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Professore Dre VEADANO GJORGIEVIC.
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in typographia principatus Serbici

1874,

The title page of the first journal volume in Latin

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

y KojeM ce 06jaBbyjy pasou €wiaHoBa CpIICKOT JIeKapCKOT pYIITBa,
TIPETIIATHMKA YaCOTIVCA ¥ 4IAHOBA IPYTUX APYIITaBa MEUIMHCKIX ¥ CPOTHIX
crpyka. O6jaBbyjy ce: YBOJHMIIN, OPUTMHAIHY PajIOBH, IPETXOHA U KpaTka ca-
OINIITEH:A, IIPUKa3y GO/IECHNKA U CTy4ajeBa, BULIeO-WIAHIIN, CTIUKe U3 KIIMHIIKe
MeJIVIHe, TIPET/Ie{HN PajIOBY, aKTye/THe TeMe, PaJIOBM 3a IIPAKCY, PajIOBY U3
MCTOpYje MeUIIMHE Y je3VKa MeMIINHE, MeIUIIMHCKE eTVKE VI Pery/aTOPHUX
CTaHJAp/la Y MeMIMHY, U3BEIITaj) ca KOHIPeca M Hay4YHMX CKYIIOBA, TINMYHY
CTaBOBMU, HAPYYEHY KOMEHTAPU, MICMa YPEJHUKY, IIPUKA3U KIbUTA, CTPyYHE
BeCTU, In memoriam u gpyru Npuao3mu.

CBU PyKOIICH KOji Ce pa3MaTpajy 3a ITamiame y ,,CPIIcKkoM apX1By 3a
IIe/IOKYITHO IEKapCTBO He MOTY Jia e IOofHeCy uin Aa 6yny pasMaTpaHu 3a
my6/mKoBarbe Ha ApyTuM MecTuMa. PasioBy He cmejy ia Oy/ly peTXOHO MTaM-
TIaHM Ha IPYTUM MeCTUMa (IeMMIIHO M/ Y OTIIYHOCTH).

ITpucnenn pykoruc Ypehusauku o6op 1mame perieH3eHTIIMA pajiyt CTPYYHe
nporieHe. YKONMMKO pelleH3eHTH TIPefioyKe M3MeHe VI JIONyHe, KOTIija pelleH-
3uje ce JOCTaB/ba ayTOPY C MONOOM JIa YHece TpakeHe M3MeHe Y TeKCT pajia W/
Jla apryMEeHTOBaHO 00Pas/IOKIL CBOje Hec/arame ¢ mpuMes6amMa pelieHseHTa.
Konauny ofryKy o mpuxBaramy pajia 3a IITaMITy JJOHOCH IJTaBHU VI OTOBOPHM
YPEIHUK.

3a o6jaB/beHe pajiose ce He ucmahyje XoHOpap, a ayTOpcKa Mpasa ce Ipe-
HOCe Ha u3fjaBaya. Pyxomucu u npunosu ce e Bpahajy. 3a penpopykuujy mim
MIOHOBHO 00jaB/blBatbe HEKOT CeTMEHTa pajia MyO/MMKoBaHor y ,,Cprickom ap-
XVBY HEOIXOJHA je CAIJIACHOCT M37laBayva.

PajioBu ce mTaMmnajy Ha eHITIECKOM j€3UKY Ca KPaTKMM Cafip>kKajeM Ha eH-
I7IecKOM 1 cprickoM jesuky (hupwmia), OTHOCHO Ha CPIICKOM je3MKY, ca KpaT-
KIM Cafip)KajeM Ha CPIICKOM U eHITIECKOM je3UKY.

AyTOpM MpyUXBaTajy IOTIYHY OATOBOPHOCT 3a TAYHOCT Ie/IOKYTIHOT Cajip-
aja pykomnuca. Marepujan nmy6nukaipyje IpefcTaB/ba MUAIUbEE ayToOpa I
HIIje HY)XHO 0oipa3 Muljberba CpIICKOT leKapcKor ApyiTsa. C 063upom Ha
6p3 HaIpeaK MeUIMHCKe HAyYHe 06/1aCTH, KOPUCHULY Tpeba [ja He3aBICHO
npolewyjy nHbOpMaLujy pe Hero LITO je KOPUCTE UK Ce Ha by OC/Iabajy.
CpIIcKO JTIeKapCKo APYLITBO, ypeaHuK uin Ypehusauku ogbop ,,Cprckor ap-
XUBa 32 L[e/IOKYITHO IEKAPCTBO He IPMUXBATajy 61110 KaKBY OATOBOPHOCT 32
HaBOJie y pajioByMa. PekaMHn matepujai Tpeba fja 6yzie y CKIafy ¢ e TM9KUM
(MeMIIMHCKMM) ¥ TIPAaBHUM CTaHAapAuMa. PekTaMHU MaTepujan yK/bydeH y
0Baj 9acOMIC He TAPAHTYje KBAaTUTET WM BPEJHOCT OT/IAIIeHOT TPOM3BO/aA,
OJJHOCHO TBpJjtbe pou3Bohaya.

ITopHeceHM PYKOIIVC IIOIPa3yMeBa Jia je HheroBo Iy0mKoBame ofo6puo
OJITOBOPHI Ay TOPUTET YCTAaHOBE Y KOjOj je MCTpakuBame 06aB/beHo. VsmaBay
ce Hehie cMaTpaTy MPaBHO OJATOBOPHYM Y C/Ty4ajy HOHOLIEHa 61110 KaKBOT
3axTeBa 3a KoMiensanujy. Tpeba fa ce HaBey CBM U3BOPM UHAHCHPaAHbA Pajia.

Cpncxu apXVB 3a IENIOKYITHO TeKapPCTBO je Yacomc CPIICKOT IeKapCKOoT
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The submitted manuscripts are forwarded by the Editorial Board to reviewers
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them to make necessary modifications or amendments of the text or to provide
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remarks. The final decision on acceptance of the article for publication is made
by the Editor-in-Chief.

The authors shall not be remunerated for the published articles, and they
are required to assign copyright of their papers to the publisher. Manuscripts
and enclosures shall not be returned to the authors. Reproduction or repeated
publication of any section of the manuscript already published in the “Serbian
Archives” requires the publisher’s approval.

The articles are printed in the English language with an abstract both in
English and Serbian, or in the Serbian language, Cyrillic alphabet, with an ab-
stract in Serbian and English.

Authors accept full responsibility for the accuracy of all content within the
manuscript. Material in the publication represents the opinions of the authors
and does not necessarily reflect opinions of the Serbian Medical Society. Because
of rapid advances in the medical sciences, users should independently evaluate
information before using or relying on it. Serbian Medical Society, the Editor
or Editorial Board of the Serbian Archives of Medicine do not accept any re-
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material in this publication does not guarantee the quality or value of such
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S rpski Arhiv Za Celokupno Lekarstvo (Serbian Archives of Medicine) is



Srp Arh Celok Lek

ISSN 0370-8179

UDC 61(497.11)

COBISS.SR-ID 3378434

CpncKu apXxmB 3a LieJIOKYMHO /1IeKapCTBO
3BaHn4aH Yaconuc Cpnckor nekapckor ApyLuTea
M3nasm wecr nyTa ropuike

OCHUBAVY, BJIACHUK U U3AABAY

Cpncko niekapcKko ApyLITBO

Llopya BawmHrtoHa 19, 11000 beorpag, Cpbuja
MpepcenHnk

Mpod. ap Munax A. Heperbkosuh

WHTepHeT cTpaHa: http://www.sld.org.rs

N30ABAYKU CABET

Mpod. ap Maene MunexkoBuh, npeaceaHNK
Akagemuk Bnagumup bymbaluvpesuh
Mpod. ap Jbybuua hykaHosuh

Akagemuk Heb6ojwa Jlanuh

Mpog. ap Munuuya Yonosuh

AJPECA YPEOQHULUTBA
Cpncku apxus
Kpamuue Hatanmje 1, 11000 beorpag, Cpbuja
Tenedon: +381(0)11409 27 76
+381(0)11 409 44 79
E-nowra: office@srpskiarhiv.rs
NHTepHeT cTpaHa: www.srpskiarhiv.rs

MPETMNATA U EKCNEQULNIA

CpncKo nekapcKko ApyLITBO

Llopuia BawmHrroHa 19, 11000 beorpag, Cpbuja

TenedoHn: +381(0)11 3245-149

Tekyhu pauyHn: 205-8041-21n
355-1009094-22

YUnaHuu y LLenocT JOCTYNHU Cy Ha NHTEPHET
cTpaHuym: www.srpskiarhiv.rs

LleHa npetnnate 3a KaneHpapcky rogwHy je
3.000,00 auHapa 3a nojeauHue, 6.000,00 gnHapa
3a yctaHoBe 1 100 eBpa 3a unTaoue BaH Cpbuje.
LleHa nojegunHauHor npumepka u3 Tekyhe roguHe
je 600,00 aviHapa, a cBeCKe 13 NPETXOAHUX rofnHa
300,00 gnHapa.

Litamnare ,Cpnckor apxuBa 3a Le/IOKYNHO
nekapcrTBo” Tokom 2023. roanHe NOMoOrno je
MwuHMUCTapCcTBO HayKe, TEXHONOLWKOr pa3Boja
1 nHoBauuja Peny6nuke Cp6uje.

ISSN 0370-8179; ISSN Suppl 0354-2793
Copyright © 2020 Cpricko nekapcKo ApyLITBO

elSSN 2406-0895
OTBOpEH NpucTyn

(CCBY-NC) [c@e

LLitamnaHo y Cpbuju

CPNCKW APXUB 3A LLEJOKYNHO NEKAPCTBO

rOAULLITE 152

JAHYAP-OEBPYAP 2024.

CBECKA 1-2

Yaconuc ,Cpnckn apxue 3a LIENOKYMHO NlekapcTBo” je uHAeKkcupaH y 6asama: Science Citation
Index Expanded, Journal Citation Reports/Science Edition, Web of Science, Scopus, EBSCO,
Directory of Open Access Journals, DOI Serbia.

[NIABHU 1 OATOBOPHU YPEQHUK
Mpod. ap lopaaHa Teodpunoscku-MNapanng

3AMEHUK MMABHOT 1 OArOBOPHOT YPEAHUKA
Mpod. ap Masne Munexkosmh

MOMOTRHULM MABHOT
N OAroBOPHOI YPEAHUKA

Mpod. ap TatjaHa Unne
Mpod. ap Hepemko Pagnosuh
Mpoo. ap Aparocnas CrameHkoswmh

YPEBUBAYKU OEOP

Mpod. ap lopaHx benojesrh
Akagemunk Mapko bymbawmpesuh
Mpod. ap Mupocnasa lojHrh-Ayranvh
Mpod. ap Mupjana lfotnh

Mpod. ap 3nataH Enek

Mpod. ap MeaH JoBaHoBMA

Mpoo. ap Tarba JoBaHoBYMN

Mpod. ap Hesera Kanesuh
Akagemuk Bnagumnp Koctuh

Mpod. ap lopgaHa Kounh

Mpod. ap AywaH Nlanowesuh
Akagemuk [ywwuua Jleunh-ToweBcku
Mpod. ap Hatawa Makcumosuh
Mpod. ap Josrua MunosaHosuh
Mpod. ap MapjaH MuiLes

Mpod. ap brubana O6peHoBUh-KnphaHckm
HayuHu caBeTHVK Corva MaBnosuh
Mpod. ap MeaH Mannbpk

Mpod. ap Muneta Mockypurua

Mpod. ap ApceH Puctuh

Mpod. ap lopuua Puctuh

Mpod. ap AnekcaHaap Casuh

Mpod. ap MapuHa Ceeten

PEOAKLIVIA
TexHNUKN ypeaHuK: JacmrHa Xuskosuh

JlekTop 3a cpncku jesuk: lnsHa MNpopaHosuh

Mpod. ap TatjaHa Cumuh, gonncHn unaH CAHY
Mpod. ap Mupocnae Cramerkosuh

Mpod. ap lopaH CreBaHoBWh

Mpod. ap EanTa Croknh

Akapemuk Muoppar Yonuh

Mpod. ap CrexaHa Yonuh

MEBYHAPOJAHW YPERUBAYKU O[IEOP

Prof. dr Achilles Anagnostopoulos (puka)
Prof. dr Athanassios Athanassiou (lpuka)
Prof. dr Henry Dushan Edward Atkinson
(Benuka bputaHuja)

Prof. dr Sheryl Avery (Benvika bpwntaHuja)
Prof. dr Raffaele Bugiardini (tanuja)

Prof. dr Nicolas Danchin (®paHuycka)

Prof. dr Alastair Forbes (Benvika bputaHuja)
Prof. dr Mila Goldner-Vukov (Ayctpanuja)
Prof. dr Nagy Habib (Benvika bpwntaHuja)
Prof. dr Richard John (Bill) Heald

(Benuka bputaHuja)

Prof. dr Rajko lgi¢ (CAL)

Prof. dr Dorothy Keefe (Ayctpanuja)

Prof. dr Stanislaw Klek (Mosbcka)

Prof. dr Bernhard Maisch (Hemauka)

Prof. dr Masatoshi Makuchi (JanaH)

Prof. dr Gordana Matijasevi¢-Cavri¢ (bouBaHa)
Prof. dr Veselin Mitrovi¢ (Hemauka)

Prof. dr Akimasa Nakao, MD, PhD, FACS (JanaH)
Prof. dr Ljupco T. Nikolovski (MakepoHuja)
Prof. dr Philip B. Paty (CAL)

Prof. dr Dan V. Poenaru (PymyHuja)

Prof. dr Igor Vladimirovich Reshetov (Pycuja)
Prof. dr Manuel Sobrinho Simédes (MopTyran)
Prof. dr Tatjana Stankovic¢-Taylor

(Benvka bputaHuja)

Prof. dr Vladan Starcevi¢ (Ayctpanuja)

Prof. dr Igor Svab (CnoseHuja)

Prof. dr A. Malcolm R. Taylor

(Benvka bputaHwja)

Prof. dr Gaetano Thiene (WTanuja)

Prof. dr Peter H. Wiernik (CAL])

JlekTopm 3a eHrnecku jeauk: Mupko Pajuh, AHa MunosaHoBuh

Kopuue: MaxNova Creative
Wramna: JI1,Cnyx6eHun rnacHuk’, Beorpag

Tupax: 850 nprmepaka



SERBIAN ARCHIVES oF MEDICINE

VOLUME 152

JANUARY-FEBRUARY 2024 ISSUE 1-2

The journal “Srpski arhiv za celokupno lekarstvo” (Serbian Archives of Medicine) is indexed in:
Science Citation Index Expanded, Journal Citation Reports/Science Edition, Web of Science,
Scopus, EBSCO, Directory of Open Access Journals, DOI Serbia.

