significant difference between particular
concentration of the extract and control in the presence of
CCly, p <0.001.

Table 5
Influence of the aqueous extract of Rumex crispus fruits
on production of nitric oxide radical

NO- (% of inhibition),

Concentration of the

extract, mg/mL mean + SD
1.000 -15.54+£0.77
0.500 -7.26 +1.92
0.100 -4.36 +0.34
0.050 -0.36 +0.72
0.025 0.81+0.45
0.010 -0.03+0.14

Note: Values (% of NOeinhibition) represent means

+ standard deviation (SD) of six measurements (n = 6).

Tests on cell lines

The results of an influence of the extract tested on tu-
mor cell growth are given in Table 6. The most pronounced
antitumor activity was observed towards cervix carcinoma
cell line (HeLa) with ICs, 16.9 ug/mL and breast adenocarci-
noma cell line (MCF7) with ICsy 19.3 pg/mL. The non-
tumor/tumor ICs, ratios were calculated for HeLa, MCF-7
and HT-29 cell lines and they were NT/T = 1.54, NT/T =
1.35, NT/T < 0.42, respectively.

Table 6
Influence of the aqueous extract of Rumex crispus fruits on cell growth in selected human cell lines
ICs (ng/mL)
Giroup HeLa MCF7 MRC-5 HT-29
Extract 16.88 =3.08 19.26 + 3.45 25.98 £5.38 n.a. (ICs;= 62.5)
Control (doxorubicin) 0.25 +0.09* 0.26 + 0.02* 0.40 £+ 0.03* 0.38 + 0.04*

Note: Values represent means + standard deviation (SD) of eight measurements (n=8) obtained in 3.91 to 1,000 pg/mL

concentration range.
*Rewriten from Cetojevié-Simin et al. %
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Apoptosis and necrosis were expressed as enrichment
factor (EF) and apoptosis/necrosis ratios (A/N) obtained in
HeLa and MCF7 cell lines after treatment with the investi-
gated extract. R. crispus fruit extract slightly decreased apop-
tosis and significantly increased necrosis in both MCF7
(EFA =0.77; EFN=2) and HeLa (EFA =0.97; EFN =4) cell
lines giving high overall decrease in apoptosis/necrosis ratios
compared to the control (EF A/N =0.24-0.39) (Table 7).

Table 7
Apoptosis and necrosis expressed as enrichment
factor (EF) and apoptosis/necrosis ratios (A/N) obtained
in HeLa and MCF7 cell lines after treatment with the
aqueous extract of Rumex crispus fruits

Cell line EF A EF N EF A/N
HeLa 0.97 4.00 0.24
MCF7 0.77 2.00 0.39

EF A — enhancement factor for apoptosis (EF for the control
is 1); EF N — enhancement factor for necrosis (EF for the
control is 1); EF A/N — EF A/ EF N.

Discussion

Quantification of flavonoids

The interest in possible health benefits of flavonoids
has increased owing to their potent antioxidant and free radi-
cal scavenging activities observed in vitro o According to
numerous previous studies, flavonoids might be responsible
for many biological activities of curly dock, such as antiviral,
antibacterial, anticancer, antioxidant activities and they might
be capable to activate antioxidant enzymes > > & " % "%,
However, most interest of this study was devoted to the anti-
oxidant activity of flavonoids and investigated extract, due to
their ability to reduce free radical formation and to scavenge
free radicals *'.

In vitro antioxidant tests

Several in vitro methods are known to measure the total
antioxidant capacity of biological samples. One of them, the
FRAP method, is based on the reduction of a ferroin analog,
the Fe’* complex with TPTZ (Fe3+-TPTZ), to the Fe* com-
plex (Fe**-TPTZ) by antioxidants in acidic medium *'"**, In
the present study, there was no significant difference in anti-
oxidant power among all the different concentrations of in-
vestigated extract. The results suggested that the mentioned
extract might have an ability to reduce Fe%, and thus, evident
ability to donate electrons due to clear differences between
the control and the samples containing 0.01 mg/mL, 0.02
mg/mL, 0.04 mg/mL, 0.05 mg/mL and 0.10 mg/mL of the
extract. The FRAP value of investigated extract at concentra-
tion of 0.05 mg/mL was 1.20 FRAP units [120 pumol/L
Fe(II)], which could be comparable to ascorbic acid and vi-
tamin E, known as antioxidants, with FRAP values 14.61
pg/mL Fe(Il) (about 2.62 FRAP units) and 12.39 pg/mL
Fe(Il) (about 2.22 FRAP units), respectively 2,

The free radical scavenging activity of the investigated
extract was measured using DPPH assay. The unpaired elec-
tron of the stable free radical DPPHe determines the appear-
ance of a purple color, with an absorption at maximum 517
nm. Generation of the reduced (molecular) form (DPPH) is
accompanied by the disappearance of the violet color and the
vanishing of absorption * '®*°. Taking into account that ICs,
was the concentration of the extract or Trolox” necessary to
decrease the initial DPPH concentration by 50%, it was con-
cluded that the mentioned extract was more potent than stan-
dard substance Trolox” in scavenging the stable DPPH free
radical, due to the fact that ICs, of the extract was lower than
that of the standard substance, Trolox”. The scavenging ef-
fect of the examined extract on the DPPH radical was com-
parable to previous study of extracts of R. crispus seeds, but
the ascorbic acid with ICso=9.51 pg/mL was more potent
than the examined extract (ICso= 46 pg/mL) >*>*.

The measurement of the end product of lipid peroxida-
tion, malondialdehyde (MDA), is one of the most widely ac-
cepted assays for oxidative damage and has been used as an
indicator of lipid peroxidation. The effect of the aqueous ex-
tract of curly dock fruits on lipid peroxidation in liposomes
was evaluated by the TBA test after lipid peroxidation in-
duced by the Fe*'/ascorbate system. This assay is based on
the reactivity of MDA with TBA to generate a red chro-
mogen complex MDA-TBA with an absorption maximum at
532 nm. Lipid peroxidation caused by reactive oxygen spe-
cies (ROS) plays an important role in the damaging mecha-
nism of many disorders and it is used as an indicator of oxi-
dative stress in cells and tissues ®*"**. The investigated ex-
tract showed a potential ability to decrease lipid peroxidation
in absence of CCl,, especially at concentration of 0.10
mg/mL, because there was a statistically significant differ-
ence between values of 0.10 mg/mL of the extract (19.44
nmoL MDA/mL of liposomes) and the control group without
CCly (76.62 nmoL MDA/mL of liposomes). The concentra-
tion of 0.05 mg/mL of the extract combined with CCl, was
the most prominent. Taking into account that there was a sta-
tistically significant difference between the control group
without CCl, (76.62 nmoL MDA/mL of liposomes) and 0.05
mg/mL of the extract combined with CCl; (91.76 nmol
MDA/mL of liposomes), the examined extract had a low
ability to decrease lipid peroxidation in the presence of CCly
and it was not able to completely neutralize damaging effects
of CCl, > **. CCl,, probably showing prooxidative activity,
caused the oxidative stress (generation of ROS) and lipid pe-
roxidation in liposomes as an in vitro model of cell mem-
brane. The examined extract combined with CCl, might in-
hibit lipid peroxidation, probably as antioxidant agent, scav-
enging ROS %%,

The intensity of the production of OHe radicals was de-
termined following reaction of degradation of deoxyribose,
with main product MDA. Decreased absorbance of the reac-
tion mixture indicated increased OHe radicals scavenging ac-
tivity of the tested extract **. Analyzing the results, in this as-
say, the investigated extract might exhibit a hydroxyl radical
scavenging activity. The OHe radical scavenging activity of
the extract may be due to the presence of phenolic com-
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pounds. There is lack of reports in the literature of the OHe
scavenging activity of any standard substances.

Taking into account the results, the aqueous extract of
curly dock fruits might have a potential activity to scavenge
NOe. The concentration of 1 mg/mL od the extract showed
the highest potential to neutralize the NO- radical. In addi-
tion, there is no report available in the literature on NOe
scavenging activity of any standard substances.

Tests on cell lines

In this study, the cytotoxic effect of the aqueous fruit
extract of R. crispus in cancer cell lines and its potential to
inhibit their growth were evaluated. Dose-dependent activity
was confirmed in all tested cell lines. The effect of the aque-
ous extract of R. crispus fruits on non-cancerous cells MRC-
5 was lower (ICso=25.98) (Table 6), suggesting its lower
toxicity towards healthy cells. The ICs, value in colon ade-
nocarcinoma HT-29 cells was not reached, but 1C;, value
that was obtained at still low concentration (IC3;,=62.5
pg/mL) suggests its activity towards this cell type, as well.
The results showed high and favourable tissue-selective anti-
tumor activity of the curly dock fruit extract in vitro.

Favorable non-tumor/tumor ratios were obtained in cer-
vix carcinoma (NT/T =1.35) and breast adenocarcinoma
(NT/T = 1.54) cell lines. The highest non-tumor/tumor ICs,
ratio was obtained in HeLa cell line, suggesting its high ef-
fectiveness towards this cancer type compared to non-tumor
cells (MRC-5) (NT/T value was above 1). In colon adeno-
carcinoma HT-29 cell line, NT/T was < 0.42, which was be-
low 1, suggesting higher activity of the extract towards
healthy tissue (MRC-5) compared to colon cancer cells.

Taking into account that the contemporary cytotoxic ther-
apy is based on the higher activity of antitumor drugs towards a
tumor than to healthy tissue, this quality might favor the use of
the curly dock extract in potential antitumor therapy.

Further tests were performed to evaluate the mechanism
of cell-death for the examined extract. Enhancement factor
ratios (EF A/N), when above 1, indicate favorable apop-
tosis/necrosis ratio, i.e. that dominant mode of cell death is
apoptosis. Values of this ratio, when below 1, indicate that
necrosis is dominant mode of cell death. Analysis of cytotox-
icity mechanism showed that the necrosis was main mecha-
nism of induced cell death in cervix (HelLa) and breast
(MCF7) tumor cell lines after the R. crispus fruits water ex-
tract treatment.

Conclusion

The results of this study suggest that the aqueous ex-
tract of R. crispus fruits, containing flavonoids, might have a
potential antioxidant activity and free radicals scavenging
power. It was also concluded that the examined extract could
have the cytotoxic activity, but with necrosis as a main
mechanism of induced cell death. Different method of ex-
traction of R. crispus fruits, apart from aqueous, is recom-
mended in order to pinpoint possible active principles with
lower necrotic and higher apoptotic potential that will also
retain high antitumor potential.
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Congenital anomalies: occurrence and potential risk factors

Urodene anomalije: pojava 1 potencijalni faktori rizika
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Abstract

Background/Aim. Congenital malformations still represent
one of the most important causes of prenatal and infant death.
The study aim was to analyze occurrence, outcomes and risk
factors of different types of congenital anomalies. Methods.
The study included all pregnant women directed to Clinic of
Obstetrics and Gynecology, Clinical Center of Serbia, Belgrade
due to prenatally diagnosed congenital fetal anomalies duting
past ten years (January 1, 2008-December 31, 2017). Upon
admission to our Clinic a detailed general medical and obstetti-
cal history were taken from every patient. All women under-
went genetic testing. Ultrasonography and magnetic resonance
were diagnostic methods for fetal malformations confirmation.
Results. The study included 773 pregnant women aged from
18 to 46 years. Out of registered nine different groups of fetal
anomalies/malformations, the most common were malforma-
tions of the central nervous system, while majority of fetuses
had combined multiple anomalies. Genetic cause for congenital
anomalies was present in 25.2% of pregnancies. Medical preg-

Apstrakt

Uvod/Cilj. Urodene malformacije i dalje predstavljaju jedan
od najvaznijih uzroka prenatalne i neonatalne smrti. Cilj rada
bio je analiza pojave ishoda razlicith tipova kongenitalnih
anomalija. Metode. Studijom su bile obuhvacene sve trudnice
koje su u petiodu 1. januar 2008-31. decembar 2017. godine bi-
le upucene na Kliniku za ginekologiju i akuserstvo Klinickog
centra Srbije zbog prenatalno dijagnostikovanih kongenitalnih
fetalnih anomalija. Po ptijemu na nasu Kliniku uzimani su de-
taljni opsti medicinski i akuserski podaci od svake pacijentkinje.
Sve trudnice su podvrgnute genetskom testiranju. Ultrazvuk i
magnetna rezonanca su bili dijagnosticke metode za potvtdu
malformacija fetusa. Rezultati. Studijom su obuhvacene 773
trudnice koje su imale od 18 do 46 godina Zivota. Od registro-
vanih devet razli¢itih grupa fetalnih anomalija/malformacija,
naiéeécée su bile malformacije centralnog nervnog sistema, dok
je vecina fetusa imala vise kombinovanih anomalija. Geneticki
uzrok kongenitalnih anomalija bio je prisutan u 25,2% trudno-

nancy abortion was performed in 71.8% of cases. Only 10.2%
of pregnancies ended in term. The best outcome for children
was obtained in case of gastrointestinal anomalies (52% live
born). Contrary, only one child with neck and thorax malfor-
mations could be saved. According to logistic regression the
most important predictor of having a child with combined
multiple anomalies was mother’s age, while predictor of central
nervous system anomalies was gestational diabetes. The signifi-
cant predictor of genetic anomalies was mother’s age. Conclu-
sion. In our sample neurological congenital anomalies were the
most common, although abnormalities of all organ systems
were registered. Majority of pregnancies had to be discontinued
due to combined multiple anomalies caused by genetic disor-
ders. Older mother’s age and diabetes can imply on the in-
creased risk for fetal malformations.

Key words:

age factors; congenital abnormalities; diagnosis;
incidence; pregnancy; prognosis; risk factors;
ultrasonography.

¢a. Medicinski preki(j trudnocée obavljen je u 71,8% slucajeva.
Samo 10,2% trudnoca je zavrseno u terminu. Najbolji ishod za
decu dobijen je u slucajevima gastrointestinalnih anomalija
(52% zivorodenih). Nasuprot tome, samo jedno dete sa mal-
formacijama vrata i grudnog kosa se moglo spasiti. Prema logi-
stickoj regresiji najvazniji prediktor da dete ima kombinovane
visestruke anomalije je bila starost majke, dok je prediktor
anomalija centralnog nervnog sistema bio gestacijski dijabetes.
Znacajan prediktor genetskih anomalija bila je starost majke.
Zakljucak. U nasem uzorku najéescée su bile neuroloske kon-
genitalne anomalije, ia}{o su registrovane abnormalnosti svih
organskih sistema. Vecina trudnoca se morala prekinuti zbog
kombinovanih visestrukih anomalija uzrokovanih genetskim
poremecéajima. Statije Zivotno doba majke i dijabetes mogu
ukazivati na povisen rizik od fetalnih malformacija.

Kljucne reci:
Zivotno doba, faktori; anomalije; dijagnoza; incidenca;
trudnoca; prognoza, faktori rizika; ultrasonografija.
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Introduction

Congenital anomalies or malformations of the fetus are
disorders of the structure, behavior, function and metabolism
that arose before birth . They result from disturbed deve-
lopment and growth during the embryonic and fetal intraute-
rine period. Etiology can be chromosomal and genetic, infec-
tious, medicamentous, multifactorial, etc 2.

According to the literature data the incidence of fetal
anomalies is 1.5% per year. The incidence of anomalies in
pregnancies ending in spontaneous abortion is 3.3%, with in-
trauterine fetal death is 13%, while 0.4% of fetal anomalies
are diagnosed after birth > *. Infant mortality rate from con-
genital malformations in a period of 15 years prior to our
study (1993 to 2007) in Serbia was 1.8 (confidence interval
1.5-2.1) out of which 45.1% was caused by genetic disorders .

Whether the developmental anomalies occurred during
organogenesis (malformation) or after their initial normal or-
gan formation (disruption and deformation) the timely diag-
nosis of fetal anomalies allows medical practitioners to make
an appropriate decision on the further pregnancy manage-
ment > °. It is necessary to detect and discontinue pregnancy
with fetal anomalies incompatible with life in time, or to be-
gin the appropriate treatment of diagnosed malformation as
soon as possible to enable not only survival, but also good
quality of life for the child .

Although recently much has been done to improve mal-
formation early diagnosis and treatment, there is still a debate
about all risk factors causing congenital anomalies. Therefore,
the aim of this study was to analyze occurrence and outcomes of
different types of congenital anomalies from the tertiary referral
center during a ten-year period. Moreover, study aimed at exa-
mining potential predictors of congenital anomalies based on pa-
tients’ characteristics and medical history data.