EDITOR-IN-CHIEF
Prof. Gordana Teofilovski-Parapid, MD, PhD

DEPUTY EDITOR-IN-CHIEF
Prof. Pavle Milenkovi¢, MD, PhD

ASSOCIATE EDITORS

Prof. Tatjana llle, MD, PhD
Prof. Nedeljko Radlovi¢, MD, PhD
Prof. Dragoslav Stamenkovi¢, DDM, PhD

EDITORIAL BOARD

Prof. Goran Belojevi¢, MD, PhD
Academician Marko Bumbasirevi¢
Academician Miodrag Coli¢

Prof. Snjezana Coli¢, DDM, PhD
Prof. Zlatan Elek, MD, PhD

Prof. Miroslava Gojni¢-Dugali¢, MD, PhD
Prof. Mirjana Goti¢, MD, PhD

Prof. Ivan Jovanovi¢, MD, PhD

Prof. Tanja Jovanovi¢, MD, PhD
Prof. Nevena Kalezi¢, MD, PhD
Prof. Gordana Koci¢, MD, PhD
Academician Vladimir Kosti¢

Prof. Dusan Lalosevi¢, MD, PhD
Academician Dusica Leci¢-Tosevski
Prof. Natasa Maksimovi¢, MD, PhD
Prof. Marjan Micev, MD, PhD

Prof. Jovica Milovanovi¢, MD, PhD
Prof. Biljana Obrenovi¢-Kir¢anski, MD, PhD
Prof. Ivan Palibrk, MD, PhD

Res. Prof. Sonja Pavlovi¢, MD, PhD
Prof. Mileta Poskurica, MD, PhD
Prof. Marina Svetel, MD, PhD

Prof. Arsen Risti¢, MD, PhD

Prof. Gorica Risti¢, MD, PhD

Prof. Aleksandar Savi¢, MD, PhD

EDITORIAL OFFICE
Technical editor: Jasmina Zivkovi¢

Serbian language editor: Divna Prodanovi¢

Prof. Tatjana Simi¢, MD, PhD, SASA
Prof. Miroslav Stamenkovi¢, MD, PhD
Prof. Goran Stevanovi¢, MD, PhD
Prof. Edita Stoki¢, MD, PhD

INTERNATIONAL EDITORIAL BOARD

Prof. Achilles Anagnostopoulos, MD, PhD
(Greece)

Prof. Athanassios Athanassiou, MD, PhD (Greece)
Prof. Henry Dushan Edward Atkinson, MD,
PhD (UK)

Prof. Sheryl Avery, MD, PhD (UK)

Prof. Raffaele Bugiardini, MD, PhD (ltaly)
Prof. Nicolas Danchin, MD, PhD (France)
Prof. Alastair Forbes, MD, PhD (UK)

Prof. Mila Goldner-Vukov, MD, PhD (Australia)
Prof. Nagy Habib, MD, PhD (UK)

Prof. Richard John (Bill) Heald, OBE, MChir,
FRCS (Eng), FRCS (Ed) (UK)

Prof. Rajko Igi¢, MD, PhD (USA)

Prof. Dorothy Keefe, MD, PhD (Australia)
Prof. Stanislaw Klek, MD, PhD (Poland)

Prof. Bernhard Maisch, MD, PhD (Germany)
Prof. Masatoshi Makuchi, MD, PhD (Japan)
Prof. Gordana Matijasevi¢-Cavri¢, MD, PhD
(Botswana)

Prof. Veselin Mitrovi¢, MD, PhD (Germany)
Prof. Akimasa Nakao, MD, PhD, FACS (Japan)
Prof. Ljupco T. Nikolovski, MD, PhD (Macedonia)
Prof. Philip B. Paty, MD, PhD (USA)

Prof. Dan V. Poenaru, MD, PhD (Romania)
Prof. Igor Vladimirovich Reshetov, MD, PhD
(Russia)

Prof. Manuel Sobrinho Simées, MD, PhD
(Portugal)

Prof. Tatjana Stankovi¢-Taylor, MD, PhD (UK)
Prof. Vladan Starcevi¢, MD, PhD (Australia)
Prof. Igor Svab, MD, PhD (Slovenia)

Prof. A. Malcolm R. Taylor, MD, PhD (UK)
Prof. Gaetano Thiene, MD, PhD (Italy)

Prof. Peter H. Wiernik, MD, PhD (USA)

English language editors: Mirko Raji¢, Ana Milovanovi¢

Cover & Logo: MaxNova Creative

Printed by: JP "Sluzbeni glasnik", Belgrade

Circulation: 850 copies

Srp Arh Celok Lek

ISSN 0370-8179

UDC 61(497.11)

COBISS.SR-ID 3378434

Serbian Archives of Medicine

Official Journal of the Serbian Medical Society
Published six times per year

FOUNDER, OWNER & PUBLISHER
Serbian Medical Society

President

Prof. Milan A. Nedeljkovi¢, MD, PhD

PUBLISHER’S ADVISORY BOARD

Prof. Pavle Milenkovi¢, MD, PhD, president
Academician Vladimir Bumbasirevi¢

Prof. Ljubica Bukanovi¢, MD, PhD
Academician Nebojsa Lali¢

Prof. Milica Colovi¢, MD, PhD

EDITORIAL OFFICE

Serbian Archives of Medicine

Kraljice Natalije 1, 11000 Belgrade, Serbia

Phone:  +381(0)11409 27 76
+381(0)11 40944 79

E-mail: office@srpskiarhiv.rs

Website: www.srpskiarhiv.rs

SUBSCRIPTION AND DISTRIBUTION

Serbian Medical Society

Dzordza Vasingtona 19, 11000 Belgrade

Serbia

Phone: +381(0)11 3245-149

Bank accounts: 205-8041-21 and
355-1009094-22

Full-text articles are available at website:
www.srpskiarhiv.rs

Calendar year subscription prices are as fol-
lows: 3,000 dinars for individuals, 6,000 di-
nars for institutions, and 100 euros for read-
ers outside Serbia. The price of a current year
issue is 600 dinars, and of issues from previ-
ous years 300 dinars.

The publishing of the Serbian Archives of
Medicine during 2023 is supported by the
Ministry of Science, Technological Devel-
opment and Innovation of the Republic of
Serbia.

ISSN 0370-8179; ISSN Suppl 0354-2793
Copyright © 2020 Serbian Medical Society

elSSN 2406-0895
Open Access

(CCBY-NC) [e@ey

Printed in Serbia



rOAULWTE 152 JAHYAP-OEBPYAP 2024. CBECKA 1-2

CAOPMXAJ . CONTENTS

EDITORIAL « YBOOHMK

Gordana Teofilovski-Parapid

THE 30TH ANNIVERSARY OF THE STUDIES IN ENGLISH AT THE FACULTY OF MEDICINE

— UNIVERSITY OF BELGRADE . . . o0ttt tt ittt et te ettt e et et ettt et ettt e 6-13
Topgana Teopunoscxu-Ilapaiug

TPUIECETA TOIUIIEBUIIA CTYIVJA HA EHITIECKOM JE3UKY HA MEIMUIIVMTHCKOM ®AKYITETY YHUBEP3UTETA Y BEOTPALTY

ORIGINAL ARTICLES « OPUTHATIHIA PALJOBM

Emilija Novakovié, Mirjana Stojanovié-Tasi¢, Tatjana Novakovié, Aleksandra Dutina, Zoran Bukumiric,
Ivana Stasevié-Karli¢ié
COVID-19 VACCINATION PREDICTORS AMONG PEOPLE WITH MENTAL DISORDERS . . . ... ........... 14-19
Emunuja Hosaxosuh, Mupjana Citiojanosuh-Tacuh, Tamjana Hosakosuh, Anexcangpa Iytuna, 3opan Bykymupuh,
Heana Cinawesuh-Kapnuuuh
TIPEOVIKTOPU 3A M3BOP BAKLIMIHALIMJE ITPOTUB KOBUJIA 19 KOJT OCOBA CA MEHTAJIHMM CMETHAMA

Milka Gardasevié, Milan Tesié, Aleksandra Petkovié-Curcin, Boban Labovié, Zdravko Brkovié

CORRELATION OF NERVE CONDUCTION VELOCITY AND THE NUMBER OF NEWLY CREATED

AXONS IN THE REGENERATION OF THE FACIAL NERVE IN RABBITS AFTER APPLICATION

OF PLATELET-RICH PLASMA . .+« ettt ettt ettt ettt et e e e e e e e e e e e et 20-26
Munka I'apgawesuh, Munan Tewuh, Anexcangpa Ileitikosuh-Hypuun, Bodan /ladosuh, 3gpasxo Bprosuh

KOPENTALIMJA BP3VIHE HEPBHE ITPOBOJI/bYIBOCTM M BPOJA HOBOCTBOPEHVIX AKCOHA Y PETEHEPA LIV

OAIVJATHOT HEPBA KOJI KYHU'RA TIOCJIE ITPUMEHE ITJTASME BOTATE TPOMBOINTUMA

Nur Hatab, Zoran Jezdi¢, Filip Ivanjac, Vitomir S. Konstantinovié

QUALITY OF LIFE IN CORRELATION WITH PRESURGICAL PSYCHOLOGICAL ASSESSMENT

OF SURGICALLY TREATED PATIENTS WITH CLASS III SKELETAL DEFORMITIES . ... ...0ouuurenannn. 27-32
Hyp Xainiaé, 3opan Jesguh, @unuit Mearay, Butomup C. Koncitianitiurnosuh

KBAJIMTET XXMBOTA Y KOPEJTALIMJY CA TIPEOIIEPATVIBHOM IICUXOJIONIKOM ITPOLIEHOM

KOI XMPYPUIKN TEYEHUX ITALITMJEHATA CA IEOOPMUTETUMA III CKEJIETHE KJIACE

Andrija Cosié, Igor Jovanovié, Miona Andrejevié-StoSovié, Dragan Krasié, Goran Videnovié,
Dragan Manci¢, Viadimir Videnovié
DIAGNOSTIC POTENTIAL OF THE INFRARED THERMAL CAMERA IN THE DETECTION
OF PAROTID REGION TUMORS . . . ¢ 0ttt ittt ittt ettt ettt ettt it 33-38
Angpuja Rocuh, Uiop Josanosuh, Muona Augpejesuh-Ciiouiosuh, [paian Kpacuh, I'opan Bugenosuh,
Hpaian Manuuh, Bragumup Bugenosuh
HMJATHOCTNYKE MOT'YRHOCTM MH®PALIPBEHE TEPMOBM3VJCKE KAMEPE Y OTKPUBAILY TYMOPA
ITAPOTUIHOT PETMMIOHA

Slavko Manojlovié, Rajko Dodik, Mirko Manojlovié, Zeljko Jovici¢, Dragana Dragicevié-Cvjetkovié

TOTAL KNEE ARTHROPLASTY IN PATIENTS WITH A PROXIMAL TIBIAL STRESS FRACTURE

ASSOCIATED WITH BILATERAL SEVERE KNEE OSTEOARTHRITIS . .. \titttiiinnneeinenns 39-43
Cnasxo Manojnosuh, Pajko JJoguk, Mupxo Manojnosuh, XXemwxko Josuuuh, Opaiana [paiuuesuh-Lsjeinikosuh

TOTATHA APTPOIIIACTUKA KOJTEHA KOJI BOECHUKA CA CTPECHVM ITPEJIOMOM TUBUJE YIPYKEHUM

CA TEIIKMM OBOCTPAHVIM OCTEOAPTPUTIICOM KOJIEHA

Miroslav Stamenkovi¢, Tatjana Sarenac-Vulovié, Nenad Petrovié, Jovana Srejovi¢, Katarina Cupié,
Marko Popovi¢, Ivana Todorovié, Dusan Todorovi¢
THE INCIDENCE OF PATIENTS WITH PSEUDOEXFOLIATION IN TWO DIFFERENT REGIONS OF SERBIA. . .. 44-49
Mupocnae Cinnamenxosuh, Taimjana Hlapenay-Bynosuh, Henag Ieitiposuh, Josana Cpejosuh,
Kaitiapuna Byiuh, Mapko Ioiosuh, Meana Togoposuh, Jywan Togoposuh
VIHIVJIEHIIA TALIMJEHATA CA IICEYIOEKCOOJIMJALIVIJAMA Y JIBA PA3JIUMTA PETVIOHA CPEMJE

Milos Maksimovié

RISK FACTORS OF PERIPHERAL OCCLUSIVE ARTERIAL DISEASE IN PATIENTS

WITH DIABETIC RETINOPATHY DUE TO TYPE 2 DIABETES . ..t ttittt ittt it eeiienneennnn 50-55
Munow Makcumosuh

DAKTOPY PM3VKA TIEPVIGEPHE OKJTY3VIBHE APTEPVMJCKE BOJTECTY KOJI BONECHUKA

CA IMJABETCKOM PETMHOITATIJOM MI3A3BAHOM JIMJABETECOM THUIIA 2

Danica Lecié-Cvetkovié, Jovana Cvetkovié, Radmila Janici¢, Vesna Jovanovié, Teodora Rajkovié, Milo$ Vukcevié

THE COMPARISON OF THE SELECTED KEY PERFORMANCE INDICATORS BETWEEN

THE PRIMARY HEALTH CARE CENTERS IN BELGRADE. . . . .ottt ittt ei it eieeiaenennnn 56-62
Hanuya JTeuuh-Lseitixosuh, Josana Lsettixosuh, Pagmuna Januuuh, Becua Josanosuh, Teogopa Pajkosuh,
Munow Bykuesuh

HOPE"BEH)E OIABPAHUX KJbYYHUX MHOVKATOPA IIEPOOPMAHCY [TPUMAPHE 3[IPABCTBEHE 3AIITUTE

V IOMOBVIMA 3J[PAB/bA Y BEOIPATY



VOLUME 152 JANUARY-FEBRUARY 2024 ISSUE 1-2

CASE REPORTS « TPVIKA3M BOJTECHMKA

Milan Filipovi¢, Tatjana Filipovic, Nebojsa Videnovic, Zlatan Elek, Aleksandar Bozovié

A VERY RARE CUTANEOUS EPITHELIOID HEMANGIOENDOTHELIOMA IN THE RIGHT

AURICLE IN A MALE ADULT . . . .\ttt ot ot ttttttt ettt e e nns 63-66
Munan Qunuiiosuh, Tatijana Punuitosuh, HeSojuia Bugernosuh, 3naitian Enex, Anexcangap Boxosuh

BEOMA PEJIAK KOXXHM EINVTEJTIONIHM XEMAHTMOEH/IOTE/IMOM JJECHE YIIHE HIKOJbKE KOJI OZIPAC/IOT YOBEKA

Zeljko Garabinovié, Milan Savi¢, Nikola Colié, Milan Stojicié, Slavisa Zagorac

RADICAL RESECTION AND RECONSTRUCTION OF A LARGE STERNAL CHONDROSARCOMA . ........... 67-70
XKemwxo Lapadunosuh, Munan Casuh, Huxona Yonuh, Munan Ciniojuuuh, Cnasuwa 3aiopay,

PAIMKATHA PECEKLIMJA V1 PEKOHCTPYKIIMJA BEJIMIKOT XOHJIPOCAPKOMA CTEPHYMA

Stojan Latincié, Maja Pavlov, Jovica Vasiljevi¢, Dragan Vasin, Milena Papovié

THE PRESENCE OF ADENOCARCINOMA OF THE RIGHT COLON AND POLYP IN COLONIC

GRAFT IN A FEMALE PATIENT WITH COLON INTERPOSITION DUE TO CAUSTIC STRICTURE

OF THE ESOPHAGUS IN CHILDHOOD . . . .\ vttt ittt ettt ettt et 71-75
Cimojan Jlatunuuh, Maja Iaénos, Josuya Bacumwesuh, Jlpaian Bacun, Munena Ilaiiosuh

AJIEHOKAPLIVTHOM JJECHOT KOJIOHA 1 ITPYCYCTBO ITOJIMITA Y KOTOHMYHOM I'PA®TY KOJI BOTECHUIIE

KO KOJE JEY NETUHCTBY YUMIHLEHA KOJIOIVTACTUKA 350I' KAYCTMYHE CTEHOSE JEJHAKA

Zelimir Jovanovié, Lazar Miceta, Nemanja Jovanovié, Danilo Jeremié, Nemanja Slavkovié

PRIMARY SUBTALAR ARTHRODESIS WITH PERCUTANEOUS SCREW FIXATION

AND BONE GRAFTING THROUGH MINI-OPEN SINUS TARSI APPROACH FOR SANDERS TYPE [V

BILATERAL CALCANEAL FRACTURE — THREE-YEAR FOLLOW-UP CASE REPORT . . . . .\t vvvennenennnnn. 76-80
Kenumup Josarosuh, Jlazap Muueiia, Hemaroa Josanosuh, Januno ]epemuh, Hemarwa Cnasxosuh