Methods

Study included all consecutive pregnant women direc-
ted to the Clinic of Obstetrics and Gynecology, Clinical Cen-
ter of Serbia in Belgrade due to prenatally suspected conge-
nital fetal anomalies. Our Clinic is one of the three tertiary
referral centers for medically indicated late pregnancy termi-
nations in Serbia in charge of patients from central Serbia
(Sumadija) as well as the most complex cases from the who-
le country. The study was approved by the Institutional Re-
view Board. Women were prospectively included in the
study during a period of ten years (from January 1, 2008 to
December 31, 2017). All investigated patients signed infor-
med consent for the study. The main inclusion criterion was
prenatally verified (clinical and/or laboratory) congenital
anomaly/malformation of the fetus.

Upon admission to our Clinic a detailed general medi-
cal and obstetrical history were taken from every patient re-
garding age, hereditary and chronic illnesses, parity, gestati-
onal complications and outcomes of previous pregnancies
(pregnancy losses, previous congenital anomalies). During
the examined pregnancy we registered all gestational illnes-
ses and complications (diabetes, rhesus D — RhD immuniza-

tion) as well as the infections that could potentially cause fe-
tal malformations [toxoplasmosis, rubella, varicella, herpes
simplex virus (HSV), hepatitis B virus (HBV), cytomegalo-
virus (CMV), intestinal bacteria and others].

All women underwent screening for genetic abnormali-
ties — in the first trimester (11 to 14 gestational weeks) Dou-
ble test and in the second trimester (16 to 19 gestational we-
eks) Triple test were performed. For these tests we used
Brahms Kryptor analyzer and fluorocytometric immunoassay
with SsdwLab 5 software. Moreover, fetal karyotypisation
was done in order to make the final diagnosis of potential
genetic disorder. In case of suspected specific chromosomal
numerical or structural disorders and rearrangements poly-
merase chain reaction (PCR) with appropriate primers was
also done. Cell samples for genetic analyses were obtained
by chorionic willi biopsy, amniocentesis or cordocentesis
(depending on the gestational week).

Ultrasound (US) biometry and pregnancy monitoring
were performed through ACCUVIX device (Samsung Medi-
son, Seoul, Sought Korea), with 3.75 MHz abdominal and
vaginal probe. Pregnancies were dated by last menstrual pe-
riod and US biometric parameters. Biometrical parameters
were also used for diagnosing fetal intrauterine growth re-
striction (IUGR). Moreover, US was used to assess amniotic
fluid volume based on the deepest fluid pocket measure-
ments (oligoamnion <2 cm; normal fluid 2-8 cm; poly-
hydramnion > 8 cm). These two patological findings were
specially registered as they can somethimes indicate other
pregnancy complications including that fetuses have conge-
nital anomalies.

US was the main diagnostic method for assessing fetal
malformations. All examinations were performed by three
obstetrics and gynecology specialists and perinatology US
experts (study authors). Moreover, in some cases magnetic
resonance (MR) imaging of the fetus was also done using the
Siemens 1.5 Tesla Symphony apparatus. The final diagnosis
as well as the decision for anomaly treatment or pregnancy
termination were done in accordance with neonatologists and
pediatric surgeons, members of the Congenital Anomali-
es/Malformations Consilium of our Clinic.

In case of minor fetal anomalies, which could be surgically
corrected after birth, it was decided to continue the pregnancy
and these patients were regularly checked-up throughout the se-
cond and third pregnancy trimester according to the high-risk
pregnancy guidelines. The main positive pregnancy outcome as-
sessed in the study was having liveborn children.

Contrary, if the anomaly was of genetic origin, surgically
uncorrectable or incompatible with life, pregnancy was termina-
ted after the parents signed the informed consent. We noted the
method of pregnancy termination for every patient (curettage in
the first or early second trimester, instillation or feticide) as well
as the way of abortion/delivery (Caesarean section or vaginal
delivery with or without prostaglandins PGM15 or PGE2, Foley
catheter or oxytocin induction/stimulation).

We noted the week of obtaining the final diagnosis of
congenital anomaly as well as the week of pregnancy termi-
nation in each case. For final malformation verification all
fetuses that were not liveborn were sent to autopsy and hi-
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stopathological examinations. Liveborn children were asses-
sed by neonatologist after birth. All malformations were gro-
uped according to the affected organ system and divided on
those with and without genetic cause.

All obtained data were statistically analyzed using methods
of descriptive (number, percentage, mean, standard deviation)
and analytical statistics and applying the SPSS 20 software. Sig-
nificance of differences between categories of assessed parame-
ters was examined by y’ test. Correlations of fetal anomaly type
and pregnancy outcome with patients’ characteristics and medi-
cal history data were tested using Spearman's correlation.

Finally, we applied multiple logistic regression to inve-
stigate the predictors of occurrence of different types of con-

genital anomalies based on patients’ characteristics and me-
dical history data. Moreover, we performed binary logistic
regression to investigate the predictors genetic anomalies ba-
sed on patients’ characteristics and medical history data.

Results

Study included 773 pregnant women aged from 18 to
46 years. Data regarding patients’ age, previous parity and
the gestational week when the malformation was diagnosed
are presented in Table 1. Majority of women did not have
any hereditary or chronic illnesses as well as pregnancy
complication in previous and investigated pregnancy (Table 2).

Table 1
Descriptive general data of investigated patients
Parameters Minimum—Maximum Mean + Standard deviation
Age (years) 18.00—46.00 30.35+£6.35
Previous parity (n) 0.00-9.00 1.07 +1.30
Live-born children up to now (n) 0.00-6.00 0.63 +0.81
Prior abortions (n) 0.00-7.00 0.17+0.61
Prior miscarriages (n) 0.00-4.00 0.23 +£0.55
Gestational month of miscarriage (n) 0.00-7.00 2.30+0.90
Gestational week of malformation diagnosis (n) 9.00-39.00 23.81+7.05
n - number of occurrences.
Table 2
Frequency of investigated parameters in examined patients
Parameters Number (%) x p
Diabetes mellitus in family
no 736 (95.2) 2033.784 0.001
mother 25(3.2)
father 9(1.2)
others 3(0.4)
Gestational diabetes
no 758 (98.1) 714.164 0.001
yes 15(1.9)
RhD incompatibility
no 695 (89.9) 492.483 0.001
yes 78 (10.1)
RhD immunization
no 772 (99.9) 769.005 0.001
yes 1(0.1)
Infections during pregnancy
no infections 728 (94.2) 3344.684 0.001
toxoplasmosis 6 (0.8)
rubella and/or varicella 5(0.6)
cytomegalovirus 4(0.4)
other viruses' 13 (1.7)
intestinal bacteria 13 (1.7)
other rare findings” 5(0.6)
Double test findings
low risk 590 (76.3) 214.294 0.001
high risk 183 (23.7)
Triple test findings
low risk 371 (58.3) 34.371 0.001
high risk 265 (41.7)
Genetic abnormalities
no 578 (74.8) 1035.554 0.001
syndrome Down 107 (13.8)
other aneuploidies 51 (6.6)
gene mutations/rearrangements 37 (4.8)

'Other viruses — Parvo B 19, HBV — hepatitis B virus, HCV — hepatitis C virus, HPV— human papilloma virus, influenca and
Zika viruses; “other rare findings — Ureaplasma, Mykoplasma and Chlamydia; RhD — rhesus D.
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Table 3
Ultrasonography (US)/magnetic resonance (MR) and final findings of fetal congenital anomalies/malformations
Parameters Number (%) r p
US /MR findings of fetal anomalies and malformations
and/or other pathologies potentially implying on anomalies
no anomalies 148 (19.1)
central nervous system 226 (29.2)
neck and thorax 41 (5.3)
cardiovascular 85 (11.0)
gastrointestinal 47 (6.1)
musculoskeletal 38 (4.9) 580.142 0.001
urogenital 57 (7.4)
other rare findings 10 (1.3)
combined multiple 70 (9.1)
intrauterine growth restriction 26 (3.4)
Final findings of fetal anomalies and malformations 197 (25.5)
central nervous system 42 (5.4)
neck and thorax 68 (8.8)
cardiovascular 50 (6.5)
gastrointestinal 38 (4.9)
musculoskeletal 46 (6.0) 704.503 0.001
urogenital 40 (5.2)
chromosomal without anatomy 48 (6.2)
other rare findings 244 (31.6)

Significantly more women had low risk on screening
test, both Double and Triple. However, Triple test seemed to
be more reliable in our population for congenital malforma-
tion prediction as almost 40% of pregnancies were adequa-
tely recognized as in risk. US and MR as diagnostic tool for
congenital malformations were very reliable as 74.3% of
malformations were appropriately prenatally detected (Table
3). These imaging methods had the best results for asses-
sment of central nervous system (CNS) anomalies. Still, in
some cases no anomalies were visualized or only intrauterine
growth restriction (IUGR) and abnormality in amniotic fluid
volume were registered.

Nine different groups of fetal anomalies/malformations
(according to organ system) were confirmed on the examina-
tions upon pregnancy termination (Table 3). The most com-
mon once were malformations of the CNS, while majority of
fetuses had combined multiple anomalies. Genetic cause for
congenital anomalies was present in 25.2% of pregnancies
(Table 2) out of which Down’s syndrome was the most
common.

When genetic abnormalities were analyzed we registe-
red eight deletions, five duplications, six inversions, four
translocations and 14 single gene polymorphysms. When
aneuploidies were evaluated Turner’s syndrome was regi-
sterd in eight case, Patau in eight cases, Edward’s syndrome
in 15 cases, Klinefelter's syndrome in seven cases, triple X in
three cases, trisomies of chromosomes 8, 18 and 20 in one
case each, mosaic in six cases, while in one case multiple tri-
somies were registered.

In patients with gestational diabetes mellitus we registe-
red anomalies of the CNS in six cases, cardiovascular system
(CVS) in two cases, gastrointestinal (GIT) in two cases
(omphalocelea), while in one patient fetus had urogenital
(kidney) anomalies. In four patients with gestational diabetes
mellitus we registered multiple fetal anomalies out of which

in two cases fetuses had combined cystic neck hygroma with
abdominal tumefactions and in remaining two cases cystic
neck hygroma was combined with mediastinal tumors and
generalised fetal hydrops.

Pregnancy outcomes are presented in Table 4. Medical
pregnancy abortion was performed in 71.8% of cases. Only
10.2% of pregnancies ended in term. Significantly more
pregnancies were ended during the second trimester. In 63
women Caesarean section had to be performed due to obste-
trical indications.

Table 4
Pregnancy outcomes
Parameters Number (%) v )4
Medical abortion
no 218(28.2)  146.920 0.001
yes 555 (71.8)
Curettage (I or II trimester)
no 455 (58.8) 419397  0.001
yes 318 (41.1)
Induced vaginal delivery
no 457 (59.1)  408.290 0.001
yes 316 (40.0)
Caesarean section parva
no 712 (92.1) 548255 0.001
yes 63 (8.2)
Pregnancy termination time
in term 79 (10.2)  734.389 0.001
I trimester 113 (14.6)
II/II trimester 581 (75.2)
Live-born children
no 673 (87.1) 424746  0.001
yes 100 (12.9)
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In our study 12.9% (100 out of 773) of children had
correctible malformations and therefore were successfully li-
veborn. Anomaly type and having liveborn children correla-
ted negatively (p = - 0.075; p = 0.037). Among investigated
fetuses liveborn children had all registered anomaly types.
However, the majority of anomalies that were considered
minor and/or tretable were those of gastrointestinal tract
(mostly gastrochisis and omphalocela). The best outcome for
children was obtained in case of gastroschisis omphalocele
(26 out of 50 children were liveborn — 52%). Out of CNS
anomalies liveborn children mostly had slight ventriculome-
galia, while majority of minor urogenital anomalies in our
sample were renal cysts. There were four cases of single he-
art anomalies that were successfully operated after delivery.
Moreover, in our study there were also 16 cases of multiple
anomalies that were treatable and these mostly included
combined CVS anomalies. Contrary, only one child (2.4%)
with malformations of the neck and thorax could be saved.

Patients age, findings of Double and Triple tests, gene-
tic abnormalities and I trimester curettage as the pregnancy
termination method correlated positively, while gestational
week of diagnosis and vaginal method of delivery correlated
negatively with the type of registered anomalies (Table 5).
Combined multiple anomalies were more often registered in
older women. These malformations were mostly on genetic
basis and registered early by screening methods. Consequ-
ently, pregnancies with fetuses that had combined multiple
anomalies in our sample were commonly terminated in the
first trimester.

Having liveborn children with congenital anomalies
correlated positively with having all previous children live-
born, gestational week of malformation diagnosis and the
findings of US/MR, while it correlated negatively with pati-
ent’s age, findings of Double and Triple tests, genetic ab-
normalities as well as the pregnancy termination time and
type. So it can be seen that having healthy previous pregnan-
cies and performing regular pregnancy check-ups that could
allow early diagnosis of any gestational complications is the
best way to ensure that even children with congenital anoma-
lies can be live-born if their malformations are correctable.
Conversely, genetic anomalies were the major cause of both
spontaneous as well as medically induced pregnancy termi-
nations.

Finally, we obtained a significant model for prediction
of occurrence of different types of congenital anomalies ba-
sed on patients’ characteristics and medical history data
(R =0.412; adjusted R*=0.613; F=2.999; p=0.003; con-
stant = 0.724). According to our findings the most important
predictors of having a child with combined multiple anoma-
lies were mother’s age (B = 0.183), while predictor of CNS
anomalies was gestational diabetes (B =-2.0303). Moreover,
we obtained a significant model for prediction of genetic
anomalies based on patients’ characteristics and medical
history data (B = 0.704; Wald = 15.572; Nagelkerke R*=0.617;
X2= 24.082; p=0.004; explained variance = 68.3%). The
significant predictor was mother’s age (constant=-5.073;
B =0.143).

Table 5
Correlations of fetal anomaly type and pregnancy outcome
with patients’ characteristics and medical history data

Parameters Anomaly Live-born
type children
Patients age
rho 0.217 -0.138
p 0.001 0.001
Previous parity
rho 0.029 -0.063
p 0.426 0.079
Live-born children up to now
rho -0.001 0.107
p 0.979 0.003
Prior miscarriages number
rho 0.061 -0.014
p 0.091 0.704
Gestational month of miscarriage
rho -0.072 -0.009
0.392 0.914
Gestational week of malformation
diagnosis
rho -0.198 0.169
P 0.001 0.001
Diabetes mellitus in family
rho -0.056 -0.014
P 0.119 0.693
Gestational diabetes
rho -0.042 0.002
)4 0.242 0.963
RhD incompatibility
rho 0.050 -0.001
)4 0.166 0.974
RhD immunization
rho 0.044 -0.014
P 0.225 0.700
Infections during pregnancy
rho 0.031 0.051
)4 0.392 0.154
Double test findings
rho 0.324 -0.160
P 0.001 0.001
Triple test findings
rho 0.145 -0.082
P 0.000 0.022
Genetic abnormalities
Rho 0.496 -0.162
P 0.001 0.001
US/MR findings
Rho 0.128 0.071
P 0.001 0.050
Medical abortion
Rho -0.018 -0.615
P 0.612 0.001
Curettage
rho 0.112 -0.323
0.002 0.001
Induced vaginal delivery
rho -0.075 -0.219
)4 0.036 0.001
Caesarean section parva
rho 0.033 -0.013
)4 0.363 0.724
Pregnancy termination time
rho 0.001 -0.416
P 0.972 0.001

Pavlovi¢ I, et al. Vojnosanit Pregl 2020; 77(3): 317-323.

RhD - rhesus D; US — ultrasonography; MR — magnetic resonance.
Note: Statistically significant values are bolded.
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Discussion

Worldwide investigations have shown that occurrence
of congenital anomalies varies greatly among countries. The
prevalence of congenital anomalies according to literature
data ranges from as low as 1.07% in Japan and as high as
4.3% in Taiwan *°. Major anomalies, which significantly af-
fect the development and quality of life of a human indivi-
dual, are present in 2%—3% of newborn children, while anot-
her 2%—-3% of malformations are diagnosed by the age of fi-
ve '" ! They are one of the main causes of childhood deaths
(up to 20%—-25% of cases). Contrary, minor anomalies (skin
lesions, small ears or a narrow gap between the eyebrows)
occur in about 15% of newborns, they do not affect health,
but their presence can indicate at the same time the existence
of some major malformations " '*. Furthermore, frequency
and structure of different types of congenital anomalies de-
pend on the investigated population. Specific studies have
registered the predominance of different congenital anomali-
es, however, based on all available literature data the most
common ones are usually neurologic, cardiac, gastrointesti-
nal and musculoskeletal malformations. Abnormalities on all
other organ systems are less often reported ' '*.