TIPMAPHA CYIITAJIAPHA APTPOJIE3A CA ITEPKYTAHOM ®UMKCALMJOM 3ABPTHVMA U ITOITYbABAEM IEOEKTA

KOIITAHUM I'PAO®TOM KPO3 MUHU-OTBOPEH SINUS TARSITIPUUICTYITY PEIITABAY BUMJTATEPA/THOT ITPEJIOMA

KAJIAHEYCA IV TUIIA IO CAHHEPCY - IIPMKA3 BOJIECHUKA CA TPOTOJMIIHBVM ITEPMOOOM ITPAREHA

Bilsana Mulié, Amira Peco-Antié, Fatih Ozaltin

GENOTYPE/PHENOTYPE RELATIONSHIP IN MILD CONGENITAL NEPHROTIC SYNDROME . . . ..o oo, 81-84
Buncana Mynuh, Amupa Ieyo-Anitiuh, Pattiux O3anitiun

OJHOC U3MEBY TEHOTHUIIA I GEHOTUIIA Y BTATOM KOHTEHUTATTHOM HE®POTCKOM CUHJIPOMY

Ivana Liki¢-Ladevi¢, Milo$ Petronijevié, Svetlana Vrzié-Petronijevié, Aleksandra Beleslin, Stefan Dugali¢

A RARE CASE OF ALPHA-METHYLDOPA-INDUCED HEPATITIS IN PREGNANCY .. ivviiiiiinnnnnnnnnn 85-87
Heana JTuxuh-JIahesuh, Munow Ileiwiponujesuh, Ceettinana Bpauh-Ileinporujesuh,
Anexcangpa Benecnun, Ciiedpan Jyianuh

PEJIAK CJIYYAJ XEITATUTUCA Y TPYTHORU U3A3BAHOT AJIOGA-METUJIJJOIIOM

Maja Sapic’, Danica Ninkovié, Aleksandra Bota, Zorica Milosevié, Aleksandra Erié-Nikolié

UNCOMMON MUSCLE METASTATIC SITES OF RENAL CELL CARCINOMA . .. v\ttt eennnnannnnnnn 88-91
Maja Olaauh, Januya Hunxosuh, Anexcangpa boitia, 3opuya Munowesuh, Anexcangpa Epuh-Huxonuh

MMUIINBHE METACTA3E KAPIIMMTHOMA BYBPEXXHNX REJINJA

CURRENT TOPIC « AKTYEJTHA TEMA

Tatjana Arsenijevié, Aleksandar Stepanovié, Marina Nikitovié

THE ROLE OF RADIOTHERAPY IN THE TREATMENT OF MALIGNANT PLEURAL MESOTHELIOMA

— POSSIBILITIES AND CONTROVERSY ..o\t ttttttttttttttttttttttteettneeeeeeeneeeenneeenns 92-96
Tatijana Apcenujesuh, Anexcangap Citieitanosuh, Mapuna Hukuitiosuh

VIIOTA PAIMOTEPATIUJE Y IEYEFGY MAJIUTHOT MESOTE/IMOMA ITJIEYPE - MOI'YRHOCTY M KOHTPOBEP3E

REVIEW OF LITERATURE - TPEITIEL JITEPATYPE

Valentina Zivkovié, Bojana Stamenkovi¢, Sonja Stojanovi¢

SYSTEMIC LUPUS ERYTHEMATOSUS — DIAGNOSIS AND CLASSIFICATION

OF THE DISEASE IN THE PAST AND IN PRESENT TIMES . . ¢ttt tttnettnnetaeeineenneennennn. 97-102
Banentuna XKuexosuh, Bojana Citiamenxosuh, Corwa Citiojanosuh

CHUCTEMCKY EPUTEMCKI JIVIIYC - IUJATHO3A U KIIACUOVKALIVIJA BOTECTY HEKALL VI CAJ

HISTORY OF MEDICINE « ICTOPVJA MEAVILIMHE

Danijela Vucevié, Milica Radosavljevié, Janko Samardzi¢, Miroslav Radenkovié, Tatjana Radosavljevi¢

NicoLAus COPERNICUS AND MEDICINE — 550TH ANNIVERSARY OF THE BIRTH

AND 480TH ANNIVERSARY OF THE DEATH OF A SCIENTIST WHO TURNED THE VIEW

OF THE WORLD UPSIDE DOWN . . & o\t ittt ettt eete et e et ettt e ettt ee et eaeananans 103-109
Hanujena Byuesuh, Munuya Pagocasmwesuh, Janko Camapyuh, Mupocnas Pagenxosuh, Tainjana Pagocasmwesuh

HuKOMA KONEPHVK M MEJMIIVHA - 550 TOIMHA Ofl POBEIbA U 480 TOIVIHA

O CMPTU HAYYHMKA KOJU JE ITPEOKPEHYO ITIOTTE] HA CBET



Received « MpummeHo:
February 20, 2024

Revised - PeBusnja:
February 26, 2024

Accepted - NMpuxeaheHo:
February 26, 2024

Online first: February 27, 2024

Correspondence to:

Gordana TEOFILOVSKI PARAPID
Honorary President, Serbian
Anatomical Society Honorary
President, International
Committee of Symposia on
Morphological Sciences

IP President, European Federation
for Experimental Morphology
University of Belgrade

Faculty of Medicine

Belgrade

Serbia
gordana.teofilovski.parapid@
srpskiarhiv.rs

DOI: https://doi.org/10.2298/SARH240220019T

EDITORIAL / YBOOAHUK

The 30th Anniversary of the Studies in English at the
Faculty of Medicine — University of Belgrade

Pursuant to the Article 10, paragraph 3 of the
Law of the University, the Government of the
Republic of Serbia adopted on December 20,
1995, the Decision on approval of the Medical
Faculty in Belgrade, University of Belgrade, for
teaching in English language. The initiative for
the adoption of this solution was given by the
Teaching Academic Council of the Belgrade
University School of Medicine (“Medical
Faculty in Belgrade, University of Belgrade” at
that time official name) at the meeting of June
26th 1995, pursuant to Art. 193 of the Statute
of the Medical Faculty in Belgrade (Figure 1).

As mentioned in the Council Decision,
teaching in English was preceded by a long
preparation of compliance plans of teaching
with plans for medical schools in the European
Union (EU) and the United States. The begin-
ning of these preparations can be considered
March 18th 1994, because on that day for the
first time was convened a Committee composed
of internationally renowned Professors of the
Medical Faculty in Belgrade, appointed by the
Dean, Professor Radivoje Grbic, among who
were Academicians and Professors: Ljubisav
Ljubisa Raki¢, Past Dean, and Vladimir Kanjuh,
Past Vice-Dean. The task of the Committee
was to consider the proposal of organizing
undergraduate and postgraduate studies in
English. Tones were dissonant, because not all
shared the opinion that the Medical Faculty in
Belgrade should organize this type of teaching
following the examples of neighboring coun-
tries, i.e. Hungary, Romania, Bulgaria, the
Czech Republic and others. In such an atmo-
sphere, it comes as no surprise it took nearly

A

two years of work for the Coordinating Body
for Studies in English (further referred to as
“Board for Studies in English”, or “Board”) for
the academic 1995/96 year, appointed by the
Dean, based on the Decision of the Council of
the Medical Faculty of March 15" 1996 to be
reduced to only 8 members.

The members of the first Coordinating Body
for Studies in English were the Dean, Professor
Radivoje Grbi¢, and Vice-Deans, Professors:
Slavko Simeunovi¢, Vasilije Kalezi¢, Tomislav
Jovanovi¢, Rajko Dotli¢, and only two additional
Professors from the School: Vujadin Mujovi¢
(Department of Physiology) and Gordana
Teofilovski Parapid (Department of Anatomy),
and one foreign member - Professor Vasilis
Thanopoulos (Athens, Greece) (Figure 2, 3).

Studies in English at the Belgrade University
School of Medicine (BUSM) were created in a
very challenging time under sanctions — cultur-
al and scientific first, followed by economical
- imposed on Serbia, while the rest of former
Yugoslavia was falling apart. Nevertheless, it
didn't stop the School’s Administration in keep-
ing the pace with the modern medical educa-
tion in spite of enrolling classes of over 500
students since 1991, aiming to provide medi-
cal education in Serbian language not only for
local Serbian students, but also for all refugees
of all ethnic and religious backgrounds fleeing
different parts of former Yugoslavia.

The idea originated from the Vice-Dean for
Research, Dr Slavko Simeunovi¢, a brilliant pe-
diatric cardiologist and Professor of Pediatrics,
who invited as his closest collaborators his
classmate Professor Vujadin Mujovi¢ already



The 30th Anniversary of the Studies in English at the Faculty of Medicine — University of Belgrade

UNIVERZITET U BEOGRADU
MEDICINSKI FAKULTET
BROJ: 2380/4

DATUM: 5.VI 1995.
BEEOGCGRAD

Na osnovu Clana 193 Statuta Medicinskng fakulteta u Beogradu,
na predlog . Nast & veée je na IV sednici odrZanoj
26.VI 1995.godire donelo

ZAKLJUCAK

Medicinski fakultet u Beogradu ¢e u Zkolskoj 1995/96.godini pristupi-
ti realizaciji obavljanjs nastave na engleskom jeziku, prema planu
nastave prilagodjenom po pravilima Evropske zajednice.

Planovi nastave na englaskom jeziku dostavljenl su katedrama
20.VI 1995.rodine, a zZu pofetak nastave odredjen je $.XI 1995.god.

Obrazloenje:

DvogodiZnje pripreme nastave nz engleskom Jjeziku izvrdene su
takc 3to je sadinjen plan nastave uskladjen sa nekoliko medicinskih fak-
uulteta Univerziteta u SAD i Madjurskoj {4 CeSkom verzijom nastave na en-
gleskom jeziku podeSenom po pravilima Evropska zajednice.

Planiranc je da nastavu pobadja 15 do 50 studenata uz godidnju
cemu od 7000 dolara. Plan nastave na engleskom jeziku kvalifikovade
1 osposobl javaée studente za polaganje jspita USMLE koji obezbedjuje
nostrifikaciju diplome prakticno svuda u hvetu, FPosle bazi&nih pred-
meta studenti e sticati prave da polaZu Step 1, a posle odsluda-
nih klini&kih predmeta polaganje Step 2 ovog ispita. U izvodjenju nastave

at home and abroad, scientific contribu-
tion and knowledge of English. Among
those were 15 visiting professors at differ-
ent Universities in the USA and other coun-
tries worldwide, many licensed to practice
in the USA, over 55 members of prominent
international professional association with
numerous publications in leading journals
and 5 members of the Serbian Academy of
Sciences and Arts (SASA).

The first generation of students, 22 of
them, were enrolled at BUSM Studies in
English — academic year 1995/96 — with a
minor delay made up through teaching on
Saturdays. The next school year enrollment
figures doubled and we've witnessed first
groups of transfer students from medical
schools in Hungary, the Czech Republic,
Romania, Belgium and Iraq, and later from

ulestvovall bi 4 nafii viziting profesori iz caelog svata.

pofetak nastave 1. novewbra 1995.godine.

i Dekana i donelo navedeni Zakljudak.

Dostaviti:
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Sastanak Sefova Katedri na kome se raspravljamo ¢ ovom pitanju
odrZan Je 21.06.1995.gcdine. Frisutni su jednoglas=no prihvatili

Nastavno-naudno vede je prihvatilo stav i Predlos Sefova katedri

- Kolegijumu dekana
- Nastavno-naucénom vedu
- pisarnici o
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France, the USA and Libya.

In response to increased interest in
this type of study and increasing volume
and complexity of their problems, in the
academic year of 1996/97, the composi-
tion of the Coordinating Body also in-
cluded Academician Vladimir Kanjuh, and
Professors: Miodrag Ostoji¢, Corresponding
member of SASA, Petar Seferovi¢, Vladimir
Bumbasirevi¢, Nenad Rosi¢ and Branislav

Figure. 1. The unanimous Decision of the Teaching Academic Council of the Medical
Faculty in Belgrade (Belgrade, Serbia) to adopt the English language as a language of

instructions as of academic year 1995/96

collaborating with US fellow-physiologist and Professor
Gordana Teofilovski-Parapid, Professor of Anatomy and
once medical student of the latter and intern of the for-
mer who rotated faultlessly in Pediatrics despite advanced
pregnancy and academic schedule as Assistant in Anatomy.
Associate Professor in 1993 [1-16], Professor Teofilovski
Parapid was promoted in Full Professor of Anatomy only 2
years later (1995) and had extensive experience in teaching
medical students in the USA, basically since 1984 (see COI
at the end). Developing a new, modern medical curriculum
which will be easily recognized both in EU and in the USA
was the goal of the three of them at the helm of the project.

In the years to come, starting from the academic year
1996/97, the Coordinating Body for Studies in English was
led by Vice-Dean for Academic Affairs in English, Prof.
Slavko Simeunovi¢ (1996-2000), Head of the teaching:
Professor Ruben Han (2000-2004), Professor Gordana
Teofilovski-Parapid (2004-2015) and following her retire-
ment by Professor Biljana Mihaljevi¢ (2015-2023), remark-
able Hematologist and Professor Dejana Jovanovi¢ who
inherited a solid base to build a great future for Studies
in English.

In the first period (1995-2000) of Studies in English et
BUSM, a number of teaching staff was selected for teaching
in English language based on the educational experience

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):6-13

Vidi¢ from Georgetown University School
of Medicine (Washigton DC, USA) and
Foreign Member of the SASA (Figure 4).

In 1999, the 78 days of bombing of
Serbia, including the center of Belgrade
and some medical facilities within it, has seriously un-
dermined the popularity of our program. Radical chang-
es in BUSM management that took place the very next
year didn’t help much either — on the contrary, despite
the fact that Professor Ruben Han - the newly appointed
Coordinator for Studies in English (2000-2004) - was a
respected Nuclear Medicine specialist [17-22] and a good
man. Whether we call it “side effects” as MDs or “collateral
damage” in global politics, this was the regrettable effect on
the BUSM Studies in English that — nevertheless - stood
the test of time and mis-management and prevailed.

My return to the Studies in English took place on
December 31, 2004, by appointment as Chair Person by
the Dean of the BUSM, Academician Bogdan Purici¢,
and Former Vice-Rector of the University of Belgrade.
The time ahead was exciting and full of challenges: only
45 students scattered in 5 out of 6 year long medical cur-
riculum aggravated by legislation changes and leadership
changes at the BUSM during 2000-2004. Fortunately, there
was Academician Professor Vladimir Bumbasirevi¢, Vice-
Dean, and almost all Divisions of the School administra-
tion were willing to help out aware of the needless decline
the program suffered. Members of the Dean’s Board at the
time were doing their best to substitute the Coordinating
Body for Studies in English, although they had sufficient

www.srpskiarhiv.rs ‘



Y
® wur o TET ¥ BToTRARY
wkEaw . 8O} S

,.7 TET
2 4

Ep .. -

4& m 133£ron.
T geoTPAA

Na osnovu élanu ms Statuta u
dni

du i Odluke Saveta Medicinskog
15.03.1996. godine o Cetk na gles) jeziku, Dekan

sa
fakultata donosi
O0DLUKU

‘O IMENOVAN]JU KOORDINACIONOG TELA KAO SAVETODAVNOG ORGANA DEKANA ZA
NASTAVU NA ENGLESKOM JEZIKU

1. Sastav koordinacionog tela &ine: Dekan Zetiri prodek dva prof. fakul i
dva profesora iz inostranstva od dega jedan profesor iz Gréke.

Koordinaciono telo se po potrebi moZe prosiriti novim &lanovima.

2. U sastav koordinacionog tela za §kolsku 1995/96. godinu i ju se slededi
Prof. Dr Radivoje Grbi¢, Dekan fakulteta
Prof. Dr Slavko Si
Prof. Dr Vasilije Kaleué prodekan hkulteta
Prof. Dr Tomislav J
Prof. Dr Rajko Dotlié, pmdeknn fakulteta
Prof. Dr Vujadin Mluovlé sa katedre fiziologije
Prof. Dr Gord T i, sa katedre ij
Prof. Dr Vasilios Thanopoulos, iz Gréke, Atina

PNF AR AL

Koordinaci telo radi u

koje saziva Dekan fakulteta po ukazanoj potrebi.

3. Delok.rug rada, nadleZnost, ovlaséenja i odgovornost koordinacionog tela je:

. na glesk Jeziku, izuje i obezbedjuj uslove za
funkcmmmmje u prostoru, opremi i uéilima, pc ij
osoblju i tehnifkom osoblju i odgovara za njeno nesmetano funkz:wmsmje
« saradjuje sa katedrama preko kojih se izuj dna nastava uz p
da li se nastava odvija prema plm\l i
* imenuje u svakoj katedri lice koje je nep d dgt za izaciju i izvodjenj
na Jeziku na p

e utvrdjuje i donosi plan potreba za razvoj nastave na engleskom jeziku od 3kolske 1896/97. god.,
kada se o&ekuje veéi broj upisanih studenata u I godinu studija.
e plan rnzvojn treba da cbuhvati: potrebe novog p u Deki i djenje tog
uéila, i idr., b javanja novog
istrativne posl na

Editorial

editions of textbooks recommended by the
medical colleges in the USA and the United
Kingdom. Keeping up with the world was
enabled by many teachers of our faculty who
have had experience lecturing at medical
schools in USA and throughout the world,
as visiting professors. In addition, a large
number of guest professors from prestigious
medical schools in the world would lecture
with us, too. Finally, intensive re-inclusion
of Belgrade and Serbia in the international
flows opened up new perspectives on teach-
ing in English language.

We succeeded bringing new students to
Belgrade, although still with ruins left by
bombing, and to make their stay and studies
as pleasant as possible due to the support, at
first site, of the Ministry of Foreign Affairs,
Internal Affairs of Republic of Serbia and
Ministry for Diaspora. We published mod-
est advertising material, supported the 2™
Medical Conference of the Serbian Diaspora
organized by HRH Crown Princess
Katherine Karadordevi¢ in 2011 (Figure
5), and took even personal care for find-

ndmimstrnhvnog osoblja, broj i ltruktura za
Jjeziku.

. za iju plana razvoja, izvori

i na&in pr

« obavljaju i sve druge akti i po potrebi i
kojim je nastava.

4. Odluku élanu di

Dekana, a u skladu sa odredbama Statuta

tela, sluZbi za redovne

studije, pravnoj sluzbi, kadrwskoj slulbL sluZbi za fin
na engleskom jeziku i pisarnici fakulteta.

poslove i knjig:

arhivi nastave

ing accommodation for new students who
were for the first time in Europe as we could
not afford a dedicated Office at the BUSM
to deal with that. Among other things the
strict Academic Calendar has been posted
at the beginning of each academic year, as
well as, the schedules with topics and names
of the lecturers, name of each of the Course
Director with precise contact data, suggest-
ed readings for each curse, etc.

We have introduced the New Medical

Figure 2. The first Coordinating Body for Studies in English at Belgrade University School
of Medicine, BUSM, (nowadays “Faculty of Medicine University of Belgrade”), consisted
of the Dean, Professor Radivoje Grbica (1), and Vice-Deans and Professors (2-5): Slavko
Simeunovi¢, Vasilije Kalezi¢, Tomislav Jovanovi¢, Rajko Dotli¢, with only two additional
Professors from the School: Vujadin Mujovi¢ (Department of Physiology)(6), and Gordana
Teofilovski Parapid (Department of Anatomy)(7), and one foreign member - Professor

Vasilis Thanopoulos (Athens, Greece) (8)

workloads in their respective Councils. With them I used
to share my ideas, thoughts and fears on every day bases
in our Vice-Dean Office, and that was extremely useful.
Acting in that manner, we have decided to implement
not only new ideas, but also some from the first period of
our Studies in English (1995-2000) that have been proven
good and useful irrelevant of the expense on our accounts
at the time. In long run, these decisions have shown to
be excellent ones for they rendered the studies not only
shorter, but more efficient and popular: foreign students
weren't wasting their first year of study because of insuf-
ficient knowledge of Serbian language any more, but their
English skills become enriched with medical terminology,
small teaching groups would allow easier and better trans-
fer of knowledge and continual monitoring the progress of
students, textbooks were carefully selected from the latest

‘ DOI: https://doi.org/10.2298/SARH240220019T

Students Convocation to welcome 1% year
medical students, as an open public event
with Course Directors, Faculty, Staff and
alumni from Studies in English who would
afterward give a traditional USA-like orien-
tation tour through pretty big campus of the
School (Figure 6).

All those efforts, and so many more not
even mentioned here for the benefit of space, resulted in
growing number of applicants and students, and from only
5 students enrolled in academic year 2004/05, we reached
92 in the yr. 2015/2016 (Figure 7).

Growing number of students — whether they were from
Serbian expats’ community worldwide who only bore
Serbian last names, but were fully raised and schooled
abroad or complete foreigners who have learned about an
excellent and inexpensive medical school in Europe - cre-
ated a healthy competition among our students who kept
increasing their scores, which prompted us to award the
best student for each class on the occasion of the School’s
Anniversary celebration, i.e. on December 9. Pictures of
the awardees found the place in our flyers and that meant
a lot both to them and their families, as well to us and

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):6-13
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Figure 3. From right to left - Professor Radivoje Grbi¢, the Dean of Belgrade
University School of Medicine, awarded students — Lamia Androniki and
Biljana Naumovi¢, née Ratkovic¢ - Prof. Slavko Simeunovi¢, the Vice-Dean,
and Prof. Gordana Teofilovski-Parapid (Board Member), 2nd row — Professors:
Maksimilijan Kocijanci¢ and Radmila Mati¢, and awarded student Spyridon
Mastoras (Belgrade, December 9, 1996 on the occasion of the celebration of
the Medical Faculty Anniversary)

Figure 5. HRH CP Katherine Karadordevi¢ and Serbian Patriarch Irinej with
Srdjan Sreckovi¢ Minister for Diaspora Republic of Serbia, Professors: Gordana
Teofilovski-Parapid, Aleksandar Vuksanovi¢, Borde Bajec, Aleksandar Ljubic,
and other distinguished guests

Figure 4. Left-right seating: Academician Vladimir Kanjuh, and Professors:
Slavko Simeunovi¢ and Vujadin Mujovi¢; Left-right standing: Prof. Gordana
Teofilovski-Parapid, Natasa Ognjenovi¢, Secretary, and Professors: Jovan Mari¢,
Miodrag Ostoji¢ and Vladimir Bumbasirevic. All looking optimistic in spite of
the circumstances (Belgrade, Serbia, March 1999)

all who sought to feel the energy and enthusiasm of our
program in a single page (Figure 8).

From my point of view, receiving the MD Diploma
from any administrative office and not from the Dean or
appointed Professor who is an MD as well, and without
passing the Hippocratic Oath is not an acceptable form of
graduation. Our university degree is not just like any other
university degree, for we train for a calling and not a job.
Irrelevant of the changes the Hippocratic Oath took over
the centuries, it reminds us as MDs that our professional
commitment is one of a kind, rewarding on different levels
personally, but with nonetheless selfless involvement for
the wellbeing of our patients even when it sacrifices our
own [23]. With that in mind, in 2013, I managed to intro-
duce Graduation ceremony for new medical doctors, no
matter that the number of students who graduated would
be much smaller comparing to those studying in Serbian
language, and both new MDs and their families enjoyed

From left to right: Professors K. Turza, Z. Stojsi¢, D. Sobi¢-Saranovi¢, M. Terzi¢, Dj. Macut, M. Petakov, Z. Mili¢evi¢, B. Obrenovi¢-Kir¢anski and S. Cvjeti¢anin. The
2" row - Professors B. Radosavljevi¢, E. Gvozdenovi¢, Assistents Jeremic¢ and Milenkovi¢, and Prof. V. Pravica
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UNIVERSITY OF BELGRADE
FACULTY OF MEDICINE
- Studies in English -

First year enrolment

—o—Student enroled in the 1st year
Linear (Student enroled in the 1st year)

Figure 7. Increasing number of students enrolling in the 1% year of Studies in
English at the Belgrade University School of Medicine from 5 in the academic
yr. 2004/2005 to 92 in 2015/2016

Figure 9. Prof. Gordana Teofilovski-Parapid, on behalf of the Dean Nebojsa
Lalic, Academician and Professor, with promoted medical doctors: Drs. Goran
and Zoran Petrovi¢ (Sweden), A. Caleb (Nigeria), lvan Jovanovi¢ (Serbia) and
others

in it (Figure 9). In year 2015 our Office reported that since
yr 1995, when the 1* class has been enrolled in Studies in
English, 278 students from 24 countries and 4 continents
got the MD Diploma from Belgrade University School of
Medicine.

Studies in English made another step furtherer, and or-
ganized the first PhD Course in English — Skeletal Biology
— with Course Director, Professor Marija Duri¢, well estab-
lished researcher (Figure 10). To this day, that is still the
only one at Faculty of Medicine — University of Belgrade,
as the name of the School has been changed to better suit
the EU requirements.

In my personal opinion - as a seasoned researcher and
experienced Professor of both my alma mater Belgrade
University and my second one Georgetown University —
the Faculty of Medicine — University of Belgrade with its

Editorial

JuLy14,20m:

BELGRADE UNIVERSITY
SCHOOL OF MEDICINE
- STUDIES IN ENGLISH -

Juey1s, 201

2% ADMISSION PERIOD
SePTEMBER 19-21, 2011

SerrEmBeR 23, 2011 ¢

SEPTEMBER 26-29, 26

main Building
academicy

TUITION AND FEES

BELGRADE UNIVERSITY SCHOOL OF MEDICINE
- STUDIES 1N ENGLISH -
OFFICE OF STUDENT AFFAIRS

Curenttitionfeets US$ 7000 per academicyear.
Anonefundable US$ 120 application fee s required.

D Susorica 8, P.O.Box 497
11000 BELGRADE, SERBIA

www.med.bg.acrs
www.mfub.bg.ac.rs

TRANSFER STUDENT ADMISSION

SELECTION STANDARDS

? ABOUT SCHOOL
1} )

Ik The BriGrape Uiversimy Scioot or MEpicine
(BUSM) or

WELCOME! GeneraL QuALCATIONS. BUSM

SPECIFIC REQUIREMENTS.

Gordana Teoflovski- Parapid
Chairperson for Studies in English

Figure 8. Flyer for Studies in English at BUSM, with pictures of best students
awarded on December 9, 2010 Belgrade University School of Medicine An-
niversary: Darko Sarovi¢, Ljubomir Acimovi¢, Marinela Grabovac and Igor
Kapetanovic

Figure 10. The first generation of PhD students in Skeletal Biology Program
with some of Professors, Belgrade 2009: Left to right: Prof. Karel Turza, Petar
Milovanovic (PhD student), Petar Milenkovic (PhD Student), Danijel Raspopo-
vic (PhD Student), Prof. Gordana Teofilovski-Parapid (Chair of Studies in Eng-
lish), Ksenija Djukic (PhD Student), Aleksa Jovanovic (PhD Student) and Prof.
Marija Djuric (Course Director of the Skeletal Biology PhD Program)
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intellectual potential will manage to find its own way not
only to preserve its heritage, but to further develop Studies
in English bearing in mind that some smart countries, with
long tradition in providing education in English, have been
earning millions of bitcoins — to keep up with the latest
currency gaining popularity - per year. Belgrade itself by
its unique location, lovely climate, beautiful nature and
people well known for its hospitality offers enough, so the
rest is on us.

Each year brings memories and this one brings the
special one related to the 30" Anniversary of Studies in
English at Faculty of Medicine — University of Belgrade, bat
the beginning of year 2024 also offers the Editorial Board
of the Serbian Archives of Medicine the opportunity to
express the gratitude to the reviewers for all those hours of
non-paid, voluntary work invested in our journal helping
us to save 152 years old tradition and to keep building the
future for your work shall be remembered 30 years from
today (Table 1).
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Table 1. The list of the Serbian Archives of Medicine reviewers in 2023

Bancevi¢ Vladimir
Bascarevi¢ Zoran

9. Basi¢ Dragoslav
10. Beleslin Biljana

11. Belojevi¢ Goran
12. Berisavac lvana

13. BilaJelena

14. BilaJovan

15. Blagojevi¢ Duska
16. Bojadzieva Sonja
17. Bokun Jelena

18. Bozi¢ Marija

19. Brankovi¢ Branko
20. Bubanja Dragana
21. Budi¢Ivana

22. Buhalvana

23. Bumbasirevic Vladimir
24. Cankovi¢ Milenko
25. Cerani¢ Miljan

26. Coli¢ Miodrag

27. Coli¢ Snjezana

28. Colovi¢ Milica

29. Colovi¢ Radoje

30. Crnogorac Snezana
31. Cupi¢ Maja

32. Cvetkovi¢ Aleksandar
33. Daci¢ Krnjaja Bojana
34. Dimitrijevi¢ Milovan
35. Dimkovi¢ Nada

36. Dinic¢ Ljubomir

37. Dordevic¢ Boban
38. Dordevic Igor

39. DPordevic Vidojko
40. bDurici¢ Goran

41. Durici¢ Slavisa

42. Durisic Slavisa

43. Dburkovi¢ Bakovic¢ Olgica

1. Aksi¢ Milan

2. Aleksi¢ Predrag

3. Anici¢ Boban

4. Argalasova Lubica
5. Babi¢Rade

6. BalintBela

7.

8.

44, Dobrici¢-Cevrljakovi¢ Nevenka

45. Doklesti¢ Krstina
46. Duniji¢ Kosti¢ Bojana
47. Dukanovi¢ Ljubica
48. Fang Bo

49. Glisi¢ Branislav
50. Gojni¢ Miroslava
51. Hajdukovi¢ Zoran
52. Ignjatovi¢ Vladimir
53. llijevski Nenad
54. llle Tatjana

55. Ivanovi¢ Branislava
56. Jaksi¢Vesna

57. Janji¢ Vladimir

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106
107.
108.
109
110.
111.
112.
113.
114.