Differences found in congenital anomalies rates in dif-
ferent countries and studies could be based on actual variati-
ons among assessed populations or due to different anomali-
es definitions or study methods ”"°. Additionally, inclusion
of stillbirths, prenatally diagnosed cases and pregnancy ter-
minations increase significantly the overall prevalence of
children with congenital anomalies. Moreover, in less deve-
loped countries there are no registries of children with mal-
formations or the data are poorly documented and insuffici-
ent > '°. Consequently, epidemiologists are often reluctant to
present the total prevalence of congenital anomalies in cer-
tain countries and populations °. Nevertheless, congenital
malformations, taken collectively, are fairly common, and
account for a disproportionate share of adverse perinatal out-
comes. Therefore, in the year 1979, a network of population-
based registries, European Surveillance of Congenital Ano-
malies (EUROCAT) was made in order to conduct epidemio-
logical surveillance of congenital anomalies in Europe *. Cli-

nicians and researchers are encouraged to use data from this
and other reliable population-based registries, while all coun-
tries should take participation in active registration and re-
porting of congenital anomalies °.

In our study of prenatally diagnosed congenital mal-
formations in the population from central Serbia the most
common single organ system anomalies were registered on
CNS, while numerous children also had multiple combined
anomalies. Majority of these multiple anomalies were due to
genetic syndromes (mostly Down syndrome). In our sample
only 12.9% of children were liveborn. This was the first
study in Serbian population that made prediction models for
congenital anomalies based on patients’ characteristics and
medical history data. According to logistic regression the
most important predictors of having a child with combined
multiple anomalies were mother’s age, while gestational dia-
betes was associated with CNS anomalies. The significant
predictor of genetic anomalies was mother’s age.

Conclusion

In our sample from central Serbian referral tertiary cli-
nic congenital anomalies of CNS were the most common
single system anomalies, although malformations of all or-
gan systems were registered. Majority of pregnancies had to
be discontinued due to combined multiple anomalies caused
by genetic disorders. Older mother’s age and diabetes can
imply on the high risk for fetal malformations. Regular
pregnancy check-ups can allow early diagnosis of any gesta-
tional complications and ensure that even children with con-
genital anomalies can be liveborn if their malformations are
correctable. Construction and regular updating of a detailed
(including all patients data) congenital anomalies registry in
Serbia is necessary and might help clinicians and enhance
further investigations of this issue.
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Abstract

Background/Aim. Craniosynostosis is a condition that
occurs intrauterine or develops in the infant period, and
represents premature fusion of cranial sutures. This fusion
of sutures limits the normal cranium development and leads
to disorder in the phase of rapid growth and development
of the brain. Creation of craniosynostoses is associated with
an increased incidence of developmental delay during the
breastfeeding period. Craniosynostoses are treated by sur-
gery. The role of a physiatrist is to postoperatively assess
psychomotor development and implement habilitation
treatment. The aim of this study was to determine distribu-
tion of the type of craniosynostoses according to the age
and gender of patients, effectiveness of habilitation treat-
ment and to estimate the somatosensory evoked potential in
the preoperative and postoperative period in children who
underwent craniosynostosis surgery in the first year of life.
Methods. The study was designed as a retrospective re-
search. The data were collected from medical records of 51
children with craniosynostoses and delay in psychomotor

Apstrakt

Uvod/Cilj. Kraniosinostoza je stanje koje nastaje intraute-
rino ili se razvija u odojackom periodu, a predstavlja prera-
no srastanje kranijalnih sutura. Ovakvo srastanje sutura
ogranic¢ava normalan razvoj kranijuma i dovodi do poreme-
¢aja u fazi brzog rasta i razvoja mozga. Nastanak kranioso-
nostoza povezan je sa pove¢anom incidencijom kasnjenja u
razvoju tokom odojackog perioda. Tretman kraniosinostoza
je hirurski. Uloga fizijatra je da u postoperativhom periodu
izv1si procenu psihomotornog razvoja i sprovede habilitaci-
oni tretman. Cilj ovog rada je bio da se kod dece operisane

development who underwent surgical intervention. The
children included in this study, during follow-up, were in-
volved in the habilitation treatment. Results. An early diag-
nosis and surgical intervention had a favorable effect on the
development of motor function in children with cranio-
synostoses. The importance of stimulation treatment in the
postoperative period was also proved for achievement of an
adequate degree of motor development in children in rela-
tion to age. The results of our study confirmed the results
obtained in previously published studies that the children
who did not undergo surgery and start with the habilitation
treatment immediately after it, had delay in psychomotor
development of moderate degree. Conclusion. Habilitation
treatment significantly reduced the deviations in psychomo-
tor development of children with craniosynostoses if it
started immediately after the surgical procedure.

Key words:

craniosynostoses; skull; infant; psychomotor disorders;
evoked potentials; somatosensory physical therapy
modalities.

od kraniosonostoza u prvoj godini zivota utvrdi distribuciju
tipa kraniosinostoza prema uzrastu i polu deteta, utvrdi efi-
kasnost habilitacionog tretmana i ispitaju somatosenzorni
evocirani potencijali u preoperativhom i postoperativhom
periodu. Metode. Sprovedena je retrospektivna studija, a
podaci su prikupljeni iz medicinske dokumentacije 51 deteta
kod kojih je postavljena dijagnoza kraniosinostoze i uradena
hiruska intervencija, a kod kojih je ustanovljeno kasnjenje u
motornom razvoju u odnosu na uzrast i tip kraniosinostoze.
Deca obuhvadena ovim istrazivanjem su, tokom pracenja,
bila uklju¢ena u habilitacioni tretman. Rezultati. Pokazano
je da rano dijagnostikovanje i hirurska intervencija imaju
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povoljan efekat na razvoj motornih funkcija dece obolele od
kraniosinostoze. Takode je dokazan znacaj stimulacionog
tretmana u postoperativnom periodu na dostizanje adekvat-
nog stepena motornog razvoja deteta u odnosu na starosnu
dob. Rezultati naseg istrazivanja potvrduju rezultate dobije-
ne u ranije objavljeni studijama, da deca koja nisu operisana
i ukljucena u habilitacioni tretman postoperativno, pokazuju
kasnjenje u psihomotornom razvoju umerenog stepena.

ZakljuCak. Habilitacioni tretman znacajno je smanjio od-
stupanja u psihomotornom razvoju dece sa kraniosinosto-
zom, ukoliko je zapocet odmah posle hirurske intervencije.

Kljucne reci:

sinostoze; lobanja; novorodence; psihomotorni
poremecaji; evocirani potencijali, somatosenzorni;
fizikalna terapija.

Introduction

Craniosynostosis is a condition that occurs intrauterine
or develops in the infant period. It represents premature fu-
sion of cranial sutures '. This fusion of sutures limits the
normal cranium development and leads to disorder in the
phase of rapid growth and development of the brain . The
prevalence of craniosynostosis in the United States is 10-16
per 10,000 live births, in the UK 4-5 per 10,000 live births,
while in France is 4.7 per 10,000 live births *. In the Repub-
lic of Serbia, the official data have not been released yet. The
clinical picture of craniosynostosis shows disrupted form of
the skull (dyscrania), fontanelles disappear little earlier than
it is normally, there is a ridge along the ossified su-
ture. Craniosynostosis can be syndromic (Syndrome Apert
and Syndrome Crouson) and nonsyndromic. According to
the localization, craniosynostoses can be sagittal, metopic,
coronal, lambdoid, and combined. According to the etiology,
craniosynostoses can be primary, secondary and syn-
dromic. According to the number of affected sutures, they
can be a single (solitary) and multiple *°. Craniosynostoses
are treated with surgery, by variety of approaches (fronto-
orbital improving or endoscopic) depending on the localiza-
tion °. Creation of craniosynostoses is associated with an in-
creased incidence of developmental delay during the breast-
feeding period. Motor skills have proved especially vulner-
able to damage during this developmental period >. Treat-
ment of craniosynostosis is surgical. The role of a physician
is to postoperatively assess psychomotor development and
implement habilitation treatment. Stimulation treatment
should make a favorable impact on the physical and mental
development of the child who underwent craniosynostosis
surgery in the first year of life, ie. during the breastfeeding
period ’.

The aim of this study was to determine distribution of
the type of craniosynostosis according to the age and gender
of patients, effectiveness of habilitation treatment and to es-
timate somatosensory evoked potentials (SEP) in the preop-
erative and postoperative period in children who underwent
craniosynostosis surgery in the first year of life.

Methods

The study was designed as a retrospective research; the
data were collected from medical records of 51 children with
diagnosed craniosynostosis who underwent surgical inter-
vention at the Department of Neurosurgery of the University
Children's Hospital in Belgrade in the period from 2011 to

Pavicevi¢ D, et al. Vojnosanit Pregl 2020; 77(3): 324-329.

2013. Children had a delay in gross motor development in
relation to the age and type of craniosynostosis. Delay in mo-
tor development in children was revealed by examination of
physiatrists and neurosurgeons, who found that children had
not reached a milestone in motor development for their age
according to the Munich Development Scale ®. This scale
covers the monitoring of development segments during the
first year of life like crawling, sitting, walking, grasping,
perception, speech perception and social behavior. Severity
of the clinical picture, ie. degree of central coordination dis-
order, was determined by the physiatrist in relation to the devia-
tion from postural Vojta reactions °. The children included in
this study, during follow-up, were involved in the habilitation
treatment recommended by physiatrists and neurosurgeons.
Dependent variables monitored in the study were: age
of a child, preoperative findings of a physiatrist, preoperative
findings of SEP, findings of a physiatrist and SEP three and
six months after craniosynostosis surgery, while the inde-
pendent variable was the type of craniosynostosis. In order to
apply statistical and econometric methodology, the data rela-
ting to the variables were coded as follows: gender: 1 — boy,
2 — girl; craniosynostosis type: 1 — syndromic, 2 — non-
syndromic; type of craniosynostosis: 1 — sagittal, 2 — lam-
boid, 3 — coronal, 4 — metopic and 5 — combined; findings of
a physiatrist: 1 — without findings, 2 — findings of is normal,
3 — disorder of the central coordination of the lower degree
(the deviation of the normal motor development + one
month), 4 — disorder of the central coordination of a modera-
te level (the deviation of the normal motor development 2—3
months), 5 — disorder of the central coordination of severe
degree (deviation from the normal motor development up to
6 months); SEP findings: 1 — no finding, 2 — normal finding,
3 — disorder of the lower degree, 4 — disorder of moderate
degree; genetic anomaly: 1 — does not exist, 2 — exists.

Results

Our study tested and followed 51 children with
craniosynostosis. Of all the respondents, 34 (66.7%) were
boys and 17 (33.3%) were girls. The average age of the chil-
dren expressed through the arithmetic mean was 169.08 days
(50% of children were younger than 154 days, and other half
of children was older than 154 days). Distribution of patients
according to the type of craniosynostosis and gender is given
in Table 1. Based on the data presented in Table 1 only one
girl had the type 1 of craniosynostosis (syndromic). All other
children, 50 of them, had the type 2 of craniosynostosis
(nonsyndromic). Among them, 34 (66.7%) were boys and 17
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(33.3%) were girls. Distribution of patients according to the
type of craniosynostosis and age is shown in Figure 1. The
patients were divided into three groups according to their a-
ge. The youngest patients, younger than 126 days, mostly
suffered from nonsyndromic craniosynostosis type 1 and
type 5 (9 or 17.6%, and 8 or 15.7%, respectively). Patients
aged between 127 to 182 days mostly suffered from
nonsyndromic craniosynostosis type 5 (6 or 11.8%). The sa-
me was in the third age group, over 183 days. Ten of them
(19.6%) had nonsyndromic craniosynostosis type 5.

Table 1
Distribution of patients based on the gender and the type
of craniosynostosis

Type of Patients, n Total, n
craniosynostosis boy girl (%)
Syndromic 0 1 1(2)
Nonsyndromic 34 16 50 (98)
Total, n (%) 34 (66.6) 17 (33.3%) 51 (100)

Distribution of patients with craniosynostoses according
to the preoperative findings of a physiatrist related to the
central coordination disorder degree is given in Table 2. It
was shown that 17 (33.3%) patients had some type of

M age up to 126 days

9
4
3 2
in ..
|

sagittal

3
0 . 0
lambdoid coronal

W age between

127 and 182 days

nonsyndromic craniosynostosis but without preoperative fin-
ding of a physiatrist. Finding of a physiatrist for one patient
was normal, 8 (15.7%) patients had disorder of the central
coordination of the lower degree, 19 (37.3%) patients had di-
sorder of the central coordination of the moderate degree and
6 (11.8%) of the patients had disorder of the central coordi-
nation of the severe degree. Totally, 33 (64.7%) of the pati-
ents with nonsyndromic craniosynostosis had disturbed cen-
tral coordination of various degrees.

Distribution of patients with craniosynostosis according
to the findings of a physiatrist related to the central coordina-
tion disorder degree three months after operation is given in
Table 3. It was shown that 8 (15.7%) of the patients did not
have finding of a physiatrist three months after surgical tre-
atment (5 of them had combined type of craniosynostosis), 3
(5.9%) of the patients had normal finding of a physiatrist, 14
(27.5%) of the patients had disorder of the central coordina-
tion of the lower degree, 21 (41.2%) of the patients had di-
sorder of the central coordination of the moderate degree,
and 5 (9.8%) of the patients had disorder of the central coor-
dination of the severe degree; a total of 40 (78.4%) of the
children had some degree of the central coordination disorder
three months after operation, mostly those with sagittal and
combined type of craniosynostosis (14 and 18, respectively).

age over 183 days

18
i A
10
8
G
= [l

metopic combined total

Fig. 1 — Distribution of patients based on the age and the type of craniosynostosis.

Table 2

Distribution of patients based on the type of craniosynostosis according to preoperative findings of a physiatrist

Type of nonsyndromic craniosynostosis

Findings of a physiatrist

Total number

1 2 3 4 5
Sagittal 5 0 3 6 2 16
Lambdoid 2 0 0 0 1 3
Coronal 0 0 0 2 1 3
Metopic 2 1 0 1 1
Combined 8 0 5 10 1 24
Total number 17 1 8 19 6 51

Note: bolded values represent the highest number in a total sample of patients (n = 51)

Findings of a physiatrist: 1 — without finding, 2 — finding is normal, 3 — disorder of the central coordination of lower degree
(deviation of the normal motor development = one month), 4 — disorder of the central coordination of moderate degree (the
deviation of the normal motor development 2-3 months), 5 — disorder of the central coordination of severe degree (deviation

from the normal motor development up to 6 months).

Pavicevi¢ D, et al. Vojnosanit Pregl 2020; 77(3): 324-329.
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Table 3

Distribution of patients based on the type of craniosynostosis according to the findings of a physiatrist three months
after surgery

Findings* of a physiatrist

Type of craniosynostosis

Total number

1 2 3 4 5
Sagittal 1 1 6 6 2 16
Lambdoid 1 1 0 0 1 3
Coronal 0 0 0 3 0 3
Metopic 1 0 0 3 1
Combined 5 1 8 9 1 24
Total number 8 3 14 21 5 51

Note: bolded values represent the highest number in a total sample of patients (n = 51)

*For explanation see under Table 2.

Distribution of patients based on the type of cranio-
synostosis according to the findings of a physiatrist six months
after the surgery is given in Table 4. It can be seen that six
months after the operation, all the patients had findings of a
physiatrist related to the central coordination disorder, mostly
the lower and moderate degree (37 patients or 72.5%).

Table 4
Distribution of patients based on the type of craniosynostosis
according to the findings of a physiatrist six months after
surgery

Findings* of a physiatrist

Type of craniosynostosis ) 3 Total
number

Sagittal 5 4 7 16
Lambdoid 1 1 1 3
Coronal 0 1 2 3
Metopic 1 3 1 5
Combined 8 13 3 24
Total number 15 22 14 51

Note: bolded values represent the highest number in a total
sample of patients (n = 51)
*For explanation see under Table 2.

There were no statistically significant differences in di-
stribution of patients according to SEP findings in three dif-
ferent periods of time: preoperatively, three months and six
months after the surgical treatment (Table 5).

Discussion

Our study included 51 children, 34 (66.7%) boys and 17
(33.3%) girls, underwent craniosynostosis surgery in the first
year of life. This gender distribution of children with cranio-
synostosis is in accordance with results of the longitudinal

Table 5

studies of American pediatric neurosurgeons, published in
2012 and 2015 ' "', Namely, in those studies two-thirds of
children who underwent craniosynostosis surgery were male.

Our results showed that average age of the children was
169.08 days. Previous studies suggest that surgery before the
age of 6 months results in the improvement in long-term neu-
rological outcome .

Distribution of our patients according to the type of
craniosynostosis and gender is consistent with results repor-
ted in 2015 that 8% of all the patients affected by cranio-
synostosis suffer from nonsyndromic craniosynostosis .
Most our patients, 16 (31.4%) and 24 (47.1%) had non-
syndromic craniosynostosis type 1 and type 5, respectively.

Published data show that children with detected cranio-
synostosis usually undergo the surgery at the age of 4 to 16
months * ', This attitude of American neurosurgeons is dif-
ferent from the attitudes of our neurosurgeons. Our opinion
is that the best period form performing the surgical treatment
is the age of 0 to 6 months because the first year of life is a
time when the habilitation treatment after surgery has the
best effect on the of psychomotor development of the
child. Craniosynostosis in elderly children cause damage of
various cognitive functions (attention, speech, abstract thin-
king) and their recovery is incomplete after surgery, as evi-
denced by a number of longitudinal studies '*'*.

The results after three months of the intervention sho-
wed that the number of patients with no findings of a
physiatrist reduced from 33.3% to 15.7%. It is necessary that all
children underwent the craniosynostosis surgery have physi-
atrist’s examination and habilitation treatment as well. This
is the only way that patients with craniosynostosis get the
opportunity to achieve maximum functional recovery period *°.

Distribution of patients according to sensory evoked potential (SEP) findings, preoperatively, three months and six months
after the surgery

Patients, n (%)

SEP findings preoperatively 3 months after surgery 6 months after surgery
No finding 40 (78.4) 39 (76.5) 37 (72.5)
Normal 0(0) 0(0) 3(5.9)

Lower degree disorder 3(5.9) 6(11.8) 8 (15.7)
Moderate degree disorder 815.7 6 (11.8) 3(5.9

Total 51 (100) 51 (100) 51 (100)

Pavicevi¢ D, et al. Vojnosanit Pregl 2020; 77(3): 324-329.
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Six months after the operation, all the patients had fin-
dings of a physiatrist related to the central coordination di-
sorder, mostly the lower and moderate degree.

All the subjects in this study were included in the po-
stoperative habilitation treatment, which led to an evident
clinical improvement six months after the intervention. Limi-
tation of our research was the fact that it was not possible to
use the scales for evaluation of psychomotor development
such as the Psychomotor Development Index as well as the
Bayley Scales of Infant Development, which would make
physical treatment findings more accurate.

A small number of the SEP findings, regardless of the
severity of the disorder and the type of craniosynostosis,
show an inadequate diagnosis and monitoring of recovery of
patients after the surgery. This result speaks about the need
for education of physiatrists about the importance of
neurophysiological testing the patients with craniosynostosis.

Our study analyzed the findings of somatosensory evo-
ked potentials. Since the evoked potentials diagnose changes
in the conductivity of the afferent fibers and maturation of
CNS, the findings that are generated by the SEP represent a
reliable parameter of general motor status, and, accordingly,
it is expected that children with deviations in the SEP findings
are on a continuous rehabilitation. Our research was carried out
during the postoperative habilitation. It was shown that the ab-
normal SEP finding is an important diagnostic tool in assessing
the planning and implementation of continuous habilitation. The
real significance of neuropsychological testing would be evident
if the analysis of all the types of evoked potentials in patients are
carried out for a longer follow-up. On this manner an adequate
monitoring of the recovery and development of CNS functions
would be provided.

The preoperative findings of a physiatrist as well as
those 3 months after the surgery did not differ. In both peri-
ods, most patients had the moderate degree of the central co-
ordination disorder (19 patients preoperatively and 21 pati-
ents 3 months after the surgery). These results suggest that a
longer interval of time is required for the physical therapy
treatment, regardless of the severity of the clinical fin-
dings. Results relating to physical therapy cannot be detected
after only three months of the treatment.

Analysis of findings of a physiatrist 6 months after the
surgery showed that all the patients had that finding and that
was no patient with the central coordination disorder of the
severe degree. Besides, this analysis revealed that most of
the patients (22 or 43.1%) had the mild impairment of the
central coordination, 15 (29.54%) of the patients had normal
finding, and 14 (27.4%) of the patients had the central coor-
dination disorder of the moderate degree. These results were
much better than those from the preoperative period and the
three-months period after the surgery and are consistent with
those from the literature % On the other hand, these results show
the effectiveness of postoperative habilitation treatment.

Analysis of the SEP findings showed that the most pati-
ents had no such a finding in all three period of time when
clinical estimation of the patients was performed (78.4%,
76.5% and 72.5% of the patients in the preoperative period,
three months after the surgery and six months after the
surgery, respectively). Contrary to rhis, the preoperative fin-
dings of a physiatrist could not be found in 17 patients whe-
reas 6 months after the surgery all the respondents had such
the finding. Due to this we could not perform correlation
analysis between clinical and SEP findings in our patients. In
order to make the data comparable, it is necessary that a
physiatrist at each stage of the treatment refer patients to the
neurophysiological testing (preoperatively, three and six
months after the surgery).

Regardless of mentioned limitations, our study showed
that the early diagnosis and surgical intervention had a favo-
rable effect on the development of motor function in children
with craniosynostosis. The importance of habilitation treat-
ment in the postoperative period was also proved for the ac-
hievement of an adequate level of motor development in chil-
dren underwent craniosynostosis surgery in relation to age.

Conclusion

If children with craniosynostosis begin habilitation tre-
atment immediately after the surgical intervention, there is a
significant reduction of the psychomotor development devia-
tions.
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Penetrating neck injury with consequential thoracic complications
managed with use of video-assisted thoracoscopic surgery — A case

report

Penetrantna povreda vrata sa posledi¢nim grudno-hirur§kim komplikacijama
reSenim primenom video-asistirane torakoskopije
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Abstract

Introduction. Penetrating injuries of the neck are poten-
tially life-threatening conditions. They can cause injuries of
larynx, trachea, esophagus and major blood vessels in this
area. Case report. The patient was a 28-year-old male who
was stabbed with broken glass penetrating the front side of
the base of his neck. The patient had dyspnea and the
wound was inflicted the night before admission to hospital.
An otorhinolaryngologist found a stab wound in the region
of the left basis of the neck. The wound was 2 cm long with
no signs of bleeding and deep injuries of the anatomical
structures of the neck. However, since left hemopneu-
mothorax was clinically and radiologically apparent, drain-
age of the thorax was performed upon admission to the in-
tensive care unit. Initially, 400 mL of hemorrhagic effusion
was evacuated. However, 24 hours later the patient became
hemodynamically unstable. It was an indication for video-
assisted thoracoscopy (VATS). Therefore, VATS was used
as a diagnostic method in order to determine the nature of

Apstrakt

Uvod. Penetrantne povrede vrata su vtlo ozbiljne povrede
zbog mogucih lezija grkljana, dusnika, jednjaka i velikih krv-
nih sudova te regije. Prikaz bolesnika. Bolesnik, star 28
godina povreden je ubodom razbijenog stakla u predeo
prednje strane baze vrata. Bolesnik se javio na pregled zbog
otezanog disanja, a povreda je nastala no¢ uoci prijema. Pri-
likom pregleda otorinolaringologa konstatovana je ubodna
rana u predelu baze leve strane vrata duzine oko 2 cm bez
znakova aktivnog krvarenja i prisustva povreda dubljih ana-
tomskih struktura vrata. Klinicki i radioloski ova povreda
manifestovala se levostranim hematopneumotoraksom. Na-
kon prijema u jedinicu intenzivne nege ucinjena je torakalna
drenaza, kojom je evakuisano inicijalno 400 mL hemoragic-

the injury. Intraoperatively, we treated a laceration of pleu-
ropulmonary adhesion which was continuously bleeding from
the apex of the thoracic cavity. As a result, adequate surgical
hemostasis was achieved. Furthermore, during the three-week
postoperative period, thoracic tubes were placed due to the
prolonged air leakage. A thoracic tube was placed laterally along
with another one which was placed in intercostal space higher.
After total reexpansion of the left lung, thoracic tubes were ex-
tracted, and the patient was discharged. Conclusion. Nowa-
days, VATS has become a highly important ultimate treatment
of thoracic trauma. This minimally invasive method allows us
to verify injury type and localization, to resolve it and further to
follow-up evaluation of pathological changes in the lungs, peri-
cardium, mediastinum, pleura and thoracic wall. In the case of
stab wounds in the cervical region, any injuries of the lungs and
pleura must be taken into consideration.

Key words:
neck injuries; hemothorax; pneumothorax; drainage;
thoracoscopy; minimally invasive surgical procedures.

nog sadrzaja. Nakon 24 ¢asa doslo je do hemodinamske ne-
stabilnosti bolesnika. To je bila indikacija za hirursku inter-
venciju. Primenjena je video-asistirana torakoskopija
(VATS) kojom je dijagnostikovana priroda povrede. Intrao-
perativno je uocena presecena pleuro-pulmonalna priraslica
koja se nalazila u vrhu intratorakalnog prostora odakle je
kontinuirano krvarilo. Uradena je hirurska hemostaza. To-
kom daljeg lecenja, koje je ukupno trajalo tri nedelje, morali
smo zbog prolongirane aerostaze da plasiramo jos jedan to-
rakalni dren lateralnije i za jedan interkostalni prostor vise
od prethodnog. Nakon postignute kompletne reekspanzije
levog pluca drenovi su izvadeni i bolesnik je otpusten iz kli-
nike. Zaklju¢ak. VATS danas zauzima sve vise mesta u de-
finitivhom zbrinjavanju torakalne traume. Ovom minimalno
invazivhom metodom u moguénosti smo da lokalizujemo 1
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utvrdimo vrstu povrede, zbrinemo iste i dalje pratimo eva-
luaciju patoloskih promena pluca, perikarda, medijastinuma,
pleure i zida grudnog kosa. Kod ubodnih rana vrata mora-
mo misliti i iskljuciti i povrede pluca i pleuralnih prostora.

Kljuéne reéi:

vrat, povrede; hematotoraks; pneumotoraks; drenaza;
torakoskopija; hirurgija, minimalno invazivne
procedure.

Introduction

Penetrating neck injuries (PNIs) are very serious condi-
tions that can jeopardize patient’s life due to the anatomical
position of vital organ structures within a relatively small
and unprotected anatomical region '. PNIs are observed in
10% of all trauma patients and carry a 3-6% mortality
rate >*. The most common causes of intentional PNIs are stab
injuries and missile injuries from firearms. On the other hand,
accidental PNIs are most often due to falls on sharp objects,
such as sticks or glass. Regardless of a cause, it is important to
determine the mechanism of penetration because of the extent of
tissue damage and possible treatment options >°.

Both anatomically and clinically, the neck is divided in-
to the posterior and anterior triangle with the anterior neck
triangle being subsequently classified into three horizontal
zones of injury (from zone I to III) for PNIs *. Although it
has been reported that zone II injuries (between the angle of
the mandible and the cricoid cartilage) are the most common
(50-80% of all PNIs), injuries to zone I (between the clavi-
cles and the cricoid cartilage) carry the highest mortality due
to vascular or visceral injuries and high-risk surgical explora-
tion > **. Vascular injuries are the most frequent complica-
tions, occurring in 25% of PNIs, and are associated with a
50% mortality rate >. Although different blood vessels can be
affected, injuries of common carotid artery are rare due to
the elasticity and wall thickness of this blood vessel *.

Previous studies reported rare incidence of aerodiges-
tive injuries as potential complications of PNIs (Table
1) **>®. However, Demetriades et al. ', reported the incidence
of hemopneumothorax in 40 out of 223 patients (17.9%) with
PNIs. However, it is important to emphasize that the mortal-
ity of the traumas that include aerodigestive injuries is between
10-20% *>®. Additionally, other reported complications of
PNIs are: thrombophlebitis of jugular vein, mediastinitis, sepsis,
stenosis of the airways, and posttraumatic fistula "%

Symptoms of PNIs may range from visible bleeding,
dyspnea, dysphagia, stridor, pain, focal neurological deficits to a
fatal hemorrhagic shock. Diagnostic methods of PNIs include:
standard otorhinolaryngological examination, chest radiography,
neck and thorax multislice computed tomography (MSCT),
Doppler of blood vessels of the neck, as well as the endoscopic
methods: laryngoscopy, bronchoscopy, and esophagoscopy .

Video-assisted thoracoscopy surgery (VATS) has be-
come a standard diagnostic and therapeutic modality in tho-
racic surgery. It has been described as a useful method for
the diagnosis and management of thoracic injuries, including
the complications of PNIs ' '2.

The aim of this case report was to present a patient with
a PNI of zone I and consequential thoracic complications
successfully resolved by the application of VATS.

Vesovi¢ N, et al. Vojnosanit Pregl 2020; 77(3): 330-334.

Case report

The patient was a 28-year-old male who was stabbed
with broken glass penetrating the front side of the neck (zone
I injury) the night before admission to our clinic. The next
day the patient was examined at the Emergency Department
in charge of surgical admissions at the Military Medical
Academy in Belgrade. A linear 2 cm laceration was noted in
the zone I of the neck with no active bleeding. There was an
interruption of skin and subcutaneous tissue to the muscle
layer (Figure 1). An otorhinolaryngologist performed rhino-
scopy, oropharyngoscopy and indirect laryngoscopy to rule
out any injuries of the ear, nose and throat region. Due to
complaints of chest pain and dyspnea, a chest radiography
(Figure 2) and MSCT of the thorax were taken. They re-
vealed pneumomediastinum and hemopneumothorax on the
left, as well as subcutaneous emphysema (Figure 3).

Fig. 1 — Location of the neck wound.

Fig. 2 — Radiography of the lung and heart
at the time of admission.
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Fig. 3 — Multisliced computed tomography (MSCT) of the thorax at the time of admission.

The patient was admitted to the surgical intensive care
unit, where he underwent thoracic tube placement. By the
next morning he had drainage of 400 mL of hemorrhagic flu-
id. The patient remained hemodynamically stable and the
following day he was referred to the Clinic for Chest Surgery
of the Military Medical Academy. During the afternoon
hours his blood pressure dropped as well as his hemoglobin
and hematocrit levels. Under the circumstances, a VATS ex-
ploration was performed under general anesthesia. Two inci-
sions were made on the left side of the thoracic wall — one in
the VIII intercostal space at the posterior axillary line, and
the other one in the IV intercostal space at the anterior axil-
lary line (Figure 4).

Fig. 4 — The sites where ports and thoracic tubes
were placed.

During the procedure we noticed bleeding from an ad-
hesion in the apex of the left pleural cavity with no lung le-
sions and/or bullous changes. Surgical hemostasis was per-
formed, which led to the patient becoming hemodynamically

stable. Due to delayed lung reexpansion, another thoracic
tube was placed ten days after the VATS procedure, which
resulted in prolonged hospitalization. As control radiography
showed total reexpansion of the left lung, the tubes were re-
moved after the clamping probe (Figure 5). The patient was
discharged in good general condition after 22 days of hospi-
talization.

Fig. 5 — Radiography of the lung and heart
at the time of discharge.

Vesovi¢ N, et al. Vojnosanit Pregl 2020; 77(3): 330-334.
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Discussion

Based on the scientific literature, PNIs are observed in
10% of all trauma patients >°. Due to the vital organs present
in this region and their complex anatomical relationships,
these injuries require a multidisciplinary approach. There-
fore, a prompt intervention of the entire medical team is of
the highest importance for an adequate management of PNIs
(e.g. vascular, visceral and neurological injuries) and preven-
tion of fatal complications >°.

The initial assessment of PNIs is still one of the biggest
controversies in trauma surgery '. In this case report, we did
not use routine surgical exploration of the neck although, in
the past, it was obligatory and represented the standard
treatment for PNIs, irrespective of signs or symptoms > '.
The major argument for this is a potential possibility to miss
occult life-threatening injuries. In most cases, zone II injuries
are surgically explored because they are more accessible and
easy to explore. On the other hand, zone I or III injuries are
usually evaluated by several imaging methods prior to sur-
gery, since they are difficult to manage ” °. This led to a
high rate of negative neck exploration (30-80%) and signifi-
cantly associated morbidity (50%) '°. Although the zoning sys-
tem of PNI classification was the most commonly used in eve-
ryday clinical practice, it is important to emphasize that the ex-
ternal hole often does not correlate with the internal injury .

Contemporary protocols for assessing and treating pa-
tients with PNIs are based on the patient’s hemodynamics
and airway status, together with a thorough physical exami-
nation. Recent studies suggest selective non-operative man-
agement (SNOM) of PNIs, >* which was also applied in our
patient. It is based on thorough clinical examination and ad-
ditional investigations as a safe and reliable way to exclude
clinically significant injuries. Roepke et al. "’ recommend
that computed tomography angiography should be performed
additionally in hemodynamically stable patients who are
with no hard signs of injury. The benefits of the SNOM ap-
proach have been confirmed with high sensitivity (93-95%)
and a negative predictive value of 97% " '*. On the other
hand, in hemodynamically unstable patients with hemopty-
sis, hematemesis, arterial bleeding, rapidly expanding hema-
toma, subcutaneous emphysema, hoarseness or painful swal-
lowing, a prompt evaluation under anesthesia that might in-
clude laryngoscopy, esophagoscopy, bronchoscopy or even
surgical exploration is recommended > "°.