‘ DOI: https://doi.org/10.2298/SARH240220019T

Jankovi¢ Radmila
Jankovi¢ Srda
Janosevic¢ Predrag
Jasovi¢-Siveska Emilija
Jelovac Drago

Jeremic Jelena

Jeroti¢ Burda

Joki¢ Radoica

Jokovi¢ Milos

Joti¢ Ana

Jovanovi¢ Dejana
Jovanovi¢ Tanja
Jovanovic Verica
Jovanovic Simi¢ Jelena
Jurisi¢ Vladimir

Kadija Marko

Kalezi¢ Nevena

Kalezi¢ Tanja
Karamarkovi¢ Aleksandar
KneZevi¢ Dorde
KneZevi¢ Srbislav
Knezevi¢ Vladimir
Knezevi¢ Pogancev Marija
Koci¢ Gordana
Konstantinovi¢ Ljubica
Konstantinovi¢ Vitomir
Kosti¢ Mirjana
Kovacevi¢ Igor
Kovacevi¢ Predrag
Krasi¢ Dragan

Kravi¢ Stevovi¢ Tamara
Kravljanac Ruzica
Kruni¢ Aleksandar
Kuhajda Ivan
Kuroyedov Alexander
Lali¢ Nensi

LaloSevi¢ Dusan

Latas Milan

Lavrnja Irena
Lazarevi¢ Dragana
Lazovi¢ Milica

Lazovic¢ Ranko

Lecic Tosevski Dusica
Lekovi¢ Zoran

Lesi¢ Aleksandar
Letica Crepulja Marina
Ljuji¢ Mila

Lovri¢ Robert

. Lukac¢ Radoslav

Maksimovi¢ Natasa
Mandi¢ Maravic Vanja

. Mandi¢ Stojmenovi¢ Gorana

Marcinko Darko
Mari¢ Gorica
Mari¢ Nebojsa
Marinkovi¢ Vesna
Markovic Aleksa

115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142
143.
144,
145.
146.
147.
148.
149.
150.
151.
152.
153.
154
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171

Markovi¢ Danica
Markovic¢ Miroslav
Martic Jelena
Martinovi¢ Tamara
Mateji¢ Bojana

Mati¢ Milan

Mati¢ Andelkovic Sladana
Mavija Milka
Mazicioglu Miimtaz
Meng Yingying
Miceti¢ Turk Dusanka
Micev Marjan

. Mihalj Marija

Mijajlovi¢ Milija

Miki¢ Dragan
Milenkovic¢ Pavle
Milenkovi¢ Petar
Milenkovic¢ Sasa
Milenkovi¢ Svetislav
Mili¢ Lemi¢ Aleksandra
Milin¢i¢ Nemanja
Milosavljevi¢ Vladimir
Milosevi¢ Natasa
Milovanovi¢ Ivan
Milovanovi¢ Jovica
Milovanovi¢ Petar
Milovanovi¢ Tamara

. Milutinovi¢ Dragana

Mitkovi¢ Marija
Mitkovi¢ Milan
Mitrovi¢ Nikola
Nedeljkovi¢ Milan
Nenadi¢ Dane
Nesi¢ Dejan

Nesi¢ Vladimir
Nestorovi¢ Dragoslav
Nestorovi¢ Milica
Nikitovi¢ Marina
Nikoli¢ Bozana

. Nikoli¢ Dimitrije

Nikoli¢ Igor

Obradovic¢ Slobodan
Obrenovic Kiréanski Biljana
Palibrk Ivan

Parapid Biljana

Pavi¢ Sladjana

Pavlov Maja

Pavlovi¢ Aleksandar
Pavlovi¢ Milorad

Pavlovi¢ Sonja

Pavlovi¢ Zorana

Pejovi¢ Milovancevi¢ Milica
Pekmezovi¢ Tatjana

Peri¢ Momcilo

Petronic¢ Ivana

PleSinac Karapandzi¢ Vesna

. Poljak Mario

Editorial

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):6-13



The 30th Anniversary of the Studies in English at the Faculty of Medicine — University of Belgrade

172
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196
197.
198.
199
200.

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):6-13

. Polovina SnezZana

Popovi¢ Dusan
Popovi¢ Zeljko
Poskurica Mileta
Poti¢ Milan
Radisavljevi¢ Misa
Radlovi¢ Nedeljko
Radojici¢ Aleksandra
Radosavljevi¢ Aleksandra
Radunovi¢ Goran
Raffay Violetta
Raicevi¢ Mirjana
Rajkovic Natasa
Ranin Jovan

Risimi¢ Dijana

Risti¢ Arsen

Risti¢ Ljubisa
Salinger Sonja
Santri¢ Mili¢evi¢ Milena
Saponjski Jovica
Sarenac Tatjana
Savi¢ Aleksandar
Sefik Bukilica Mirjana
Simi¢ Dusica

. Simi¢ Tatjana

Simi¢ Ogrizovi¢ Sanja
Sjenici¢ Marta

. Skiljevi¢ Dugan

Slankamenac Petar

201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.

213

Slavkovi¢ Nemanja
Soki¢ Milutinovi¢ Aleksandra
Spari¢ Radmila
Spasovski Goce
Stajevic¢ Mila
Stamenkovi¢ Bojana
Stamenkovi¢ Dragoslav
Stamenkovi¢ Jelena
Stamenkovi¢ Miroslav
Stankovi¢ Nebojsa
Stavridis Sotir
Stefanovic Igor

. Stepi¢ Nenad
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.

Stevanovi¢ Dejan

Stevanovic¢ Goran

Stevanovic Vesna

Stijak Lazar

Stjepanovi¢ Mihailo
Stojanovi¢ Milenkovi¢ Roksanda
Stojanovi¢ Rundi¢ Suzana
Stojici¢ Milan

Stojkovi¢ Mirjana

Stojkovi¢ Tihomir

Stojsi¢ Milosavljevi¢ Anastazija
Stojsin lvana

Stoli¢ Radojica

Stosi¢ Srboljub

Svetel Marina

229. Tabakovi¢ Sasa

230. Tasi¢ Velibor

231. Teofilovski Parapid Gordana
232. Tepic¢ Snezana

233. Todorovi¢ Jovana

234. Todorovi¢ Ljubomir

235. Todorovi¢ Vera

236. Todorovi¢ Zoran

237. Tomanovi¢ Nada

238. Tomi¢ Aleksandar

239. Toprak Hiseyin

240. Toskovic¢ Borislav

241. Trbojevi¢ Stankovi¢ Jasna
242. Trifkovic Branka

243, Tuli¢ Goran

244, Vaci¢ Zoran

245, Vasiljevi¢ Mladenko

246. Velicki Lazar
247.Vojinov Sasa

248. Vojvodi¢ Danilo

249. Vucinic Predrag

250. Vuji¢ Dragana

251. Vuleti¢ Biljana

252. Vuli¢evic¢ Zoran
253.Yang Yang

254. Yue Shiye

255. Zagar lvana

256. Zlatkovi¢-Svenda Mirjana

www.srpskiarhiv.rs

13



DOI: https://doi.org/10.2298/SARH230915010N

UDC: 616.98:578.834]:615.371-056.34

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

COVID-19 vaccination predictors among people with
mental disorders

Emilija Novakovi¢'?, Mirjana Stojanovi¢-Tasi¢'? Tatjana Novakovic¢?, Aleksandra Dutina’,
Zoran Bukumiri¢3, lvana Stasevic¢-Karli¢i¢'?

'Dr Laza Lazarevi¢ Clinic for Mental Disorders, Belgrade, Serbia;
2University in Pritina - Kosovska Mitrovica, Faculty of Medicine, Kosovska Mitrovica, Serbia;
3University in Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction/Objective Higher rates of morbidity and mortality from the infection of COVID-19 have
been recorded among people with mental disorders, especially among those suffering from severe
forms, so they should be prioritized during vaccination campaigns. The aim of this study was to examine
possible predictors of acceptance of vaccination against COVID-19 in patients with mental disorders.
Methods This retrospective study was conducted from January 2021 until January 2022 and included 458
patients with mental disorders treated at the Dr Laza Lazarevi¢ Clinic for Mental Disorders in Belgrade,
Serbia. Patients were segregated into the vaccinated and the unvaccinated group depending on their
vaccination status. A questionnaire developed specifically for the present study was administered to
gather the participants’ sociodemographic characteristics, while data related to their mental disorders,
COVID-19 infection, and comorbidities was obtained from their medical records.

Results Eighty percent of the vaccinated group opted for the Sinopharm vaccine. Significantly higher
percentage of vaccinated patients was hospitalized during the study period and had comorbidities com-
pared to the unvaccinated group (51.4% vs. 32.6% and 52.8% vs. 37.5%, respectively). Education level,
employment status, marital status, diagnostic category, and comorbidities were statistically significant
predictors of COVID-19 vaccination uptake among people with mental disorders.

Conclusion Our findings show that higher level of education, greater trust in the healthcare system, and
knowledge of the available vaccination points significantly contribute to the vaccination uptake in this
vulnerable population group.
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INTRODUCTION

In December 2020, a massive worldwide vaccina-
tion campaign commenced, aiming to protect
the global population against the severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV-2) which causes COVID-19. Several vac-
cines based on different modes of action (i.e.,
mRNA, viral vector, whole virus, and protein
subunit) are currently licensed, and their efficacy
and safety profile has been demonstrated in
several epidemiological studies [1, 2, 3]. Each
of the available SARS-CoV-2 vaccines has been
developed, evaluated, and approved accord-
ing to the current scientific knowledge and
the applicable regulatory guidelines and legal
requirements [4].

While vaccination uptake has been satisfac-
tory, it varies not only among countries, but
also across different social categories. As higher
rates of COVID-19 morbidity and mortality
have been recorded among people with mental
disorders, especially those suffering from severe
mental illness, they should be prioritized dur-
ing vaccination campaigns [5]. These persons
are vulnerable, as they may have difficulty in
adhering to the prescribed prevention measures
due to the compromised capacity to understand

the guidelines or adapt their behavior to limit
the risk of contracting the infection [6, 7].
Accordingly, they were among the first popu-
lation groups to be offered vaccines in several
countries [8], but multidimensional strategy is
still needed to enhance the healthcare access and
to reduce discrimination and stigmatization of
vulnerable individuals [9].

These objectives have motivated the present
study, as a part of which the possible predictors
of COVID-19 vaccination uptake among people
with mental disorders were examined.

METHODS

This retrospective study was conducted from
January 2021 until January 2022 and included
458 patients with mental disorders treated at the
Clinic for Mental Disorders “Dr Laza Lazarevi¢”
Belgrade, Republic of Serbia. Each patient had
a diagnosis of mental disorder according to the
10th Revision of the International Classification
of Diseases (ICD-10). Prior to commencing the
research, approval for all study protocols was
obtained from the Ethics Committee of the Dr
Laza Lazarevi¢ Clinic for Mental Disorders
in Belgrade, Serbia (No. 3009, 21/02/23). The
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Table 1. Sociodemographic characteristics and medical data of vaccinated and unvaccinated

patients with mental disorders

Statistical analysis

Vaccinated | Unvaccinated The obtained data was subjected to
Variable patients patients OR(95%Cl) |p-value statistical analyses, performed using
n (%) n (%) IBM SPSS Statistics, Version 22.0 (IBM
Gender Corp., Armonk, NY, USA). Results
male 132 (567) 127 (567) 1.02 (07—1 47) 0.927 were presented as frequency (per_
femal.e 101(433) | 97(43.3) centage), median (range), and mean
Age (in years): + standard deviation. For parametric
M +SD 443+113] 436%105 [1.01(0.99-102)| 0553 |  data, independent samples t-test was
Educational level performed to test differences between
no education/elementary school | 37 (15.9) 25(11.2) reference: groups, whereas numeric data with non-
secondary school 163 (70) 154 (68.8) |0.72(0.41-1.24) | 0.235 normal distribution and ordinal data
high school 19(8.2) 34(15.2) 0.35(0.16-0.75) | 0.007 biected to the M Whit
university or higher 14(6) 11(49) |0.86(0.34-2.20)| 0.753 were su iﬁc ed to the Mann- Y ltney
Employment U test. C 1—squa;ed tes('; or Fis Zr;fex—
employed 26(11.2) 44(19.6) reference: act tes.t Wwas perlorme to test Her
unemployed 142(60.9) | 142(634) |1.69(099-2.90)| 0055 |  ences in nominal data (frequencies),
retired 65(27.9) | 38(17.0) |2.78(1.48-5.20)| 0.001 and logistic regression analysis was
Residence conducted to assess binary outcome
urban area 229(983) | 219(97.8) |0.77(0.21-2.91)| 0.702 (local and systemic adverse events)
periurban area 4(1.7) 5(2.2) and identify potential predictors. All
Marital status p-values less than 0.05 were considered
married 29(12.4) 45(20.1) reference: 0.026 statistically significant. Independent
upmarried 178 (76.4) 163 (72.8) 1.79 (1.07-3.00) | 0.015 variables which were statistically sig_
dlyorced 21 (9.1) 12 (5.4) 2.88 (1 .23—6.73) 0.312 nificant (p < 01) in univariate lOgiStiC
widowed 5(.1) 4(1.8) 2.05(0.51-8.30) . del . d
o ic cateaor regression models were incorporate
1agnos b d‘% yd 21(9) 10(45) into the multivariate logistic regression
non-psychotic disorder . . ;
psychotic disorder 21201) | 214(955) |047(022-1.02)| 0055 | modelas the independent variables.
Comorbidities
yes 123 (52.8) 84 (37.5)
no 110 (47.2) | 140(62.5) |1.83(1.26-2.66) 0.002 RESULTS

The study included a total of 458 sub-

participation was voluntary and each patient was informed,
through a special brochure, about the type and aims of the
study, the data collection procedure, the nature of their
involvement, and other relevant aspects. Only patients
that provided written consent for using their personal
data for study purposes either directly or through a legal
representative were eligible for participation.

The recruited patients were segregated into the vac-
cinated and unvaccinated group depending on their vac-
cination status. The vaccinated group consisted of 233
patients with mental disorders (132 males and 101 females;
mean age 44.3 + 11.3 years). These individuals received a
minimum two doses of COVID-19 vaccine at the Dr Laza
Lazarevi¢ Clinic for Mental Disorders, Belgrade, Republic
of Serbia. The unvaccinated group comprised age- and
gender-matched 234 patients with mental disorders (127
males and 97 females; mean age 43.6 + 10.5 years). In order
to examine factors that may contribute to the decision to
accept/reject vaccination, a questionnaire developed specifi-
cally for the present study was administered to gather the
participants’ sociodemographic characteristics, while data
related to their mental disorders, COVID-19 infection, and
comorbidities was obtained from their medical records.
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jects with mental disorders, who were
segregated into the vaccinated and the unvaccinated group.
The vaccinated group consisted of 233 patients with mental
disorders (132 males and 101 females; mean age 44.3 +
11.3 years). The unvaccinated group comprised age- and
gender-matched 234 patients with mental disorders (127
males and 97 females; mean age 43.6 + 10.5 years). Based
on the socio-demographic characteristics, reported in Table
1, it is evident that unemployed and unmarried individuals
predominated in both groups, and the difference was sta-
tistically significant (60.9% vs. 63.7% and 76.4% vs. 72.8%,
respectively). The percentage of subjects from urban areas
was significantly higher than that from periurban areas (vac-
cinated group 98.3% vs. 1.7%, unvaccinated group 97.8%
vs. 2.2%, respectively). The two groups also differed with
respect to the hospitalization rates due to the diagnosed
mental disorder and comorbidities.

As shown in Figure 1, 179 (76.8%) individuals of the
vaccinated group opted for the Sinopharm vaccine. The
results showed that a significantly smaller number of pa-
tients were vaccinated with Pfizer (32 subjects or 13.7%)
and Astra Zeneca (22 subjects or 9.4%) vaccines.

As indicated in Table 2, a significantly higher percentage
of vaccinated patients was hospitalized during the study
period and they had comorbidities compared to the un-
vaccinated group (51.4% vs. 32.6% and 52.8% vs. 37.5%,
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Pfizer

AstraZeneca

Sinopharm

As aresult, the majority of the popula-
tion was vaccinated with this vaccine
[12]. The vaccinated patients did not
significantly differ from the unvac-
cinated group in terms of education,
thus countering the results obtained
in other studies indicating that better
educated individuals generally have

0 20 40 60 80 100 120 140

a more positive attitude toward vac-

160 180 200

Figure 1. Distribution of COVID-19 vaccine type among vaccinated patients

Table 2. Rehospitalization due to the diagnosed mental disorder and
COVID-19 data of vaccinated and unvaccinated patients with mental
disorders

Variable Vaccinated Unvaccinated _value*
patients n (%) patients n (%) P

Hospitalization due to the mental disorder

yes 126 (54.1) 73(32.6)

no 107 (45.9) 151 (67.4) < 0.001

COVID-19 disease history

yes 20 (8.6) 6(2.7)

no 213 (91.4) 218(97.3) 0.896

COVID-19 hospitalization

yes 12(5.2) 6(2.7)

no 221 (94.8) 218(97.3) 0.175

*Fisher or x* test

respectively). There were no statistically significant differences
in COVID-19 disease history and COVID-19 hospitalization
between the vaccinated and unvaccinated patients.
According to the multivariate logistic regression model,
education level, employment status, marital status, diagnostic
category, and comorbidities were statistically significant
predictors of COVID-19 vaccination uptake among people
with mental disorders. Namely, vaccination rates were higher
among patients with mental disorders who have completed
higher education, who are retired, as well as those who are
single or divorced compared to those who have no formal
education or have only completed elementary school, are
employed, and are in a relationship (Figure 2).