Although pharyngoesophageal injuries were not pre-
sented in our case, it is important to emphasize that their
overlooking is among the most frequent pitfalls in penetrat-
ing neck trauma, as clinical signs are not always obvious.
Any delays in treating them may lead to major morbidity or
even death ® *. Esophageal injuries are uncommon and diffi-
cult to detect in the early stages due to inconspicuous clinical
findings. If the diagnosis is made within 24 h, more than
90% of patients survive; otherwise, the survival rate drops
quickly "°. Although esophageal injuries are more common
than pharyngeal injuries, the latter ones are usually obvious
on presentation and intraoral examination, whereas the diag-
nosis of occult injuries of the hypopharynx could easily be
missed during a simple clinical examination. However, the
management of pharyngeal injuries is usually conservative

Vesovi¢ N, et al. Vojnosanit Pregl 2020; 77(3): 330-334.

unless there is a major facial bone that needs debridement or
edema causing airway obstruction .

In the presented case report, zone I PNI caused bleeding
from an adhesion in the apex of the left pleural cavity, which
was successfully treated with VATS. What was unique about
the injury of this young male was that the cutting wound on
the neck did not look serious during the first examination.
Nevertheless, his parietal pleura was injured but no lesions
were detected on aerodigestive structures. Regarding the in-
juries which could quite possibly cause hemopneumothorax
or bleeding of unknown location within the pleural cavity,
VATS is a preferable diagnostic and therapeutic proce-
dure '" ', Although a physical examination and plan chest
radiography are the essential diagnostic tools in chest
trauma, the use of VATS is recognized as an important diag-
nostic tool, especially in the cases with unknown source of
hemothorax. It is safe, less invasive, potentially as effective
as thoracotomy, tolerated better than thoracotomy, and with
fewer postoperative complications compared to thora-
cotomy ***'.

Landreneau et al. » presented how 23 cases of retained
hemothorax were successfully managed by using VATS,
which is in agreement with our case. In addition, in a retro-
spective analysis of 121 case reports of patients operated for
open chest trauma, Samiatina and Rubikas ** reported that
VATS could be an alternative intervention to urgent thora-
cotomy. VATS was used in 33 cases and other 88 patients
were operated through thoracotomy incision. They stated that
drain presence in the pleural cavity and duration of post-
operative treatment after VATS were significantly shorter
compared to urgent thoracotomy. They also reported signifi-
cantly less consumption of non-narcotic analgesics in the
group of patients treated with VATS compared to the pa-
tients managed by urgent thoracotomy **.

VATS requires developed surgical skills, physicians'
experience and a well- equipped facility. An additional re-
quirement for VATS use is that the patient’s condition must
allow one-sided lung ventilation under general anesthesia.
There are also several contraindications for use of VATS:
hemodynamic instability, massive hemothorax, suspected
cardiac injuries, etc. Furthermore, the most common compli-
cation of VATS is transient hypoxemia or reversible ar-
rhythmia while more serious and frequent complications are
reported in patients with malignances ' '*2% 2!,

Conclusion

The management of PNIs requires a multidisciplinary team
of physicians who will be included in the diagnostics and treat-
ment depending on the complexity of the involved anatomical
structures. Although visceral complications are uncommon, a
thorough physical examination along with additional investiga-
tions should further reduce a possibility of their development.
VATS is a safe, less invasive and reliable method for resolving
visceral complications of PNIs in the chest.
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Post-traumatic stress disorder psychotic subtype or comorbid
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Podtip post-traumatskog stresnog poremecaja ili komorbidni psihoti¢ni
poremecaj 1 procena sposobnosti za vojnu sluzbu

Bratislav Zivi¢*, Danilo Jokovié¢*, Marija Vranié¢*, Zvezdana Stojanovic’*T

Military Medical Academy, *Clinic for Psychiatry, Belgrade, Serbia; University of

Defence, 'Faculty of Medicine of the Military Medical Academy, Belgrade, Serbia

Abstract

Introduction. Recent studies have shown that diagnostic
differences in the opinion whether some case is a psychotic
subtype of posttraumatic stress disorder (PTSD) or a co-
morbid psychotic disorder still exist. In a case of mental
disorders, a specific nature of military environment requires
a detailed evaluation of abilities for military service (MS).
Case report. A 34-year old male noncommissioned officer
(NCO) showed symptomatology of PTSD (according to the
Diagnostic and Statistical Manual of Mental Disorders —
DSM-1V) after experiencing a traumatic event in peacetime
conditions. In addition to experiencing trauma as an adult,
the patient was also exposed to eatly-age trauma, when his
father committed suicide. After a pharmacotherapy and
cognitive behavioral therapy treatment, he was remitted and
returned to his duty. Triggered by new stress caused by un-
favorable environmental factors (occupational environ-
ment), psychotic phenomenology appeared. After two years
of psychiatric treatment, patient was evaluated unfit for MS.
Conclusion. Eatly-age trauma and/or PTSD ate predispo-
sitions for a comorbid psychotic disorder, while the diag-
nostic entity of psychotic subtype of PTSD requires further
research. Evaluation of MS abilities in patients with psy-
chotic disorder based on our clinical experience, will require
a psychiatric treatment for at least two years, which is in
accordance with a research conducted in the British Army.

Key words:

stress disorders, post-traumatic; psychotic disorders;
comorbidity; military personnel; drug therapy;
recurrence; professional competence.

Apstrakt

Uvod. Dosadasnja istrazivanja ukazuju da jo$ uvek postoje
dijagnosticka razmatranja da li je u pitanju psihoti¢ni podtip
posttraumatskog stresnog poremecaja (PTSP) ili komorbid-
ni psihoticki poremecaj (KPP). Specifi¢nost vojne sredine,
zahteva kod svakog mentalnog poremecaja brizljivu evalua-
ciju kapaciteta za obavljanje vojne sluzbe (VS). Prikaz bo-
lesnika. Prikazan je podoficir, star 34 godine, koji je nakon
mirnodopskog traumatskog dogadaja ispoljio simptomato-
logiju PTSP (prema Dijagnostickom i statistickom prirucni-
ku za mentalne poremecaje — DSM 1V). Pored traume u od-
raslom dobu, bolesnik je bio izloZen i traumatizaciji u ranom
detinjstvu, zbog suicida oca. Nakon tretmana lekovima i
kognitivno-bihevioralnom psihoterapijom, postignuta je re-
misija i bolesnik je vracen na svoju duznost. Nakon novog
stresa, uslovljenog nepovoljnim faktorima radne sredine,
doslo je do ispoljavanja i psihoti¢ne fenomenologije. Nakon
dvogodisnjeg psihijatrijskog lecenja, bolesnik je ocenjen
“Nesposoban” za VS. Zaklju¢ak. Rana trauma i/ili PTSP
su predisponirajuéi faktori za KPP, dok dijagnosticki entitet
— PTSP psihoti¢ni podtip, zahteva dalje istrazivanje. Pro-
cena sposobnosti za VS kod bolesnika sa psihoti¢nim
poremecajem, na osnovu naseg iskustva, namece potrebu
za, najmanje, dvogodisnjim psihijatrijskim le¢enjem, $to je u
skladu sa istrazivanjem sporovedenim u britanskoj armiji.

Kljucne reci:

stresni poremecaji, posttraumatski; psihoticki
poremecaji; komorbiditet; vojni kolektiv; leCenje
lekovima; recidiv; sposobnost, radna.

Introduction

Recent studies point to association between PTSD and
psychotic disorders, but there are still diagnostic differences

in opinion whether this is a subtype of PTSD or a comorbid
psychotic disorder '. Namely, noticeably higher PTSD rates
were recorded in patients with psychotic disorder (30%) than
in overall population (7.8%) 2. On the other hand, about 10%
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of PTSP patients also have a psychotic experience ', while
other studies show significantly higher incidence (15-64%) .
The explanation for this may lie in the possible overlap of
genes associated with PTSD, and genes which carry an in-
creased risk of developing psychotic disorders, schizophrenia
in particular *°.

Comorbidity of PTSD and psychotic disorders is best
researched in war veterans. Evidence gained in the war years
on the territory of former Yugoslavia showed that as many as
40% of war veterans reported some kind of psychotic
symptoms, mainly delusions and hallucinations. Most of
them didn’t experience any bizarre hallucinations, only the
hallucinations related to the traumatic event itself °. Similar
results regarding war veterans with psychotic symptoms are
found in studies conducted in America. There was, also, a
high correlation between the intensity of PTSD and
psychotic symptoms " *.

Having in mind the biopsychosocial approach, it is evi-
dent that some personality traits (immaturity, neuroticism,
ambivalence, insecurity, passive-dependent traits), as well as
unfavorable circumstances of social milieu of patient’s life
and work (lack of support, lack of understanding, mockery,
added pressures, subsequent imposition of a sense of
responsibility and guilty conscience) are factors which could
predispose development and persistence of symptoms of
PTSD and comorbid disorders °.

Responsibility of military psychiatrists in the process of
evaluation of capability for military service (MS) is signifi-
cant because of the specific nature of military occupation and
the military environment in which a patient should be reinte-
grated. An officer is an educator, teacher and instructor of his
younger colleagues and soldiers and his authority needs to be
based on expert knowledge, human capacity and inclination
towards correct leadership and command. Also, the officer
needs to be capable of working as a team player and carrying
out guard service duties (one of the most demanding combat
tasks in peacetime). A specific nature of military environ-
ment which includes military discipline, particular language
used in commands, specific symbolism, emphasized ceremo-
nialism, specific occupational and private environment, spe-
cific evaluation and assessment criteria, life and work within
a group and separation from the family additionally compli-
cate and create difficulties in evaluating professional MS
working ability in active military personnel (AMP) '

Case report

We presented a 34-year old male patient, noncommissi-
oned officer (squad commander, NCO) displaying sympto-
matology of PTSD and psychosis as well as the process of
evaluation of professional military service (PMS).

The patient started with the psychiatric treatment three
weeks after the traumatic experience. Trauma was acquired
in peacetime conditions, namely the patient was in the civi-
lian environment, in the evening, after his working hours,
when he was physically assaulted by a group of strangers and
was hit by a dull object in the head (he didn’t lose consciou-
sness, had nausea or vomited). Since the event, the patient

has been thinking about what could have happened, has been
concerned for his life, has been having sleep disturbances
(dreaming about the traumatic event), has been irritable, ten-
se, prone to losing his temper quickly, having headaches, re-
treated from social situations, has been apathetic and avoided
talking about the trauma or leaving the house without his
spouse. Details from patient’s personal anamnesis which we-
re to be noted — he was married with two children, genetic
burden was present, the father committed suicide when he
was 10. Before the traumatic event, patient had never consul-
ted a psychiatrist and was described as a responsible and di-
ligent NCO in his unit and by the military psychologist
(mandatory hetero-anamnestic data from the unit if an AMP).

Psychiatric treatment began, three weeks after the trau-
ma, in outpatient conditions (Department for Mental Health
of the Clinic for Psychiatry, Military Medical Academy).
During the outpatient treatment, the following diagnostic
procedures were performed: somatic and neurological exa-
mination, computed tomography (CT) scan of the head and
electroencephalography (EEG) results were normal, the re-
sults of routine blood (a complete blood count — CBC, and
biochemical serum analysis) and urine tests, as well as
thyroid gland hormones concentration [thyroid-stimulating
hormone (TSH), free thyroxine (FT4), triiodothyronine (T3),
anti-thyroid peroxidase (anti-TPO) and anti-thyroglobulin
(anti-Tg) antibodies], all were in the normal range. The pati-
ent received antidepressant (paroxetine 20 mg/day), anxi-
olytic (alprazolam 1 mg/day), hypnotic therapy (zolpidem 5
mg/day), and cognitive-behavioral therapy. After a few
months of therapy, along with a one month long sick leave,
the patient was remitted and returned to the unit as capable,
but was exempt from his guard service duty and on-call MS
in the following three-month period.

In the months to follow his remission, for a total dura-
tion of a year after the trauma, the patient was treated in out-
patient conditions at the Department for Mental Health of the
Clinic for Psychiatry, Military Medical Academy in Belgra-
de. He had check-ups every month, with gradual reduction of
medicament therapy, complete remission and the return to
adequate behavior in professional, social and family envi-
ronment.

Upon returning to the unit, the patient suffered a new
stress. He was informally accused by his superior officers of
being responsible of an event that happened in his absence
and was verbally pressured into admitting guilt. One year
after the first trauma (i.e. the physical assault), and shortly
after the new stress, the patient was again experiencing in-
tense traumatic experience ruminations, sleep deprivation
and nightmares; he was irritable, retreated from social situa-
tions, avoided talking about the trauma, had difficulty being
a functional family member and was professionally dys-
functional. During a premature and irregular check-up at the
Department for Mental Health of the Clinic for Psychiatry,
Military Medical Academy, PTSD relapse was evident, but
with psychotic symptoms now present.

Delusions regarding relations and persecutions, as well
as auditory hallucinations were present; elements of these
psychotic symptoms were associated with traumatic experi-
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ence. Due to the deterioration of his mental condition, one year
after the first trauma, the patient was hospitalized for treatment.
Cognitive model of PTSD in our patient is shown in Figure 1.
Hospital treatment, for the first time, included an
atypical antipsychotic (risperidone 4 mg/day), and it was
continued with an antidepressant (sertraline 50 mg/day),
mood stabilizer (valproate 1,000 mg/day) and anxyolitic (al-
prazolam 1 mg/day), which reduced PTSD and psychotic
symptomatology. In the period of hospitalization, the Mini-

Experience before trauma
Father's suicide
Growing up without the father

T~

International Neuropsychiatric Interview for diagnosing
psychotic disorders was applied '*; posttraumatic stress dis-
order was diagnosed by the use of the Clinician Administe-
red PTSD Scale (CAPS) ", according to the Diagnostic and
Statistical Manual of Mental Disorders — DSM-IV > ' and
exposure to early-age trauma was diagnosed through the
Childhood Trauma Questionnaire (short review of the six
early traumatic experiences: death, divorce, violence, sexual
abuse, illness or others) .

Lower educational level (NCO) = .
Existential-issues Co-gn'ltlve processing

Pain induced trauma

Momentary understanding and

desire to wipe out experienced

/ Ruminations

Memory of trauma Tri ers - . Guilty
Incomplete memory Perception of socialand working | | Shame
*SAMSs > VAMS environment reatcion Worthlessness

Headache

New working environment stress

|

Symptoms to be treated
Sleep deprivation
Intrusive memories
Hallucinations

Feelings of endangerment, delusions

Treatment strategy
Avoid talking about trauma

Avoid leaving the hause
without a wife
Avoid going to work

Fig. 1 — Cognitive model of presented post-traumatic stress disorder (PTSD), adapted by Ehlers and Clark, 2000. ",

*Memories are encoded in SAM (Situationally Accessible Memories) instead of VAM (Verbally Accessible Memories) system,
which prevents cognitive assessment and eventual overcoming the traumatic experience.

NCO - non-commissioned officer.

Military person with a mental disorder

Outpatient treatment at
the DMH' of the MMA?

Recovery

Worsening or persistent
disorder

Maintenance Therapy
(work)

Monitoring trough
DMH' of the MMA?

Hospital treatment at
the Clinic for Psychiatry
MMA?

Worsening or persistent

disorder
Recovery

Sick-leave

Monitoring trough DMH'

After 6 months, readmission to
the hospital.
Consilium of the Clinic for
Psychiatry MMA? evaluation of
MS2 ability

Fig. 2 — Evaluation of military service capabilitiesn of a military person with a mental disorder.
'DMH - Department of Mental Health; 2MMA — Military Medical Academy; *MS — Military Service.
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Having in mind that he is AMP, a specific nature of his
occupation and the fact that he was receiving antipsychotic
therapy treatment (risperidone 6 mg/day) the outpatient tre-
atment was continued, and he was declared unable to work
until further. The dose of antipsychotics was increased
during outpatient treatment, given that after the end of the
hospital treatment (risperidone 8 mg/day) and leaving the
protected environment, delusions intensified. The patient was
granted extended sick-leave with regular psychiatric check-
ups. In the following period, the smallest provocative
circumstance of family and social functioning (e.g. change in
common patient activities, need for unplanned obligations,
family events), especially those related to his occupational
environment (military organization) resulted in a more inten-
se feeling of endangerment and psychotic symptomatology.
For the second time the patient was admitted for hospital
treatment (2 years after the traumatic experience). The Con-
silium of the Clinic for Psychiatry evaluated him “unfit” for
MS. MS evaluation procedure is presented in Figure 2. The
following schematic representation is the result of a long-
standing experience of psychiatrists of the Clinic for
Psychiatry, Military Medical academy in Belgrade, which
was acquired in working with AMP having mental disorders,
which also includes assessing their abilities for MS.

Discussion

Previous studies do not give clear instructions on diagnose
and treatment of PTSD with psychotic symptoms. To the best of
our knowledge, none of the previous cases in our community,
comprised a precise evaluation of a patient with PTSD and
psychotic symptoms and the MS ability evaluation.