DISCUSSION

Within a few months of the first reported cases, COVID-19
caused a worldwide pandemic [10], prompting multiple
groups of scientists across the globe to work on a vaccine.
Following extensive testing, several vaccine types entered the
market in December of 2020. As vaccination has historically
been the most effective measure in the fight against viral
disease (flu, SARS, HINT1, etc.) epidemics [11], the aim was
to vaccinate as many individuals as possible. As a vulner-
able group, individuals with mental health disorders were
in focus of the present study, and our analyses revealed that
almost 80% of those that chose to be vaccinated received
the Sinopharm vaccine. This finding was expected, as the
Sinopharm vaccine was the first to arrive in Serbia and was
the most available vaccine type at the vaccination points.

‘ DOI: https://doi.org/10.2298/SARH230915010N

cination [13, 14, 15]. However, as our
cohort comprised solely of patients with
mental health disorders (many of whom
suffered from schizophrenic psychoses), they would have
a lower educational level compared to the general popula-
tion, rendering the results incomparable.

On the other hand, there were statistically significantly
fewer employed individuals in the vaccinated relative to the
unvaccinated group. Once again, this finding differs from
the results obtained in most studies related to psychiatric
patients as well as general population, in which unemploy-
ment is shown to be associated with greater resistance to
vaccination [16, 17]. The number of retired individuals was
higher in the vaccinated group. If retirement is considered
a proxy for old age, this finding is supported by the results
reported by other authors, indicating that elderly people
with mental disorders are more likely to opt for vaccina-
tion [13, 18].

It is also worth noting that about 98% of the study par-
ticipants (irrespective of their vaccination status) resided in
an urban environment. Thus, as the sample was relatively
small and homogenous, the obtained findings likely do not
apply to other parts of Serbia, given that vaccination rates
in rural areas are typically lower [14].

Analyses related to the marital status further revealed
that there were statistically significantly fewer married
persons in the vaccinated than in the unvaccinated group,
concurring with the findings obtained by Israeli scientists
who examined the factors influencing the motivation for
vaccination in people with schizophrenia, and found that
vaccinated respondents with schizophrenia were less likely
to be married compared to healthy controls [18]. One of
the possible explanations for this finding is that, if unmar-
ried people with mental disorders have confidence in their
psychiatrist, they will follow the medical advice and get
vaccinated. The importance of the role of psychiatrists in
the vaccination of persons with mental disorders during
the COVID-19 pandemic was confirmed in several previ-
ous studies [19, 20, 21]. As noted earlier, over 90% of the
patients in our entire sample have a diagnosis from the
F20-F29 spectrum due to the types of psychopathology
typically treated at our clinic.

We also found that, compared to the unvaccinated group,
a significantly greater number of patients in the vaccinated
group were hospitalized due to deterioration in their mental
state during the study period. It is thus possible that, dur-
ing their hospital stay, these patients were motivated by
psychiatrists and other medical workers to get vaccinated,
and took this opportunity to do so, given that the vaccine
could be administered on the ward. These assertions are
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Analyzed variables

Educational level

= without school/elementary school (reference)
= secondary school

= high school

= faculty

Employment

= employed (reference)

= unemployed

= pension

Marital status

= married (reference)

= unmarried

= divorced

» widow

Diagnostic category (psychotic vs non-psychotic’
Comorbidities

OR (95% Cl)

0.63 (0.35- 1.12)
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Figure 2. Multivariate logistic regression analysis results

supported by the prior findings indicating that vaccination
during hospital treatment was a good strategy for increasing
the vaccination coverage of this vulnerable group [22, 23].

Extant research also shows that people with mental disor-
ders are at a more significant risk of SARS CoV-2 infection
[24, 25]. Over 90% of our cohort did not contract the virus
within the study period, likely due to the strong public health
measures that were in force in Serbia during the peak of
the epidemic. As these findings could also potentially be
attributed to the personal attitudes, lifestyle, and habits of
people with mental disorders during the pandemic, these
factors should be examined as a part of future research.

As only 10% of the sample had COVID-19 infection,
no statistically significant differences could be established
in the hospitalization rates due to COVID-19 between the
vaccinated and the unvaccinated group, indicating that this
is another aspect that warrants additional studies based on
larger samples. Still, among the 20 infected patients who
were previously vaccinated, 12 (60%) required hospital
treatment to combat the COVID-19 infection, while all
six (100%) previously unvaccinated patients that acquired
COVID-19 required hospitalization during the observed
period. While these numbers are low, they are in line with
the findings obtained in other studies around the world
which have unequivocally demonstrated the importance
of vaccination in reducing the infection rates as well as the
severity of the disease [26].

Our analyses also revealed a significantly greater number
of patients with comorbidities in the vaccinated relative to
the unvaccinated group, which is in accordance with the
data reported in pertinent literature [18]. These findings
could potentially be attributed to the ample body of pub-
licly available information indicating that comorbidities
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increase the risk of developing serious complications due
to COVID-19 infection, which are more likely to result in
a fatal outcome [27]. The fear of needing hospitalization,
intensive care or a ventilator may have motivated these
patients to get vaccinated [19]. Therefore, as the vaccinated
group had a greater number of comorbidities on average,
this factor might have contributed to the greater COVID-
19-related hospitalization rates in this group.
Psychiatrists play a very important role in supporting
the healthcare system in creating culturally and contextu-
ally adapted public health messages in order to overcome
resistance to vaccination. Patients with more severe mental
disorders - such as psychotic spectrum disorders, who
comprised 90% of our sample-have additional, individual
challenges that may interfere with the decision to vacci-
nate against COVID-19. They include lack of knowledge,
neurocognitive impairment, low digital literacy, lower
educational attainment, reduced ability to reason rationally,
and negative mental states such as apathy and avolition [28].
Given that the patients that took part in the present
study had no external barriers (such as limited vaccine
availability or access to the vaccination points), it is certain
that the reasons for non-vaccination and resistance were
exclusively of an individual nature. Thus, we concur with
the findings of a literature review conducted by Lim et al.
[29] indicating that a multi-level approach is required to
increase the COVID-19 vaccination uptake among patients
with psychiatric diseases, which should be tailored depend-
ing on the presence and degree of resistance to vaccination,
as well as the analysis of possible reasons for resistance.
In overcoming these obstacles, psychiatrists can use their
medical knowledge, but also specific cognitive-behavioral
and motivational interviewing techniques, which makes them

www.srpskiarhiv.rs ‘



18

ideal vaccination ambassadors, bearing in mind their frequent
contact with these patients and the unique knowledge and
skillset they possess. As these experts have long-term and
trust-based strong therapeutic alliances with their patients,
they are also in a position to address both rational beliefs
and irrational ideas about vaccination [29, 30].

CONCLUSION

Further studies are needed to determine whether people
with particular mental disorders have a higher risk of
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NpeauKTopy 3a U360p BaKLMHaLUMje NPoTMB KoBUAa 19 Ko 0c06a ca MeHTaHUM

CMeTHhama

Emunuja Hosakosuh'? MupjaHa CrojaHoBuh-Tacuh'?, TatjaHa Hoakosuh?, Anekcanapa [yTuHa', 3opaH Bykymmnpuh?,

MBaHa Crawesuh-Kapanumh'?

'KnuHnka 3a ncuxujatpujcke 6onectu, [ip Nlasa Nlasapesuh’, beorpag, Cpbuja;
2YHuBep3auTeT y MpuwtnHm — Kocoscka Mutposuua, MegnunHckn dakynter, Kocoscka Mutposuua, Cpbuja;

3YHneep3uTet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja

CAXETAK

YBop/Lnm 3abenexeHe cy Behe ctone o6oneBara n MopTanu-
TeTa of UHdeKUuje koBraom 19 mehy ocobama ca MeHTaNHUM
CMeTHama, MoCce6bHO Kof OHMX Koju 601yjy of TelKux Gopmm
1 360r TOora MMa Tpeba AaTi NPUOPMTET TOKOM BaKLMHaLuje.
Linrb oBe cTyguje 6o je fa ce ucnutajy moryhu npeankropu
npvxBaTatba BaKLMHaLyje NpoTvB nHpeKuuje KoBraom 19 Kog,
60necHUKa ca MEHTaHUM CMEeTHama.

Metope OBa peTpocneKTBHa CTyAmMja CMPOBEAEHa je Of jaHy-
apa 2021. fo jaHyapa 2022. rogvHe 1 obyxsaTuna je 458 6one-
CHMKa Ca MEHTaNIHUM CMEeTHaMa, JleyeHnx y KnuHmum 3a ncu-
xujatpujcke 6onectu, [p Jla3a Jlasapesuh” y beorpagy. Ucnu-
TaHULM Cy NOAEIbEHN Y fiBE rPpyne — BakKLMHVICaHN 1 HeBaKL-
HWCaHW Y 3aBNCHOCTY Off BaKLMHaIHOT cTaTyca. 3a notpebe
cTyauje uspaheH je nocebaH ynUTHUK, Kako 61 ce NpuKynuim
coumofemorpadcki nopaLm NCNUTaHNKa, [OK Cy MoAaLIM Koju
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Cy Ce OBHOCWIIN Ha MEHTATHV CTaTyC, MHbeKLjy KoBuaom 19
1 KoMopbuamuTETE [OOMjEHM 13 HUXOBYKX CTOPMja GonecTw.
Pesyntat OcampeceT ofCTO BaKLVHMNCAHWX Ce Onpeaennno
3a CnHodapmoBy BaKLMHY. 3HauajHo Behin mpoLeHaT BaKLu-
HMCcaHWX 6onecHNKa 610 je xocnmTann3oBaH TOKOM Neproaa
UCTPaXviBarba 1 MMao je KOMOpPOUAMTETE Y OAHOCY Ha HeBaKL-
HucaHy rpyny (51,4% npema 32,6% v 52,8% npema 37,5%). Huso
06pa3oBatba, CTaTyC 3anocsiera, bpauHn CTaTyc, AnjarHOCTUYKa
KaTeropuja n KomopouanuTeTy GUAN Cy CTaTUCTAYKM 3HaYajH
npeavKTOpY NprxBaTatba BakLMHaLmje NpoTuB HpeKLnje
KoBMaoMm 19 Kop ocoba ca MEHTaIHUM CMeTHbama.

3ak/byyvaK Pesyntaty Halle CTyAumje NoKasyjy fa BULK CTeneH
obpa3oBatba, Behie noBepetbe y 3apaBCTBEHV CUCTEM 1 MO3Ha-
Batbe [JOCTYMHYX BaKLMHAMHWX MeCTa 3HauajHO AONPrHOCE Npu-
XBaTatby BaKLHaLije KOf OBe OCET/bMBE rpyre CTaHOBHULLTBA.
KmbyuHe peun: koBuz 19; MeHTanHe CMeThbe; BaKLMHaLMja
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SUMMARY

Introduction/Objective Peripheral nerve lesions are frequent occurrences in both human and animal,
leading to the emotional burden of disturbed facial expression and functional problems that have an
impact on numerous activities of daily living.

This study aimed to investigate the nerve conduction velocity in newly created axons and the efficacy
of locally applied platelet-rich plasma on the recovery of facial nerve functions after surgical transection
and repair.

Methods The study was conducted in three phases, over a period of six weeks, on 24 male chinchillas,
weighing 2.5-3 kg and aged between three and four months. Depending on nerve repair type, rabbits
were assigned into four groups: group | (suture), group Il (suture and fibrin sealant), group IIl (suture and
platelet-rich plasma) and group IV (suture, fibrin sealant and platelet-rich plasma).

Results Most successful regeneration of the facial nerve after six weeks of nerve repair was achieved in
groups lll and IV in which, in addition to neurosuture, the nerve was treated with platelet-rich plasma,
with or without the use of fibrin sealant (which had no role in the regeneration process), (a = 0.05). The
movements of the auricle followed the process of nerve recovery, and the number of newly created
axons was directly proportional to the nerve conduction velocity (p < 0.05).

Conclusion Local application of platelet-rich plasma can accelerate the functional recovery of the facial
nerve. Available growth factors and bioactive proteins present in platelet-rich plasma may have clinical
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implications for surgical treatment of patients after facial nerve injury.
Keywords: surgical repair; facial nerve; injuries; experimental animals; platelet-rich plasma

INTRODUCTION

The facial nerve innervates the facial muscles
and conditions facial expression as an important
part of non-verbal communication and a means
of emotions recognition [1].

Facial nerve injuries accounts for 6-27% of
all facial nerve palsies [2] and the most common
causes of paralysis are tumor resections, basilar
skull fractures, penetrating traumas and iatro-
genic injures [1]. Alongside with the emotional
burden of disturbed facial expression, facial
nerve paralysis can cause functional problems
that have an impact on numerous activities of
daily life [1-4].

For surgeons, iatrogenic facial nerve injuries
are of particular importance, which most often
occur in different types of surgery — parotid
gland tumor resection, middle ear/temporo-
mandibular surgery, mastoidectomy, resection
of neural tumors, etc. [2, 3, 4]. Iatrogenic injuries
can be the result of nerve traction, thermal

lesion by electrocautery and partial or complete
nerve transection [1]. Determining the extent of
trauma is often challenging, and the most used
method for describing the severity (degree) of
injury is the Sunderland scale [5].

The Sunderland scale describes the five stages
of damage peripheral nerve fibers:

I. neuropraxia, as the lightest form;

II. mild axonotmesis (interruption of the
axon with myelin sheaths while preserving the
connective tissue sheath);

II1. moderate axonotmesis (interruption of
both the axon and the endoneurium);

IV. severe axonotmesis (interruption of the
endo and perineurium while preserving the
epineurium);

V. neurotmesis (partial or complete cutting
of the nerve) [5].

Due to compression and nerve stretching
during surgical procedures neuropraxia and
axonotmesis are most common, but reversible
in nature. In case of a partial and/or complete
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nerve transection, we are referring to neurotmesis and
consequent flaccid muscle paralysis, which is irreversible
if the nerve is not repaired [1, 5].

In order to understand nerve damage classification scale,
it is important to know the concept of Wallerian degenera-
tion, which creates terms for nerve healing [5]. Process
begins proximal to the site of injury (node of Ranvier) and
continues distally to the neuromuscular junction, with the
injured axon regenerating approximately 1 mm in 24 hours
[6]. In cases of complete nerve transection, degeneration
lasts approximately 72 hours, and days or weeks after of
contusion or peripheral nerve damage [7]. By the end of
the third week, Schwann cells proliferate inside the basal
membrane of the distal part of the axon and if there is a
defect, they bridge it. After three weeks of injury, both
the neuron and the distal part of the axon are capable of
regeneration [1, 8]. Reduction of epineural degeneration
and perineural scar formation by application of platelet-
rich plasma (PRP) could lead to faster and more complete
recovery [8]. These data impose the question of biological
growth factors use obtained from PRP that would promote
the regeneration process of damaged nerve [8, 9].