This case showed a noncommissioned officer with
PTSD phenomenology manifestations became acute after a
traumatic experience.

A year after the trauma, as a result of unfortunate events
(occupational environment), there was a relapse of PTSD,
along with psychotic symptoms, and elements of these
psychotic experiences were associated with traumatic experi-
ence. Psychotic symptoms could be manifested several
months, sometimes even several years after the traumatic ex-
perience. Association between psychotic elements and trau-
ma shows that traumatic experience and/or PTSD could be
predispositions for psychotic disorder '°. With regard to
physical abuse, up to 53% of patients with PTSD experience
positive psychotic symptoms . Studies show that childhood
trauma is a risk factor of psychosis and that psychotic pati-
ents with a cognitive model of childhood trauma are more
inclined to substance abuse, PTSD, depression, anxiety 1819,
i.e., early-age trauma is a risk factor of psychosis and PTSD
* In our patient’s case, early-age trauma (father’s suicide)
and PTSD could be predisposing factors for comorbid
psychotic disorder.

Opinions regarding the existence of diagnostic entity of
PTSD psychotic subtype are conflicting. While some authors
support the idea of this PTSD subtype *" %, others deny it >*.
It is adulthood trauma that could be responsible for the exi-
stence of this PTSD subtype *', and in this sense our patient

fits into this diagnostic entity. However, we still cannot say for
sure this is a psychotic subtype of PTSD having in mind that
further phenomenological, biological and epidemiological studi-
es of this diagnostic entity are to be conducted.

Moreover, occurrence of psychotic symptoms in pati-
ents with PTSD requires the use of antipsychotics, which
adapts the approach to PTSD treatment. Studies show that
antipsychotic monotherapy lasting 4-6 weeks (fluphenazine,
olanzapine, risperidone, quetiapine) diminishes symptoms in
patients with PTSD who show resistance to a conventional
antidepressant treatment **. The study of prescribing off-
label antipsychotics to war veterans in USA showed that up
to 41.8% antipsychotics were prescribed specifically to pati-
ents with PTSD with psychotic symptoms. Moreover, most
often prescribed antipsychotics were quietiapine (42.9%), ri-
speridone (21.2%) and olanzapine (7.2%) > but the
efficiency in the treatment showed also clozapine, amisulpri-
de, fluphenazine **. A conventional treatment implies the use
of selective serotonin reuptake inhibitors (SSRI) with 60%
response rate. However, only 20-30% of patients achieve
full remission *°. The positive effects of antidepressant
therapy are manifested in the reduction of sleep disturbances,
intrusiveness and aggression, but they can also have positive
effects on psychotic symptoms appearing alongside PTSD.

The patient presented in this report was treated by ser-
traline (a SSRI), risperidone (an atypical antipsychotic) and a
mood stabilizer. Reduction of PTSD phenomenology and
psychotic symptomatology was achieved, but with a regular
use of antipsychotic and antidepressant therapy. Each at-
tempt to withdraw antipsychotic therapy in the course of a
two-year follow-up resulted in psychotic relapse.

On the other hand, there is the military’s frontline
psychiatry doctrine which is particularly applicable in the ti-
me of peace. This implies fast return of an AMP to the unit.
This is why it is important to properly evaluate the risks of
an AMP with a psychotic disorder and in a pharmacotherapy
treatment returning to his unit. A study conducted in the Bri-
tish Army showed 48 cases of non-affective psychosis and
14 cases of schizophrenia among AMP in the course of 4
years. Only 8 patients, i.e., 16.7% were still in service after a
two-year follow-up *°. We must say that, to the best of our
knowledge, this was the only research conducted in the army
that showed a concise evaluation of MS ability among active
military personnel with a psychotic disorder. Our patient’s
MS ability evaluation is in accordance with that of the Bri-
tish Army; it was carried out after a two-year follow-up. Ha-
ving in mind patient’s continuous antipsychotic therapy, his
daily contact with weapons, as well as his guard service duty
(potentially provocative emergency situations), he was esti-
mated unfit for PMS.

Conclusion

Early-age trauma and/or PTSD are predisposing factors
for comorbid psychotic disorder, while diagnostic entity of
psychotic subtype of PTSD requires further research. Pre-
sence of psychotic symptoms in patients with PTSD requires
the combined use of antidepressants and antipsychotics
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which adapts the approach to PTSD treatment. Evaluation of
MS abilities in patients with psychotic disorder, based on our
clinical experience, requires a psychiatric treatment for at
least two years, which is in accordance with a research
conducted in the British Army. Thereby, a specific nature of

10.

11.

12.

13.

14.

M

S organization, duties of the patient, his mental disorder

and pharmacotherapy used, additionally complicate and cau-

Se

difficulties for military psychiatrists in evaluating profes-

sional military service ability.
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Iatrogenic pulmonary fat embolism after surgery in a patient

with fatty liver

Jatrogena masna embolija pluca posle hirurske intervencije kod bolesnika

sa masnom jetrom
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Abstract

Introduction. Fat embolism refers to the presence of fat
globules in the lung parenchyma and its peripheral circula-
tion. Obstruction of the lung vessels by fat emboli can lead
to acute cor pulmonale when the compensatory capabilities of
the pulmonary vasculature are exceeded. Case report. We
presented a case of a 78-year old man who suffered a dissec-
tion of abdominal aortic aneurysm. Urgent surgical proce-
dure was performed and aneurysm replaced with aorto-
bifemoral bypass grafting using a Dacron graft. Despite the
procedure the patient died the following day. The autopsy
revealed that the cause of death was hypovolemic shock.
There were no bone fractures (also no fractures of ribs and
sternum from cardiopulmonary resuscitation) or injuries of
the subcutaneous fat tissue or other organs (besides those
from the surgery). However, additional autopsy findings in-
cluded fatty liver change, small liver hemorrhages (con-
firmed microscopically), as well as a presence of fat droplets
in the hepatic veins, as well as in the pulmonary vessels, i.e.
pulmonary fat embolism [confirmed with hematoxy-
lin/eosin (H/E), and Sudan III staining], which could be
the contributing cause of death. Conclusion. The presented
case indicates that pulmonary (or even systemic) fat embo-
lism should be considered as the possible iatrogenic cause
of unexpected and unexplained death in the cases where
elective surgical procedures were performed in patients with
fatty liver change. Pathologists must be aware of this possi-
bility, since it is not easily recognized on routine H/E stain-
ing, and some of the special staining technique should be

applied.

Key words:

embolism, fat; aneurysm, ruptured; postoperative
complications; pulmonary embolism; fatty liver;
diagnosis, differential; death.

Apstrakt

Uvod. Masna embolija je prisustvo masnih kapi u pluénoj i
perifernoj cirkulaciji. Kada se prevazidu kompenzatorne
mogucnosti pluéne cirkulacije, njena opstrukcija masnim
kapima moze dovesti do akutnog pluénog srca. Prikaz bo-
lesnika. Prikazan je muskarac, star 78 godina kod koga je
doslo do disekcije aneurizme trbusne aorte. Ucinjena je hit-
na hirurska intervencija — aorto-bifemoralno premoscenje
dakronskim graftom. Uprkos primenjenim merama lecenja
smrtni ishod nastupio je sledeeg dana. Obdukcijom je
ustanovljeno da je uzrok smrti hipovolemijski Sok. Obduk-
cijom nisu ustanovljeni prelomi kostiju (takode, ni prelomi
grudne kosti, niti rebara, koji su mogli nastati prilikom rea-
nimacije) ili povrede potkoznog masnog tkiva ili drugih or-
gana (izuzimajudi organe na kojima je izvrsena hirurska in-
tervencija). Medutim, nadena je i bolest masne jetre, sitna
supkapsularna krvarenja (potvrdena mikroskopskim pregle-
dom), kao i prisustvo masnih kapi u hepatickim venama,
kao i krvnim sudovima pluca, tj. ustanovljena je masna em-
bolija pluéa [potvtdena hematoksilin-cozin (H/E) i Sudan
IIT bojenjem], $to je moglo biti doprinoseéi uzrok smrti.
Zakljucak. Prikazani slucaj pokazuje da masna embolija
pluca ili ¢ak sistemska masna embolija mora biti uzeta u ob-
zir kao mogudi jatrogeni uzrok neocekivane smrti bolesnika
sa masnom jetrom, potvrgnutih elektivhom hirurskom za-
hvatu. Patolozi moraju biti svesni ove c¢injenice, posto ma-
snu emboliju nije lako prepoznati na rutinskim H/E boje-
njima, zbog cega se moraju primeniti neka od specijalnih
tehnika bojenja.

Kljucne reci:

embolija, masna; aneurizma, ruptura; postoperativne
komplikacije; plu¢a, embolija; jetra, masna infiltracija;
dijagnoza, diferencijalna; smrt.
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Introduction

A presence of fat droplets in the lung circulation pre-
sents a pulmonary fat embolism. With the obstruction of the
sufficient percent of pulmonary vessels by the fat emboli,
with the exceeding of its compensatory capabilities, an acute
right heart failure may develop . Commonly, the lung fat
embolism after sustained trauma is a subclinical event: drop-
lets of fat are sucked into the venous system at a site of frac-
ture and then get stuck in the pulmonary circulation. Once
entering the lungs, fat globules might enter the systemic cir-
culation, reaching different organs. The clinical manifesta-
tion of systemic fat embolism, primarily with progressive
respiratory distress and a deterioration in central nervous sys-
tem function is called fat embolism syndrome *. Although
most commonly associated with trauma ', there are some
described cases of non-trauma related fat embolism “'°. We
presented one such case, most probably caused iatrogeni-
cally, in a setting of previously existing fatty liver change.

Case report

A 78-year-old man was admitted to the hospital, after
being transferred from a regional medical center with the
computed tomography (CT) confirmed rupture of abdominal
aortic aneurysm. The diameter of aneurysm was 87 x 79 mm
and the rupture was localized on the right lateral side of the
abdominal aorta, just below the renal arteries. The urgent
surgical procedure was performed: open transperitoneal re-
section of the ruptured part of the aortic aneurysm, which
was replaced with aorto-bifemoral bypass grafting using a
Dacron graft. During the entire course of the operation, the

P

patient was hypotensive. Several hours after the procedure,
the patient died with the clinical signs of hemorrhagic shock.

The autopsy was performed the following day. The
macroscopic examination showed signs consistent with hem-
orrhagic shock, as well as signs of the described surgical
procedure. The signs of severe atherosclerosis were most
prominent in the aorta, and slightly less in coronary arteries.
The lungs were livid and heavy (total lung weight was about
1,600 g), while the liver showed signs of fatty change, as
well as small subcapsular bleedings on its surface. There
were no bone fractures (and also no fractures of ribs and
sternum from cardiopulmonary resuscitation) or injuries of
the subcutaneous fat tissue or other organs (besides those
from the surgery). Microscopic examination [hematoxy-
lin/eosin (H/E) staining] of the liver showed moderate to se-
vere fatty change in hepatocytes, but also small subcapsular
fresh hemorrhages (Figures la and 1b). Examination of the
lungs, however, revealed the possible presence of fat droplets
in the pulmonary vessels, i.e. the pulmonary fat embolism
(Figure 2a). Therefore, additional Sudan III-staining was per-
formed on samples taken from the lungs, as well as the brain,
kidneys and liver. The histological findings of frozen sec-
tions of the lungs confirmed the pulmonary fat embolism:
red sausage-shaped or rounded, multiple, disseminated fat
emboli were present in every microscopic field (Figures 2b, 2c
and 2d). These findings corresponded with the moderate, second
grade lung fat embolism '. Fat droplets were not found in the
brain and kidneys. On the other hand, this special staining con-
firmed fatty change in the hepatocytes, but also showed the
presence of multiple fat globules in middle caliber hepatic veins
(Figures 1c and 1d). The main cause of death was attributed to
hemorrhagic shock due to rupture of aortic aneurysm, while
pulmonary fat embolism was the contributing factor.

1000 urm 4

Fig. 1 — Liver: a, b) Fatty changed liver with small tissue hemorrhages due to injury during
the surgical procedure [hematoxylin/eosin (H/E) staining]; c, d) Note the presence of fat globules
in the hepatic veins (frozen Sudan IlI-stained sections), visible both in H/E and Sudan III stains.
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Fig. 2 — a) Hematoxylin/eosin (H/E) staining of the lungs shows the presence of fat globules
in small pulmonary vessels; b, ¢, d) Frozen Sudan III-stained sections of the lungs show red, drop,
sausage- and branching-shaped fat emboli in pulmonary vessels.

Discussion

Fat embolism is most commonly associated with trauma
(i.e. fractures) '3 however there is relatively small number
of described cases of fat embolism in the absence of trauma,
associated with alcoholic or steroid-induced fatty liver, acute
hepatic necrosis or diabetes **, and only a few papers of
postoperative fat embolism °. One of studies found quite sur-
prising incidence of fat embolism in cases of sudden death —
in 34 out of 65 cases "’

Fat embolism represents the mechanical blockage of
blood vessels by circulating fat globules. Lungs are most
commonly affected organ, but fat embolism also might affect
organs such as the brain, retina, and skin " Systemic fat em-
bolism syndrome is defined as clinical manifestation of
systemic fat embolism *, and it could be potentially fatal
complication of trauma or surgical procedure. Typical occur-
rence is 12h to 72 h after the surgery, presenting with pro-
gressive respiratory insufficiency, consciousness disorders
and petechiae. Different neurological disorders may be pre-
sent, ranging from mental confusion to altered level of con-
sciousness, and also transient and reversible disorders mani-
festing as generalized convulsions and focal deficits ''.

There are several theories that explain the pathophysi-
ological features of fat embolism. So called infloating theory,
or the traditional view of fat embolism explains that fat is
physically pushed into the veins after trauma, most typically

after fracture of long bones '. Lipase theory explains that
trauma causes an elevation of plasma lipase titer, which then
destabilizes circulating fats by de-emulsification, saponifica-
tion and mobilizing lipid stores. A second biochemical the-
ory invokes the possible histotoxic effects of free fatty acids
from bone marrow. Finally, shock and coagulation theory is
based on noting that many patients who develop post-
traumatic fat embolism are also hypovolemic. Hypovolemia
leads to a slowing down of circulation with “slugging” of
blood components and forming of micro-aggregates in the
lungs. Tissue trauma worsens this by damaging vessels’ in-
timal layer causing platelet activation. Fat from bone marrow
then might provide a possible adherence surface for the acti-
vated platelets .

In the presented case, in the absence of fractures or ex-
tensive necrosis of fat tissue, the lung fat embolism could be
explained by some of the latter theories. However, both gross
and microscopic findings of small subcapsular hemorrhages
in the liver, together with the presence of fat globules in he-
patic veins and fatty changed hepatocytes indicated a some-
what different mechanism. Most probably, the mechanical
pressure on the fatty changed liver during the urgent surgical
procedure of abdominal aorta, led to liver injury with small
hemorrhages and release of fat from injured hepatocytes. Fat
emboli from hepatocytes then entered venous circulation,
and finally led to the pulmonary fat embolism which could
additionally exacerbate the existing hypovolemic shock. Al-

Mitrovi¢ D, Lazarevi¢ S. Vojnosanit Pregl 2020; 77(3): 340-343.
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though undoubtedly the main cause of death in the presented
case was hypovolemic shock due to abdominal aortic aneu-
rysm rupture, iatrogenic pulmonary fat embolism could be
considered as additional, contributory cause of death.

There is yet no specific treatment for either the pulmonary
embolism or fat embolism syndrome . However, it is essential
that support measures, especially in treating adult respiratory
distress syndrome, such as oxygen therapy or mechanical venti-
lation, have to be undertaken in more severe cases.

Conclusion

The presented case indicates that iatrogenic pulmonary
(or even systemic) fat embolism should be considered as the
possible cause of unexpected and unexplained death in the
cases where elective surgical procedures were performed in
patients with fatty liver change. The pathologists must be
aware of this possibility, since it is not easily recognized on
routine H/E staining, and some of the special staining tech-
nique should be applied.
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Abstract

Introduction. Malignant melanoma is a tumor that devel-
ops from melanocytes, so this type of tumor can occur in
any part of body containing the cells. Melanoma is less
common than other skin tumors. It is very aggressive type
of skin tumor with very early metastases and accounts for
75% of cases of death due to skin tumor. In the initial phase
the tumor growth is horizontal. Farly detection of changes
is very important. Over time, as the tumor gets the vertical
growth phase, occurrence of metastases depends on the
depth of invasion (Breslow). Malignant melanoma metasta-
sizes to regional lymph nodes, but also in the liver, lung,
brain and almost any place that can be populated by the ha-
ematogenous route. Case report. We reported two cases of
patients who were urgently surgically treated in the Emer-
gency Center of Vojvodina, Serbia, with the clinical signs
and symptoms of ileus. In both cases, the ileum resection
was performed with terminal ileostomy. Histological analy-
sis was performed and through morphology and immuno-
histochemical profile, in both cases, the diagnosis was me-
tastatic malignant melanoma in the ileum. Conclusion. In
patients with diagnosed malignant melanoma of the skin
with symptoms of abdominal pain and/or anemia, applica-
tion of modern imaging techniques is imperative in order to
obtain an early diagnosis of gastrointestinal metastases of
this tumor, because the rapid detection and radical resection
may contribute to the overall survival of these patients.

Key words:

diagnosis; immunohistochemistry; ileus; melanoma;
neoplasm metastasis; surgical procedures, operative;
treatment outcome.

Apstrakt

Uvod. Maligni melanom je tumor koji se razvija od melano-
cita, Celija koje proizvode pigment melanin, te se ovaj tip
tumora moze tazviti u bilo kom delu tela koji sadtzi ove
Celije. Melanom je redi od drugih tumora koze, ali predstav-
lja uzuzetno agresivan tip tumora koze koji vrlo rano daje
metastaze 1 pripisuyje mu se oko 75% slucajeva smrtnog
ishoda zbog tumora koze. U pocetnoj fazi tumor ima hori-
zontalan rast, te je vrlo znacajno sto ranije dijagnostikovanje
promene. Vremenom tumor dobija i vertikalnu fazu rasta, te
upravo od dubine invazije (Breslow) zavisi pojava me-
tastaza. Tumor metastazira ne samo u regionalne limfne
¢vorove, ved i u jetru, pluca, mozak i skoro svako mesto
koje moze biti naseljeno hematogenim putem. Prikaz
bolesnika. U radu su prikazana dva bolesnika koja su hitno
hirurski zbrinuta u Urgentnom centru Vojvodine zbog klini-
¢kih simptoma i znakova ileusa. U oba slucaja uradene su
resekeije ileuma sa terminalnom ileostomijom. Ucinjena je
patohistoloska analiza i na osnovu imunohistohemije i mor-
foloske slike u oba slucaja je postavljena dijagnoza me-
tastaze malignog melanoma u ileum. Zakljuc¢ak. Kod
bolesnika kojima je dijagnostikovan maligni melanom koze
sa simptomima bolova u stomaku i/ili anemijom, primena
modernih imidzing tehnika je imperativ u cilju postavljanja
rane dijagnoze gastrointestinalnih metastaza tog tumora.
Brza detekcija i radikalna resekcija mogu doprineti duzini
prezivljavanja ovih bolesnika.

Kljuéne reéi:

dijagnoza; imunohistohemija; creva, opstrukcija;
melanom; neoplazme, metastaze; hirurgija, operativne
procedure; leCenje, ishod.

Introduction

Malignant melanoma is a tumor that develops from
melanocytes, so this type of tumor can occur in any part of

body containing the cells. Melanoma is less common than
other skin neoplasm, but it is the most serious type of skin
tumor and accounts for 75% of cases of death due to skin
tumors. This neoplasm is more common in people whose
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family history provides information about the existence of
skin tumors " % prominent moles, astrocytoma, pancreatic
cancer, changes in previously normal naevus, as well as in-
formation about exposure to the sun, especially early in life.
In females, the most common localization of melanomas are
legs, while in men those are usually present on the back **.
Melanomas of the skin are usually clinically asymptomatic,
but the most important clinical signs are change in color or
size of pigmented lesions. The main clinical warning signs
we can see using alphabet of melanoma — Asymmetry, Bor-
der (edges), Color, Diameter (> 6 cm), Evolution °. There are
four basic types of the growth of malignant melanoma: the
superficial spreading malignant melanoma (in about 75% of
cases), nodular melanoma, lentigo malignant melanoma and
acral lentiginous melanoma °. It is crucial to detect this chan-
ge in the early phases of melanoma. Malignant melanoma
shows the initial inclination of the radial growth. Radial
growth is horizontal growth within the dermis (in situ) and
the superficial layers of the dermis when the cells have the
ability to metastasize and there is no evidence of angiogene-
sis ¥, Over time, the growth acquires a vertical component,
melanoma grows down into the deeper layers of the dermis ",
Based on the thickness of the invasive vertical growth phase
measured in millimeters is what determines the likelihood of
metastasis. According to the Breslow there are five stages of
depth of malignant melanoma in the skin: stage I - depth is
less or equal of 0.75 mm; stage II - depth is between 0.76—
1.5 mm; stage III - depth is between 1.51-2.25 mm; stage IV
- depth of tumor is between 2.26-3.0 mm; stage V - depth is
greater than 3 mm °. Other indicators of metastatic potential
are density of lymphatics, the number of mitosis and ulcera-
tion over the tumor. The tumor metastasizes to regional
lymph nodes, but also in the liver, lung, brain and almost any
place that can be populated by the hematogenous route .
Treatment of malignant melanoma is a surgical removal of the
tumor. Sentinel lymph node biopsy provides additional in-
formation about the biological aggressiveness of the tumor ' 2.
According to international guidelines histopathological
analysis of the sentinel node (the first lymph node on the
way of lymph after tumor) helps in decision to avoid early
unnecessary elective lymphadenectomy. Early elective
lymphadenectomy did not show better survival after surgery
of malignant melanoma, but surely it can make a patient mo-

re difficult to recover ' '*. Although most of the lesions oc-
cur in the skin, they can also be found in other rare localities,
including oral genital mucosa, esophagus, meninges, eye,
etc. If the tumor is smaller and comprises a thin layer of skin,
by surgical removal of the tumor, chances for cure are
definitely great. Since the probability of the recurrence of
malignant melanoma depends on the depth of invasion of
cancer cells (in such cases they are also spread), the treat-
ment includes surgical removal of the tumor, as well as
chemotherapy, radiotherapy and immunotherapy **.

Case report
Case I

Male patient, aged 43, was presented in the Emergency
Room of Vojvodina, Serbia with the clinical picture of ileus.
The patient had abdominal pain and bloating feeling, lack of gas
and stool for a period of 4 days, and repeatedly vomited. He de-
nied other symptoms, as well as diseases of the importance of
heredity. After clinical examination, laboratory and radiological
examinations, the ileus diagnosis was made, and urgent surgical
treatment was indicated. The Laboratory of the Centre for
Pathology and Histology received the surgical specimen. Small
bowel length of 20 cm, on which the mucosa was changed in si-
ze 5x 3 x 1 cm, dark brown, with wide base attached to the inte-
stinal mucosa (Figure 1).

Fig. 1 — Macroscopic appearance of changes in the
small intestinal mucosa (the first patient).

Fig. 2 — Immunohistochemical examination of the surgical specimen (the first patient):
A) S100; x100; B) HMB45 stain, x400

Zivojinov M, et al. Vojnosanit Pregl 2020; 77(3): 344—348.
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Detailed histopathological examination verified the
polygonal and spindle cells hyperchromatic and vesicular
nuclei, prominent acidophilic nucleoli in places, medium
abundant acidophilic cytoplasm arranged in solid beach and
partly in the swirling structure with fibrotic-vascular stroma.
Described tumor infiltrating all layers of the wall of the ile-
um extending to the surrounding connective and fatty tissue,
and in some places were present areas of necrosis. Special
immunohistochemical stainings were made: S-100 + (Figure
2A), Melan A +, HMB + (Figure 2B), AE1/AE3 -, Desmin -,
Vimentin + / -, and based on histological and immunohistoc-
hemical description of the tumor, the diagnosis of metastatic
malignant melanoma in the ileum was made. In the examined
lymph nodes, which were received with a portion of the
small intestine, the reactive changes were found.

Case 11

The patient, aged 34 years, was admitted in the Emer-
gency Room of Vojvodina, Serbia with abdominal pain
which lasted for a month. Disease history stated that there
was a surgery of malignant melanoma on his right hand
when metastases in the lymph nodes were found. He denied
the existence of diseases of importance to heredity. Having
applied clinical, laboratory and radiological examinations,

the patient was hospitalized in the Semintensive Depart-
ment of Energency Room (ER) of Vojvodina with clinical
signs of ileus. The Laboratory of the Centre for Pathology
and Histology received the surgical specimen. Small bowel
length of 25 cm, on which the mucosa had vegetative chan-
ge dimensions 6 x 3 x 5.5 cm, of a yellowish color, which
impressed on the serial sections that infiltrated the intesti-
nal wall. By detailed histopathological examination of pre-
parations, atypical polygonal and round cells were observed
with hyperchromatic and vesicular nuclei, some bizarre-
looking with two nucleoli and in places with prominent
acidophilic nucleoli. Tumor cells were spread into the alve-
olar structure, papillary formations and the less solid beac-
hes, whereby the surface of the tumor was mainly ulcerated
and permeated with necrotic tissue. The tumor stroma was
abundant and connective-vascular. Tumor infiltrated the
mucosa, submucosa, and muscle layer of the wall of the
small intestine. Special immunohistochemical stainings we-
re made: Vimentin + + Melan A + (Figure 3A), HMB45
(Figure 3B), CK7 -, CK20 -, AE1/AE3 -, S100 + (Figure
3C), Tropomyozin -, Desmin -, and diagnosis of metastatic
melanoma in the small intestine was made. In the examined
lymph nodes, which were received with a portion of the
small intestine, the reactive changes were found.

Fig. 3 — Special immunohistochemical stainings of the surgical specimen (the second patient):
A) Melan A stain, x400; B) HBM45 stain, x400; C) S100 stain; x400.
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Discussion

Primary malignant melanoma of the gastrointestinal
tract is extremely rare, compared to the metastasis of this
tumor in the small intestine . Malignant melanoma counts
1% to 3% of all malignant lesions of the gastrointestinal
tract ', and as noted above, the majority of these tumors are
metastatic spread of the primary tumor, mainly from the
skin, but can also have the origin from the retina, the anus or
nail plate '". Routine barium mash-ray examination and
computed tomography (CT) examinations have limited opti-
ons, but fluorodeoxyglucose (FDG) positron emission
tomography (PET) CT imaging can demonstrate the existen-
ce of metastatic malignant melanoma in the small intestine.
PET CT imaging is highly sensitive identification of changes
in human body which is carried out by measuring the bioc-
hemical activity of tumor cells that is extremely high in ma-
lignant tumors. Metastatic disease may be suspected in all
patients with gastrointestinal complaints and a personal
history of previous treatment of malignant melanoma of the
skin . The period between diagnosis of primary malignant
melanoma and identification of metastases in the gastrointe-
stinal tract varies from 2 to 180 months, and most of them
are the findings at the autopsy '*. Melanoma of the small in-
testine is often asymptomatic. If there are symptoms, they
could be vague and nonspecific, and may be very different —
from chronic pain in the abdomen (17%—64%), the occult or
manifest bleeding (26%-84%) and body weight loss (10%—
47%) ", As a nonspecific clinical picture, it is necessary to
exclude other causes of abdominal discomfort for the safety
of diagnosing metastases of malignant melanoma. Someti-
mes, melanoma of the small intestine is manifested with the
clinical picture of the emergency state due to intestinal ob-
struction or intussusceptions and, rarely, intestinal perfora-
tion. Up to now only six cases of the intestinal perforation and
metastases of malignant melanoma have been described ',
and 20 cases of minor intussusceptions of the small intestine **.
Metastatic malignant melanoma is usually polypoid, multi-
nodular, and depending on the size can cause obstruction, as
in our case. The primary localization is most common
previously diagnosed skin lesion. In 4%—12% of the intesti-
nal metastasis of melanoma, it is impossible to determine the
nature and localization of primary lesion . Gutman et al. *°
published a study of indications for surgical treatment of me-
tastatic malignant melanoma of the gastrointestinal tract.
Half of the patients in this study were considered for elective

surgical treatment, and 22% of patients required urgent sur-
gical treatment for intestinal obstruction or overt gastrointe-
stinal bleeding. Olila et al. >’ have published the results of
their research which show statistically significant prolonga-
tion of survival in surgically treated patients particularly tho-
se who had complete resection. Surgical treatment provides
better survival compared to pharmacological or palliative
ones **”'. Kadakia et al. ** published the results of studies in
which 70% of anemia were present, as well as acute bleeding
from the upper gastrointestinal tract, which was present in
50% of observed cases with metastasis of malignant mela-
noma in the gastrointestinal tract, while the others registered
abdominal pain (60%), intestinal obstruction (47%), nausea
and vomiting (41%), and gastrointestinal bleeding (30%).
Abdominal masses were recorded in only 10% of patients.
The histological picture of malignant melanoma showing dif-
ferent relations of spindle cells and areas of epithelial proli-
feration with large nuclei and abundant eosinophilic
cytoplasm . Tumor cells may indicate melanin pigment
within the stromal macrophages, but they can be completely
amelanotic. Immunohistochemical staining for melanoma
that does not depend on the melanin pigment includes: vi-
mentin, S 100 protein and the more specific HMB 45 and
melan A. Melan A antibody is high specific for melanocytic
tumors in the skin, with positivity in benign and malignant
tumors, but in neoplasm in intestine it shows high specificity
for malignant melanoma. In patients who died due to meta-
static spread of melanoma the intestinal metastases were fo-
und in 43.5% to 86.3% of the cases.

Conclusion

Primary malignant melanoma of the small intestine oc-
curs rarely. It is always metastatic lesion of treated or untrea-
ted skin melanoma. Diagnosis is often very late set, and these
patients are considered for urgent surgical treatment. Due to
high incidence of gastrointestinal metastases in patients with
a personal history of malignant melanoma of the skin, mani-
fested as abdominal pain and/or anemia, the use of modern
imaging techniques is imperative in order to obtain an early
diagnosis of gastrointestinal metastases of this tumor and
timely undertake radical surgical resection in order to impro-
ve overall survival in this group of patients. Among diagno-
stic methods, histopathological analysis is golden standard in
diagnosis of malignant melanoma.

REFERENCES

1. Fallah M, Pukfkala E, Sundquist K, Tretli S, Olsen JH, Tryggvadottir
I, et al. Familial melanoma by histology and age: joint data
from five Nordic countries. Eur ] Cancer 2014; 50(6): 1176-83.

2. Begg CB, Hummer A, Mujumdar U, Armstrong BK, Kricker A, Mar-
rett 1D, et al. Familial aggregation of melanoma risks in a large
population-based sample of melanoma cases. Cancer Causes
Control 2004; 15(9): 957-65.

3. Jerant AF, Jobnson J1, Sheridan CD, Caffrey T]. Early detection
and treatment of skin cancer. Am Fam Physician 2000; 62(2):
357-68, 3756, 381-2.

Zivojinov M, et al. Vojnosanit Pregl 2020; 77(3): 344—348.

4. Kanavy HE, Gerstenblith MR. Ultraviolet radiation and mela-
noma. Semin Cutan Med Surg 2011; 30(4): 222-8.

5. Kumar V', Abbas AK, Fausto N, Mitchell RIN. Robbins basic pa-
hology. 8th ed. New York: Elsevier Inc; 2007.

6. Atanackovic M. Patologija. Beograd: Medicinski fakultet Uni-
verziteta u Beogradu; 2003.

7. Wat H, Salgpek TG. Revisiting vertical growth phase and re-
gression for thin melanoma. ] Am Acad Dermatol 2017; 76(1):
e27.



Page 348

VOJNOSANITETSKI PREGLED

Vol. 77, No 3

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Betri R, Agape E, Vergani R, Moneghini L, Cerri A. An observa-
tional study regarding the rate of growth in vertical and radial
growth phase supetficial spreading melanomas. Oncol Lett
2016; 12(3): 2099-102.

Breslow A. Thickness, cross-sectional areas and depth of inva-
sion in the prognosis of cutaneous melanoma. Ann Surg 1970;
172(5): 902-8.

Gassenmaier M, Eigentler TK, Keim U, Goebeler M, Fiedler E,
Schuler G. Serial or Parallel Metastasis of Cutancous Mela-
noma? A Study of the German Central Malignant Melanoma
Registry. ] Invest Dermatol 2017; 137(12): 2570-7.

Faries MB, Thompson JF, Cochran AJ, Andtbacka RH, Mozzillo N,
Zager S, et al. Completion dissection or observation for senti-
nel-node metastasis in melanoma. N Engl | Med 2017;
376(23): 2211-22.

Leiter U, Stadler R, Mauch C, Hobenberger W, Brockmeyer N, Berk-
ing C, et al. Complete lymph node dissection versus no dissec-
tion in patients with sentinel lymph node biopsy positive
melanoma (DeCOG-SLT): a multicentre, randomised, phase 3
trial. Lancet Oncol 2016; 17(6): 757-67.

Morton DL, Thompson |F, Cochran AJ, Mozzillo N, Elashoff R,
Essner R, et al. Sentinel-node biopsy or nodal observation in
melanoma. N Engl ] Med 20006; 355(13): 1307-17.