Therefore, this study aimed to investigate the nerve
conduction velocity (NCV) in newly created axons and
the efficacy of locally applied PRP on the recovery of facial
nerve functions after surgical transection and repair.

METHODS
Experimental design

This study was conducted at the Institute for
Medical Research, Military Medical Academy in
Belgrade, Serbia, from 2013 to 2015. Histological
sections and analysis were done at the Institute
for Pathological Anatomy, Faculty of Veterinary
Medicine, University of Belgrade.

In our study a rabbit facial nerve model was used
(its injury leads to asymmetry in the position and
function of the auricle) for demonstrating of facial
paralysis “in vivo” conditions. Each individual was
in control of themselves.

The study was conducted in three phases, last-
ing six weeks, on 24 male chinchillas (Oryctolagus
cuniculus), weighing 2.5-3 kg and aged between
three and four months. Two weeks before and
during the entire study, the animals were kept in
the same environmental conditions (individual
cages, room temperature of 23 + 3°C, air humidity
from 10% to 55% and a natural day/night cycle)
with free access to food and water.

Phases of the study
The first phase — Electroneurography (ENoG) and
behavioral analysis

In the first phase of the study, ENoG was per-

formed on both auricles (left and right) in order

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):20-26

to determine the NCV of the facial nerve. Rabbits were
anesthetized with a combination of ketamine [Ketamidor®
10% injection; 35 mg/kg intramuscular (i.m.)], acepromazine
(Promace®; 0.1 mg/kg i.m.) and atropine (Atropine®; 0.04
mg/kgim.). Two monopolar needle electrodes were placed
subcutaneously in symmetrical points of the innervation
field of facial nerve (m. orbicularis oris and m.orbicularis
oculi). A bipolar electrode was placed above the nerve trunk,
and exposed to stimulation [evoked potential determines
the speed of nerve conduction (m/s)].

During the study, once a week, the left (experimental)
auricula movements were observed and analyzed by behav-
ioral method and then compared with the mobility of the
right (control) ear using a five-point scale, ranging from
0 - no movement, 1 — barely detectable movements, 2 — less
significant movements, 3 — larger asymmetric movements
to 4 - symmetric movements [10].

The second phase

In the second phase, the following procedures were
carried out:

- Preparation of PRP and fibrin sealant (FS)

The preparation of PRP was made from 5 ml of blood
taken from the ear vein of each rabbit, in test tubes with
0.4 ml of citrate, by the method of double centrifugation
(Figure 1A). From the 5 ml of blood taken, 0.3 ml of PRP
was obtained, which with the addition of antifibrinolytics
(tranexamic acid 1-5 mg per 0.5 ml cryoprecipitate) and
calcium chloride (0.05 ml 10% CaCl2 per 1 ml PRP) as
an activator, was applied to the site of neurorrhaphy [11].

Figure 1. Preparation of platelet-rich plasma and surgical procedures: A - blood
collection process: venipuncture; B - identification of facial nerve trunk; C — suture
and nerve mapping; D — application of platelet-rich plasma; E - site of nerve
sampling (harvesting) for histological analysis
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Figure 2. Histological analysis or repaired nerve: A — Group | (suture); B - Group IV (suture + fibrin sealant + platelet-rich plasma); note

a greater proliferation of Schwann cells in group IV

In addition to PRP, in groups II and IV, FS was also ap-
plied, as commercial preparation Beriplast® P Combi-Set
0.5/1 ml [12].

- Surgical transection and nerve repair

Preoperatively, the same dose of anesthetic was prepared
as in the first phase, with the addition of general anesthesia
with the local application of mepivacaine (Mepivacaine
HCI 3%) with epinephrine in a dose of 1:100.000 at the
incision site. In all rabbits, an identical surgical procedure
was performed; identification of the trunk of the left facial
nerve, surgical transection (before bifurcation), (Figure
1B) and nerve repair. Depending on repair type, rabbits
were assigned into four groups: I group (suture), II group
(suture and FS), I1I group (suture and PRP) and IV group
(suture, FS and PRP). In all groups, the nerve ends were
reconstructed with an epineural suture, nylon 9-0. The
mapping of the repaired part of the nerve was performed
with a thread of suture, cut to a length of 1 cm (Figure 1C
and 1D). Skin was sutured with nylon 5-0.

After six weeks of repair, the following was done: ENoG
of the left nerve (in order to determine NCV), harvesting
of nerve specimen in mapped site for histological analysis
(Figure 1E), and nerve sampling from the right side for
comparison.

The third phase - Histological analysis of newly created
axons and ENoG

In the third phase, a histological analysis of the samples
of the repaired nerves was carried out, and the propor-
tionality between the number of newly created axons and
NCV was determined.

Histological analysis

Surgical nerve specimens (5 mm in length) were fixed
for 24 hours in 4% buffered formalin solution and then
washed with water, dehydrated in alcohol of increasing
concentration (70-100%) and lyophilized in xylene and
embedded in paraffin. Paraffin blocks were cut with a
microtome to a sample thickness of 3-5 um. The sections
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were stained with hematoxylin and eosin, according to the
manufacturer’s instructions. Positive immunoreactivity for
S100 was recorded as nuclear staining. The preparations
were examined with a light microscope at a magnification
of 400x. The average number of axons was calculated by
the average number of four randomized fields of each
preparation and expressed numerically (Figure 2A and
2B). After six weeks of repair, the NCV of the left auricle
was determined by ENoG and results were compared with
the data from the first phase.

Statistical analysis

Data were analyzed in GraphPad Prism 9.0.0 statistical
package (GraphPad Software, Boston, MA, USA), with
significance p < 0.05. Obtained values are presented as
mean =* standard deviation.

After testing the normality of the distribution of vari-
ables by groups, the t-test (for features with a normal
distribution) was used to determine statistical significance.
For non-parametric features, the Kruskal-Wallis test was
used to evaluate the significance of group differences and
Wilcoxon-Mann-Whitney test for the evaluation of in-
tergroup differences (to determine with certainty which
methods of nerve repair had a statistically significant dif-
ference in the effects) [13, 14].

This study was approved by the institutional Ethics
Committee (No. 5603/2, 11.03.2013., Faculty of Medicine,
University of Belgrade).

RESULTS

The results were summarized on the basis of conducted
ENoG examination of nerve velocity, observation scale of
gross recovery of auricle movements and histological analysis
of newly created axons. The most successful regeneration
of the facial nerve after six weeks of repair was achieved in
groups IIT and IV in which, in addition to the neurosuture,
the nerve was treated with PRP, with or without the use
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Table 1. Simultaneous comparison of groups (methods) |, Il Ill, and IV in third phase of the experiment
Kruskal-Wallis Nerve conduction velocity
Wilcoxon Wa; significant level (a = 0.05); n1 = n2 = 6, significant interval (28, 50)
m ;:\\/IAZZ :&As;m“ Il I -1V 111 IV -1V
significant level HO: M2 = M1 HO: M3 = M1 HO: M4 = M1 HO: M3 = M2 HO: M4 = M2 HO: M4 = M3
(cxg=005) H1: M2 > M1 H1: M3 > M1 H1: M4 > M1 H1: M3 > M2 H1: M4 > M2 H1: M4 > M3
H=17.878 Wb =39 Wb =57 Wb =57 Wb =57 Wb =57 Wb =445
Hy = 3¢<7815 28 <Wb <50 Wb > 50 Wb > 50 Wb > 50 Wb > 50 28 <Wb <50
* * * *

M - applied method (group); H, Hv - test value; HO — hypothesis 0; H1 — hypothesis 1; Wb - test score;

* — statistically significant difference

A 1 group B 1 group
m - Leftside v m
® - Rightside

m - Before

s ® - After

11 group

1V group

TII group T group

score value

@ I group

W 11 group 1

@ III group
0.5

@ 1V group

i

5th week

B control group ()

2nd week  3rd week 4th week

Ist week

6th week

that in groups I and II the NCV is significantly
reduced compared to the same groups before the
experiment, which concludes that the methods of
applying the suture itself and FS are ineffective in
the nerve regeneration process. In groups III and
IV, where PRP was applied, the results are similar
and matches the values of the same groups before
nerve transection. This showed the superiority
of groups III and IV compared to groups I and
II (Figure 3B).

Comparison of group differences (six weeks after
the nerve repair) indicates that there are no signifi-
cant differences in NCV between groups I and II
(calculated test value; Wb = 39). Intercomparison of
group I with groups Il and IV (Wb = 57), showed
higher NVC values at the upper critical threshold
(at significant level a = 0.05 and equal sample size;
nl =n2 = 6), so we can conclude that significantly
better results are achieved with the applied repara-
tion methods in the groups IIT and IV. Also, based
- on the test value (Wb = 57), methods applied in
groups IIT and IV are superior prior to the method
in group II, while when comparing methods III
and IV, the test value (Wb = 44.5) was within the
significance threshold interval, which means that

11 group

Figure 3. Comparison of nerve conduction velocity (NCV) and gross recovery
of auricular movements between gropus; A — radar diagram of NCV effects of
the experimental (left) and control (right) side of auricle in first phase; B - radar
diagram of NCV effects before and six weeks after nerve repair (first and third
phase) of the left side; C — score dependency (0-4) of the control (right) and
experimental (left) side of auricula movements during six weeks period

of FS (which had no benefit in the healing process). The
movements of the auricle followed the process of nerve
regeneration and the number of newly created axons was
directly proportional to the NCV.

In the first phase of the experiment, the NCV of the ex-
perimental (left) and control (right) side was determined in
all rabbits. On the radar diagram of the NCV effects, in the
space of applied methods, it can be seen that the measured
values of the left and right sides are almost identical (the
differences are less than one m/s in all animals), which leads
to the conclusion that there is no statistically significant
difference in results (Figure 3A).

In the third phase, the NCV on the left side was de-
termined ENoG and the obtained values were compared
with the results from the first phase. The analysis indicates
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there is no statistically significant difference in ef-
fects when comparing these two groups (Table 1).

During the experiment, once a week in all
groups, the gross recovery of auricle movements
on left side was observed, and compared with
auricula movements on control side. Results were
summarized based on a five-point scale. In groups
III and IV the scale values from left side were almost identi-
cal to values of control side at the end of six-week period,
which speaks in favor of applied PRP method (Figure 3C).

Six weeks after nerve repair and animal sacrifice, previ-
ously mapped nerve specimens were taken from left and
also form right side. Samples were histologically processed.
Results showed that number of newly created axons in
groups Il and IV are almost equal to the number in control
group (Figure 4A). The FS used in groups II and IV showed
inefficiency in reparation process in group II, while in
the group IV (combined with PRP) effect was satisfactory
and almost the same as in control group. This observation
imposes that FS when used alone, has no effect in nerve
healing process and priority is given to PRP. In addition
to the increase in number of newly created axons, the
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Table 2. Comparative overview of histological characteristics of the
damaged nerve reparation six weeks after intervention

Histological Groups

characteristics | I m \Vi
Number of newly created axons 22a | 26.5b | 86.5 87
Number of Schwann cells 10b 12b | 83.5 82

Statistical significance: ?p < 0.05 vs. Groups II, lll, and IV (Kruskal-Wallis and
Mann-Whitney-Wilcoxon test); °p < 0.05 vs. Groups Ill and IV (Kruskal-Wallis
and Mann-Whitney-Wilcoxon test)

histological analysis also revealed a greater proliferation
of Schwann cells in groups III and IV (Table 2).

Summarizing the results of ENoG, it is shown that the
growth of the number of newly created axons is directly
proportional to the NCV, primarily observed in groups III
and IV, which favors the application of PRP as the method
of choice in nerve repair (Figure 4B).

DISCUSSION

Facial nerve injuries are complicated lesions and the treat-
ment of consequential functional impairment and facial
paralysis due to nerve injury continues to evolve, and an
understanding of the various methods of injury assess-
ment and therapy are critical to successful treatment [3].
In general, surgical procedures for the treatment of facial
paralysis consist of primary neurorrhaphy, interposition
nerve grafting, nerve transfers, etc. [3]. Common to all these
procedures is the primary neurosuture, which should be
performed whenever possible [15], with the exception of
long-term facial paralysis (approximately two years after
injury) in which degeneration of the end motor plates has
already followed and then reinnervation procedures are futile
[16]. Additional procedures such as the application of PRP,
botulinum toxin and FS can be of great help in the process
of nerve regeneration [3, 10, 12]. Such modalities have the
potential to change the current treatment algorithm [3].
Numerous studies showing the effectiveness of PRP in
tissue engineering are still at the experimental level and
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are consistent with the results of our study [9, 17]. Namely,
analyzing the collected results with an emphasis on facial
nerve regeneration, it was concluded that growth factors
obtained from autologous PRP influenced the proliferation
of axons in experimental animals and accelerated nerve
recovery, whether PRP was used alone [18], in combina-
tion with other biological materials [19] or stem cells [20].
Growth factors obtained from PRP affect neuroregenera-
tion processes by forming a microenvironment that leads
to the proliferation of Schwann cells as the basic units in
the axon synthesis process [8, 11, 14, 18-21]. It has been
shown that the highest growth factor activity in the pro-
liferation of Schwann cells is in the platelet concentrate,
which is approximately < 450% of the number of platelets
in whole blood [22]. Therefore, in our study, there is a
high percentage of Schwann cell proliferation and a high
number of newly created axons, groups III and IV, (Table 2)
given that the concentration of platelets in PRP (2.567.523
+1.126.519 x 103 /pl) was four times higher than in whole
blood (593.780 + 116.349 x 103 /pl) of rabbits.
Regarding the effectiveness of using FS in peripheral
nerve regeneration [10, 12, 23], it was found that FS alone,
has no or very little role in healing [10, 23]. Such data from
literature are in accordance with our research, in which
FS showed no benefit. As in the previously conducted
meta-analysis, it can be concluded that combining FS with
neurosuture only enables precise alignment of nerve fibers
and their positioning, thus preventing dehiscence [12].
When it comes to functional outcomes, it was noted in
our research that the movements of the auricle followed
the process of nerve regeneration, and the number of newly
created axons was directly proportional to the NCV. This
was primarily determined in groups III and IV, which
blends with the research of Li et al. [18], who confirmed
the success of PRP application in the nerve regeneration
after three weeks. Cho et al. [24] also support these facts
with their research in which the best functional outcomes
were achieved four to six weeks after surgery, while in the
work of Sentiirk et al. [25], the best results were achieved
after five weeks. Also, in our previous research where we

A T group

m - Control group
® - Experimental group

1T group

45 — — 100
— 90

— 80

60
50
40

30

I group 11 group IIT group 1V group

——

Number of axons 22 26.5 86.5 87

11 group

——> NCV

24,13 24.77 38.19 38.88

Figure 4. Number of newly created axons and their’s velocity potential after nerve repair; A — radar diagram comparison of the number of newly
created axons beetwen the control and experimental group; B - action potential velocity of axons between groups (I-1V)
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compared the effects of PRP application on facial nerve
recovery, in two time periods (six and 10 weeks), we did
not find significant differences in nerve recovery in the
tenth week compared to the sixth week [26].

Finally, when we “transfer” the experimental results in
the clinical environment, we can say that both patients
and doctors alike must be patient, because the recovery of
an injured nerve (whether it is a contusion or a complete
interruption of the nerve) is slow, and the optimal elapsed
time for improving functional outcomes is 4-6 weeks [14,
24-27], while complete nerve recovery is achieved within
6-8 months after the onset of symptoms [3, 28, 29]. Similar
to previously published research, there are limitations of our
study, i.e., the knowledge obtained in “in vivo” experiments
must be “moved” to clinical settings [30], in order to obtain
official confirmation of the success of the PRP technique
in the process of facial nerve regeneration on patients. It
should also be the next phase of our study.