Morton DL, Thompson JF, Cochran AJ, Mozzillo N, Nieweg OE,
Roses DF, et al. Final trial report of sentinel-node biopsy versus
nodal observation in melanoma. N Engl ] Med 2014; 370(7):
599-609.

Kruse ], Heath R. Melanoma metastatic to the gastrointestinal
tract. Am Fam Physician 1990; 41(1): 165-8.

Blecker D, Abraham S, Furth EE, Kochman MI.. Melanoma in the
gastrointestinal tract. Am | Gastroenterol 1999; 94(12): 3427-33.
Atmartzidis KS, Pavlidis TE, Papaziogas BT, Papaziogas TB. Pri-
mary malignant melanoma of the small intestine: report of a
case. Surg Today 2002; 32(9):831— 3.

Wysocki WM, Komorowski AL, Darasz 7. Gastrointestinal me-
tastases from malignant melanoma: report of a case. Surg To-
day 2004; 34(6): 542—6.

Tsilimparis N, Menenakos C, Rogalla P, Braumann C, Hartmann |.
Malignant melanoma metastases as a cause of small bowel per-
foration. Onkoligie 2009; 32(6): 356-8.

Abwhouhayb M, Mathur P, Al Bayaty M. Metastatic melanoma
presenting as a perforated small bowel. Turk | Gastroenterol
20006; 17(3): 223-5.

Brummel N, Awad Z, Frazier S, Lin ], Rangnekar N. Perforation

of metastatic melanoma of small bowel with simultaneous gas-

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

trointestinal stromal tumor. World ] Gastroenterol 2005;
11(17): 2687-9.

Cholakov O, Tsekov KH, Beliaev O, Stefanov P, Cherveniakov A.
Disseminated malignant melanoma, complicated with upper-
digestive hemorrhage. Khirurgiia (Sofiia) 2003; 59(3): 52-3.(
Bulgarian)

Klausner [M, Skomick Y, Lelenk S, Baratz M, Merbay A. Acute
complications of metastatic melanoma to the gastrointestinal
tract. Br J Surg 1982; 69(4): 195-6.

Mucci T, Long W, Witkiewicz A, Mastrangelo M], Rosato EJ, Berger
AC. Metastatic melanoma causing jejunal intussusception.
Journal of Gastrointestinal Surgery 2007; 11(12): 1755-7.
Baninkiewicy A, Zaremba-Woroniecka A, Wriblewski E, t.aszewicg,
W. Przerzutowy czerniak zlodliwy zoladka jako przyczyna
krwawienia z przewodu pokarmowego. Opis przypadku. Gas-
troenterologia Polska 2000; 7: 61-3. (Polish)

Gutman H, Ben-Ami E, Shapira-Frommer R, Schachter |. Multidis-
ciplinary management of very advanced stage I1I and IV mela-
noma: Proof-of-principle. Oncol Lett 2012; 4(2): 307-10.

Ollila DW, Essner R, Wanek 1.A, Morton DL.. Surgical resection
for melanoma metastatic to the gastrointestinal tract. Arch
Surg 1996; 131(9): 975-9; 979-80.

Godlewski ], Kuciel-Lisieska G, Tenderenda M, Troska P, Widawski
T. Przerzuty czerniaka do narzadéw przewodu pokarmowego.
Nowotwory 2009; 59: 96-8. (Polish)

Rycler W, t.aski P, Porgegowski M, Teresiak M. Chirurgiczne lec-
zenie przerzutéw do odleglych narzadéw wprzebiegu czerni-
aka — opis przypadku. Wspolczesna Onkologia 2006; 4: 175-8.
(Polish)

Essner R, Lee JH, Wanek 1.A, Itakura H, Morton DL.. Contem-
porary surgical treatment of advanced-stage melanoma. Arch
Surg 2004; 139(9): 961-6; discussion 966-7.

Pirisi M, Lentner M, Grazioli S, Bartoli EG. A woman with ane-
mia and a small-bowel obstruction. CMAJ 2004; 170(5): 788.
Kadakia CS, Parker A, Canales I.. Metastatic tumors to the up-
per gastrointestinal tract: endoscopic experience. Am ] Gastro-
enterol 1992; 87(10): 1418-23.

Bender GIN, Maglinte DD, Mcl_arney [H, Rex D, Kelvin FM. Ma-
lignant melanoma: Patterns of metastasis to the small bowel,
reliability of imaging studies, and clinical relevance. Am ] Gas-
troenterol 2001; 96(8): 2392—400.

Received on February 24, 2018.
Revised on April 12, 2018.
Accepted on April 12, 2018.
Online First April, 2018.

Zivojinov M, et al. Vojnosanit Pregl 2020; 77(3): 344—348.



Vojnosanit Pregl 2020; 77(3): 349-350.

VOJNOSANITETSKI PREGLED

Page 349

IN MEMORIAM 10%1“930

V=t

AT (Zj

>

3TETg
= &,

=y

2 (N
"‘1; \

a

2. 14
DK

Dr Ljiljana Vuckovi¢ Dekié¢, nauc¢ni savetnik
(1943-2019)
Lekarka—ombudsman ali i ,,vitez za kulturu”

U mnostvu lekara uvek se izdvajaju oni koji svoju pri-
vrzenost nauci ispoljavaju uz izraZzenu kolegijalnost, nese-
bicnost i deciju radost kad se objave rezultati istraZivanja u
Casopisu, izraZeni patriotizam i humanost. O takvim osobi-
nama, po svemu, bolje prosuduju oni koji osobu posmatraju
sa strane.

Dr Ljiljanu Vuckovi¢ Deki¢ poznavala sam poslednje
dve decenije saradujuci na planu dobre naucne prakse i oce-
ne nau¢nog postenja pri publikovanju, predstavljanja tema iz
onkologije 1 nau¢no-istrazivackog rada na preventivnim
seminarima nacionalnog Instituta ,,Batut”, tesne saradnje
oko okupljanja nau¢nog odbora za ,,Batutove dane” 2013. sa
temom ,,Rak u Srbiji”, okupljanja urednika medicinskih ¢a-
sopisa i saradnje sa njima, uredivanja lista ,,.Lekar” ali i za-
jednickog organizovanje niza dogadaja iz domena humano-
sti. Cini se da je humanost nerazdvojna i da predstavlja nad-
gradnju tema iz oblasti nauke i medusobne saradnje lekara,
organizacija 1 institucija.

Spoj nauke, humanosti, umetnosti i kulture delovao je
zajednicki kroz rad i zivot lekarke Ljiljane Vuckovi¢ Dekic.
Kroz radni vek izrasla je u nau¢nog radnika koji se prepozna-
je 1 lep je primer uspeha Zena lekara u nauci u nacionalnom
institutu za rak i nau¢noj zajednici Srbije. Da, ona je zaista
bila pravi pedagog, profesor. Okupljala je kolege, podsticala
i radovala se njihovom napredovanju.

Dr Ljiljana Deki¢, kao ¢lan Akademije medicinskih na-
uka Srpskog lekarskog drustva (AMN SLD), rukovodila je
grupom ,,Preventivna medicina”. Kao ¢lan Sekcije za huma-
nost, umetnost i kulturu Drustva lekara Vojvodine SLD nasla
je puta i nacina da da prilog za obnovu biste prve srpske le-
karke Drage Ljoci¢, a bila nam je ¢ast da ona, kao zena lekar,

otkrije njenu bistu. I tom prilikom pokazala je visoku svest i
Sirinu svojstvenu intelektualcima.

Predsednik Sekcije koju pominjemo, dr Vladimir Joka-
novi¢, i sam ¢lan AMN SLD i ,,Preventivne grupe”, u inter-
vjuu na isteku 2019. godine (30. decembra ) nabrojao je oso-
bine pravih intelektualaca (https://www.youtube.com/
watch?v=10YxMZD5Pfo&t=2738s). Intelektualac je, rekao
je, Skolovan covek, kulturan, civilizovan ali mora biti i krea-
tivan — tek onda je intelektualac, koji razume ovaj svet i me-
nja ga. Tuzna je prilika ali je privilegija da to glasno kazem.
Po svemu, dr Ljiljana Vuckovi¢ Deki¢, naucni savetnik, je
pripadala pravim intelektualcima u Srbiji.

Posec¢ivale smo spomenike podignute u ¢ast medicin-
skih misija, najvise Zenama, u Mladenovcu, Kragujevcu,
Vranju, Vrnjackoj Banji. Nije propustala moguénost da iska-
ze zahvalnost nekadasnjim dobrotvorima, $to je odlika njene
visoke svesti a za film ,,1915. godina” odmah mi je rekla ,,da
je svaka nasa porodica imala nekoga ko je presao Albaniju”.
Da li se patriotizam u¢i ili nasleduje, pitam se.

O podvigu srpske vojske koja je na frontu Slivnice u
borbama sa bugarskom vojskom prekinula dejstva i propusti-
la humanitarnu pomo¢ dr Ljilja nije htela da propusti priliku
da samnom to napise, ilustruje i trajno zabelezi u Vojnosani-
tetskom pregledu—,, Akt humanosti”. Poruka o veli¢ini huma-
nosti srpske vojske trajno je zabelezena na vidnom mestu u
Medunarodnom crvenom krstu u Zenevi pa nije ¢udo $to smo se
upustile u dokumenta o osnivanja Crvenog krsta u Srbiji. Pisale
smo i govorile i o dr Vladanu Pordeviéu i pronasle priliku da o
tome ¢uju i pacijenti Instituta za onkologiju i radiologiju Srbije.
Po svemu, dr Ljiljana Deki¢ je poticala iz srpske porodice koja
je negovala tradiciju i uvazavala proslost.
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Dr Ljiljana nas je okupljala za koncerte nacionalnog an-
sambla narodnih igara i pesama ,,Kolo”. Posebno je volela
koreografije: ,,Vranjanska svita”, ,,Dubocke kraljice™i ,,Troj-
no”. Kako li je samo uzivala kad o tome razgovaramo i sa
koliko volje borila poslednjom snagom da gleda makar jo$
jedan njihov koncert. Malo pred time uspela je da ode u Kra-
gujevac i odrzi predavanje u svom velikom stilu a ocevici
procenjuju da nije nigde pogresila. Volela je Kragujevac,
medicinare, bila na otvaranju ¢itaonice na fakultetu imena dr
Elizabet Ros, ali i na malom engleskom groblju gde je ova
lekarka sahranjena sa dvema medicinskim sestrama. Kao zr-
tve pegavca u Velikom ratu ostale su zauvek u Srbiji. U
svemu §to je radila bilo je puno ljubavi i posvecenosti.

Koliko je samo volela Institut za onkologiju Vojvodine
u Sremskoj Kamenici, prof. dr Vladimira Balti¢a i prof. dr

Gordanu Bogdanovi¢. Kako i ne bi kad je profesor osnovao
Institut ali i ,,Studenicku akademiju” posvecenu novim sa-
znanjima u onkologiju u zemlji i svetu, a dr Gordana Bogda-
novi¢ nastavila uredivanje ¢asopisa Instituta koji je on osno-
vao. Zato je i moje predavanje ,,O Studenickoj akademiji” u
Institutu ,,Batut” koje sam umesto njih pripremila za temu
,»Rak u Srbiji” bilo njima u ¢ast. Dr Ljiljana me je naucila da
se kolega na kolegu oslanja. Ja sam je samo sledila. Pogle-
dom sa strane mogla sam dosta toga jasno da vidim i zapa-
zim jer sam dugo ,,bila prisutna”.

Dr Ljiljana Vuckovi¢ Deki¢ ostaje da Zivi sa nama i u
nama!

Dr Slavica ZiZi¢ Borjanovi¢
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pokusaj plagijarizma ili autoplagijarizma kaznjava se. Prilikom prijave
rada u sistem elektronskog uredivanja ,,Vojnosanitetskog pregle-
da“(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 prihvac¢en
za Stampanje u drugom casopisu. Izjavu o pojedinacnom doprinosu svakog
od 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 po-
stupak. Rukopisi pristigli u Redakau Casopisa podlezu internoj i eksternoj
recenziji. Svi autori duzni su da plate “Article Processing Charge” za pokric¢e
troskova jezicke, struéne i tehnicke obrade rukopisa, kao i njegovog objavlji-
vanja. Domaci autori placaju iznos od 5 000 dinara, a inostrani 150 eura.
Dodatna placanja nisu predvidena ¢ak i u slucaju da autor koji je veé pret-
hodno platio traZeni iznos, ima vi$e prihvacenih radova za objavljivanje u
godini u kojoj je izvrsio uplatu Svi autori koji su platili “Article Processing
Charge” mogu, ukoliko Zele, dobijati Stampanu verziju ¢asopisa tokom godi-
ne u kojoj je izvrSena uplata. Placanje ovog iznosa ne garantuje prihvatanje
rukopisa za objavljivanje i ne utice na ishod recenzije.

Od obaveze placanja pokri¢a navedenih troskova oslobodeni su recenzenti,
¢lanovi Uredivackog odbora i Izdavackog saveta VSP, studenti i mladi istra-
zivaci, kao 1 pretplatnici ¢asopisa.

U VSP-u se objavljuju uvodnici, orlgmalm ¢lanci, prethodna ili
kratka saopStenja, revijski radovi tlpa opsteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu), aktuelne teme, metaanalize, kazuistika, seminar prak-
ticnog lekara, ¢lanci iz istorije medicine, liéni stavovi, naruceni ko-
mentari, pisma uredniStvu, izvestaji sa naucnih i stru¢nih skupova, pri-
kazi kn]lga 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 em. Koristi-
ti font veliine 12, a nacelno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i metaanali-
ze i Clanci iz istorije medicine ne smeju prelaziti 16 stranica (bez priloga);
aktuelne teme — deset, seminar prakti¢nog lekara — osam, kazuistika — Sest,
prethodna saopStenja — pet, a komentari 1 pisma uredniku — tri, izvestaji 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 gra-
ficke programe za Windows, pozeljno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i senc¢enja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe 1 sugestije uredni-
ka/recenzenata dostavljaju se autoru radi konacnog oblikovanja. Pre ob-
jave, rad se upucuje autoru odredenom za korespodenciju na konaénu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim re¢ima,
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) Isplsu]u se puna imena i prezimena autora sa oznakama redom: *, t,
L&Y

c) Navode se pum nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristeci standardne znake
za fusnote.

d) Zaklju¢ak moze 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 reci za
originalne ¢lanke i meta-analize) sa naslovom rada. Kratkim receni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure — Metode (izbor ispitanika ili laboratorijskih Zivotinja,
metode posmatranja i analize), glavni nalazi — Rezultati (konkretni
podaci i njihova statisticka znacajnost) i glavni Zaklju¢ak. Naglasiti
nove i znacajne aspekte studije ili zapazanja. Strukturisani apstrakt za
kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz bolesnika i

Zakljucak). Ispod apstrakta, ,,Klju¢ne reci* sadrze 3—10 klju¢nih 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
o kome se izveStava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne Zivotinje, ukljucujuc¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detal]no da se drugim autorima omoguci reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, ukljucu-
Juci i statisticke. Tacno identifikovati sve primenjene lekove 1 hemika-
lije, ukljucujuéi genericko ime, doze i nacine davanja. Za ispitivanja na
ljudima i zivotinjama navesti saglasnost nadleznog etickog komiteta.

__Rezultate prikazati logi¢kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti 1li sumirati samo znacajna zapaZzanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene za-
kljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati za-
kljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one za-
kljucke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i et al. Svi podaci o citiranoj
literaturi moraju biti taéni. 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 prlhvacem za Stampu, ali jo§ nisu objavljeni, navode se uz dodatak
,,u Stampi“. Rukopisi koji su predati, ali jo§ nisu prihvaéeni 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. Vojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovié 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 ef-
fort 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 pOJavljlvanJa 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, obave-
zno ih navesti kao i svaki drugi podatak iz literature.

Tlustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni 1 ujednaceni,
a dovoljne veli¢ine da prilikom umanjivanja budu ¢itljivi. Slike treba da budu
jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SL 1; SI. 2
itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koriste¢i arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objasnjavanje pojedi-
nog dela ilustracije, svaki pOJedmacno treba objasniti u legendi. Za fotomi-
krografije navesti metod bojenja i podatak o uvecanju.

Skracéenice i akronimi

Skracenice i akronimi u rukopisu treba da budu koris¢eni na slede¢i nacin;
definisati skracenice i akronime pri njihovom prvom pojavljivanju u tekstu i
koristiti ih konzistentno kroz citav_ tekst, tabef e i slike; koristiti ih samo za
termine koji se pominju viSe od tri puta u tekstu; da bi se olaksalo Gitaocu,
skracenice 1 aktinome treba $tedljivo koristiti.

Abecedni popis svih skraenica i akronima sa objasnjenjima treba dosta-
viti pri predaji rukopisa.

Detaljno uputstvo mozZe se dobiti u redakciji ili na sajtu:
www.vina.mod.gov.rs/vsp