CONCLUSION

Electroneurographic tests performed before and six weeks
after nerve repair showed a significant improvement in
NCV in groups III and IV, with the results indicating al-
most identical values of experimental and control groups
IIT and IV. Histological analyses revealed that the number
of axons in experimental groups III and IV is significantly
higher when comparing with groups I and II, and that the
number of new axons in experimental groups IIl and IV is
close to the number of the same control groups.
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The FS used in group IV had no effect on nerve healing
process, because, when used alone with suture it showed
no benefit in group II, and as such has no significance in
group IV. By objectifying the ear movements of experi-
mental side, a higher score was confirmed in groups III
and IV, which is another parameter that speaks in favor of
the of PRP application.

Available growth factors and bioactive proteins present
in PRP may have clinical implications for surgical treat-
ment of patients after facial nerve injury. Clinical studies
are currently based on a very small sample and further
randomized studies with larger samples are necessary to
better define the role of PRP in the facial nerve regenera-
tion process.
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CAXETAK

YBoa/Linm MNoBpepe nepndepHUx Hepasa Cy YecTa nojasa 1
KOZ JbyAU 1 KOA XKUBOTUHA, @ Mope eMOLMOHANIHOT TepeTa
nopemeheHe ekcnpecuje n1ua ycnoBsbasajy U GyHKLMOHaHe
npob6neme Koju yTuiy Ha 6pojHe akTUBHOCTY CBaKOJHEBHOT
XMBOTa.

Linrb oBe cTyamje je 610 fa ncnuta 6p3viHy HEPBHE NPOBO-
[/bUBOCTN y HOBOHACTANIMIM aKCOHMMA U epUKACHOCT NIOKasHe
npumeHe nnasme 6orate TPOM6OLMTMMA Ha oropaBaK GyHKLyja
baumjanHor Hepaa Noc/e XUpYpLLKe TPaHCeKLWje 1 penapaumje
XUBLA.

Metope VicTpaxvBarbe je cnpoBefeHo y Tpu dase, y neprogy
Of LUECT HEZierba, Ha 24 YMHYMNE MYLLKOT MONa, TEXKWHE Of ABa 1
Mo O TPY Kilorpama 1 CTapocTi uamehy Tpu v YeTrpy Mecella.
Mpema TUMy penapaLyje HepBa, 3e4eBy cy pacrnopeheHn y yetu-
pv rpyne: | rpyna — cyTypa, Il rpyna — cyTypa v GrbpuHcKm nenak,
Il rpyna — cyTypa 1 nnasma 6orata TpomboumTma 1 IV rpyna
— cyTypa, brbpuHCKY Nenak 1 nnasma 6orata Tpom6oOLMTHMA.

DOI: https://doi.org/10.2298/SARH230711006G

Pesyntatu HajycnelwHuja pereHepauuja daumjanHor HepBsa
LIecT Heflesba Nocsie penapaumje nocTurHyTa je y rpynama lll n
IV, y kojuma je nopep HeypocyType *uBaL, 61o TpeTnpaH nna-
3mMom 6oraTtom TpomboLMTUMA, ca ynoTpebom unm 6e3 yno-
Tpebe pMOpPMHCKOT nenKa (Koju Huje MMao ynory y npouecy
3apactama), (a = 0,05). [okpeTn aypuKyne npatuam cy npoLec
HepBHe pereHepaLiuje, a 6poj HOBOCTBOPEHYIX aKCOHA [UPEKT-
HO je 6110 NponopLyoHanaH 6P3nHN HePBHE MPOBOAILYBOCTY
(p < 0,05).

3aksbyyak JlokanHa npumMeHa nnasme 6orate TpomboLUTMMA
Mo>Ke yop3aTi GyHKLMOHAMHM onopaBak daLyjanHor XuBLa.
[JocTynHn dakTopu pacta 1 6MoaKTVBHU NPOTENHIN CagpKaHN Y
nnasmy 6oratoj TpoMboLMTMA MOTY MMATU KIMHUYKE UMIIN-
Kauuje 3a XMpypLIKUM Nleyerbem 6onecHUKa nocse nospeae
dauujanHor HepBga.

KrbyuHe peun: xvpyplika penapauuja; galmnjanHu nsadi;
noBpeae; TabopaTopujcKe XNBOTUHE; NNa3ma borata TPOM-
6ouunTMa
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SUMMARY

Introduction/Objective Quality of life before and after mono- and bimaxillary surgery may vary from
patient to patient depending on psychological assessment score. The aim of this study was to compare
the quality of life before and six months after orthognathic surgery in correlation with a presurgical
psychological assessment of patients with class Ill skeletal deformity, assuming that patients with low
psychological assessment results might have a lower quality of life after surgery despite successful treat-
ment results.

Methods For this prospective study, 30 patients (19 female,11 male) were included. Psychological as-
sessment was obtained before, and quality of life before and after surgery in skeletal deformity class Il
patients. Statistical analysis was done with a statistical package for social science — SPSS.

Results The overall quality of life significantly improved in all the patients after surgery. Surgical correction
of class Ill deformities provided a significant improvement independent of the type of surgery and the
severity of the deformity, as well as gender and age. There were significant differences in post-surgical
quality of life scores between patients with good and poor psychological assessment scores, related to
social disability (p < 0.05).

Conclusion Patients with lower preoperative psychological scores experienced a lesser improvement
in quality of life, particularly in the domain of social disability. This suggests that additional psychologi-
cal treatment of these patients could further improve the beneficial effects of orthognathic surgery on

postoperative quality of life.

Keywords: quality of life; mono-bimaxillar surgery; skeletal deformities

INTRODUCTION

The number of patients requiring correction of
craniofacial disproportions, particularly class
III deformities, has undoubtedly increased.
Skeletal class III deformities can be a result of
mandibular prognathism, maxillary deficiency,
or both [1, 2, 3]. Orthognathic surgery aims
to restore proper dental occlusion and facial
harmony through modification of the position,
shape, and size of the facial bones. Bone move-
ment implies positional and tensional changes in
the attached soft tissues. These new soft tissue
relationships introduce significant changes in the
facial appearance. Skeletal class III deformities
can be surgically corrected by using mandibular
setback surgery or bimaxillary surgery (maxillary
advancement and mandibular setback) [4-7].
At the first appointment, every patient was
assessed to establish the motive for the treat-
ment. Ideally, they should initially be evaluated
by a psychologist, to determine whether their
expectations are realistic and possible to achieve.
In clinical practice, this is seldom possible, and
clinicians have to do the initial evaluation in-
cluding psychological assessment. However, a
patient-centered approach to examining the
outcomes of the treatment is as important as the

initial assessment. It complements the study of
morphological and physiological responses to the
treatment, as the success of the treatment must
also be defined in the context of the patient’s
perceptions, and beyond traditional health indi-
cators, such as mortality and morbidity [8-11].

The World Health Organization (WHO)
defined quality of life (QoL) as “an individual’s
perception of their position in life in the context
of the culture and value systems in which they
live and in relation to their goals, expectations,
standards and concerns” (WHO study protocol,
1993); patient’s perception of the treatment suc-
cess becomes the most important parameter.

Present research hypothesized that the pa-
tients with low psychological assessment results
and risk of body dysmorphic disorder (BDD)
will have a lower QoL despite successful mor-
phological and physiological responses to the
treatment.

The aim of this study was to compare QoL
before and six months after orthognathic surgery
in correlation with a presurgical psychological
assessment of patients with class III skeletal
deformity, assuming that patients with low psy-
chological assessment results might have lower
QoL after surgery despite successful treatment
results.
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METHODS

The study was approved by the ethics committee of the
School of Dental Medicine, University of Belgrade (No.
36/24)598

All patients were provided with written informed consent
to participate, and they were instructed about the aims and
protocol of the study as well.

Patients with skeletal class III deformities were selected at
the first visit to the Clinic for Maxillofacial Surgery, School
of Dental Medicine, University of Belgrade. The exclusion
criteria were the following: patients with complex craniofacial
syndromes and patients with matured cleft lip and palate.
The prospective study sample consisted of 30 consecutive
patients (19 female and 11 male; mean age + standard
deviation: 22.27 + 3.39 years, range 18-29 years) (Table 1).

Table 1. Distribution of patients according to sex and type of surgery

Group
Sex - - - Total
Monomaxillary Bimaxillary
Male 7 4 1
Female 7 12 19
Total 14 16 30

Table 2. The initial assessment of patients requesting orthognathic
treatment

SuEsTEn Positive | Negative
finding | finding

The defect

Is there an actual deformity? Yes No

Is the defect minor? No Yes

The request

Is the request obscure? No Yes

Is the requested change surgically feasible? Yes No

Is there a history of dissatisfaction with No Yes

previous surgery?

Has the patient been “surgeon shopping”? No Yes

The decision to seek help

Was there long-term planning? Yes No

Is the patient in acute crisis? No Yes

Is there pressure from others? No Yes

Is there support from friends/family? Yes No

Expectations

Are the expectations reasonable? Yes No

Psychodynamics

Is there evidence of the complaint reflecting

deeper conflicts? No Yes

E.g., poor relationship with parent who has

the same feature

Previous history

Is.there a history of past psychiatric No Yes

disturbance?

Is there a history of severe maladjustment in

e No Yes

life situations?

The psychological assessment included a question-
naire with a number of significant questions specific to
orthognathic deformities, developed by Cunningham
and Feinmann [12] in 1998 at University College London,
Orthodontic Department and Academic Department of
Psychiatry. The questionnaire titled “The initial assessment

‘ DOI: https://doi.org/10.2298/SARH230823113H
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of patients requesting orthognathic treatment” is presented
in Table 2. The interview was performed during the initial
appointment by a surgeon in a private consultation. Based
on psychological assessment, the patients were divided into
two groups: Group 1 — patients with low psychological
assessment results (less than 50% positive responses) and
Group 2 - patients with satisfactory psychological assess-
ment results (more than 50% positive responses).

Afterwards, in preoperative QoL assessment, the patients
were given one of the most widely used questionnaires,
disease-specific measurement of the Oral Health Impact
Profile (OHIP14). It measures individuals’ perception of the
social impact of their oral disorders and their well-being.
The OHIP-14 questionnaire was developed as a shorter
version of the OHIP-49, where the 49 questions might
be too long or unnecessary for the purpose. Questions
included in this questionnaire measure seven domains:
functional limitation (OH-1, OH-2), physical pain (OH-3,
OH-4), psychological discomfort (OH-5, OH-6, OH-10),
physical disability (OH-7, OH-8, OH-14), psychological
disability (OH-9), social disability (OH-11, OH-12), and
handicap (OH-13) (Table 3).

Table 3. Questionnaire consisting of OHIP-14 items (OH-1-OH-14) for
pre- and post-surgical and additional items (AD-1-AD-3) for postsurgi-
cal assessment of quality of life

How often do you have problems with your teeth,
mouth or dentures (during the previous month*)
Please answer using the following scores: 0 (never),

1 (seldom), 2 (occasionally), 3 (often), and 4 (very often)

OH-1 Did you have trouble pronouncing words because of
problems with your teeth, mouth, or dentures?

OH-2 Did you feel that your sense of taste has worsened
because of problems with your teeth, mouth or
dentures?

OH-3 Did you have painful aching in your mouth?

OH-4 | Were you uncomfortable while eat because of problems
with your teeth, mouth or dentures?

OH-5 | Did you feel self-conscious because of problems with
your teeth, mouth, or dentures?

OH-6 Did you feel tense because of problems with your teeth,
mouth, or dentures?

OH-7 | Was your diet unsatisfactory because of problems with
your teeth, mouth, or dentures?

OH-8 Did you have to interrupt meals because of problems
with your teeth, mouth, or dentures?

OH-9 | Did you find it difficult to relax because of problems with
your teeth, mouth, or dentures?

Item

OH-10 | Were you embarrassed because of problems with your
teeth, mouth, or dentures?

OH-11 | Were you agitated around other people because of
problems with your teeth, mouth, or dentures?

OH-12 | Did you have difficulty doing your usual work because of
problems with your teeth, mouth, or dentures?

OH-13 | Did you feel that life in general was less satisfying
because of problems with your teeth, mouth, or
dentures?

OH-14 | Were you totally unable to function because of problems

with your teeth, mouth, or dentures?

AD-1** | Did you feel discomfort while chewing?

AD-2** | Were you unsatisfied with your facial aesthetics?

Did you have a loss of sensitivity in your lips, tongue, or
AD-3** | other facial area?

*Time specification was only given in a post-surgical questionnaire;
**AD - alternative-question only administered in post-surgical questionnaires

Initial cone-beam computed tomography (CBCT) scans
of each patient were done for treatment planning. 3D
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After surgical correction, the patients were
hospitalized for at least five days, following
the protocols: rigid fixation was applied for
two weeks, and afterwards the patients wore
light elastics for another two weeks. All pa-
tients underwent clinical assessment and
postoperative CBCT radiological evaluation
six months after the treatment to evaluate
the success of the surgical procedure.

Afterwards, in the postoperative QoL
assessment, patients were again given the
OHIP-14 questionnaire for disease-specitfic
measurements, now with three additional
questions based on orthognathic surgery
results. Rustemeyer et al. [13] added ques-
tions highly specific to orthognathic surgery

Figure 1. Pre- and postsurgical mean item scores and correlation of changes

to the OHIP-14 questionnaire (Table 3).
Three additional questions (AD-1 to AD-3)
concern chewing function, aesthetics, and

0,38

.l A

0,4

0,3

0,2

=

—— statistical significance

post-operative loss of sensitivity.

To summarize, every patient was given the
OHIP-14 questionnaire pre- and six months
postoperatively, and AD-1 to AD-3 questions
postoperatively only.

Statistical analysis was performed using
the Statistical Package for Social Sciences,
Version 18.0 (SPSS Inc., Chicago, IL, USA).
The Kolmogorov-Smirnov test was per-
formed to determine if the samples were
normally distributed. Differences between
pre and postoperative data and correlations
between variables were calculated by the
Wilcoxon signed-rank test, and differences
between the groups were calculated by using
the independent sample t-test. Differences

e ‘ : P<0,05 were considered significant for p < 0.05.
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z < § g 8 successful surgical outcomes without com-
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=

plications. Surgical correction of class III
deformities provided a significant improve-
ment independent of the type of surgery

Figure 2. Differences in post-surgical scores of quality of life between patients with and

without low score on the initial psychological assessment

planning was done in InVivo 5.2 software (Anatomage,
San Jose, CA, USA). Study models were mounted onto a
semi-adjustable articulator (Artex® ct, Amann Girrbach
AG, Koblach, Austria) for manufacturing the interocclusal
positioning splints.

Surgical correction of Class III deformities was per-
formed by bilateral sagittal split osteotomy (BSSO) with
mandibular setback in 14 patients and using bimaxillary
surgery comprised of BSSO setback and Le Fort I osteotomy
maxillary advancement in 16 patients (Table 1).
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and the severity of the orofacial deformity,
as well as gender and age.

Psychological preoperative assessment
and the QoL showed no significant differ-
ences between the scores obtained by females and males,
of different ages or comparing patients treated by mono- or
bimaxillary surgery.

Results of the psychological assessment showed that all
patients had at least one negative response. Nevertheless,
only 26.67% of patients had more than 50% of negative
responses — Group 1, in the initial psychological assess-
ment, which suggests risk of BDD. However, high percent-
age (73.33%) of patients had more than 50% of positive
responses — Group 2.
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Table 4. Pre- and post-surgical mean item scores and correlation of changes

Hatab N. et al.

differences. The statistical differences

- Pre-operative Post-operative WSR | WSR were noted in items OH-2 (problem with
Iltem | Short description | | .
mean £ SDrange | mean £ SDrange | Z-value | p-value sense of taste), OH-10 (feeling embarrass-
OH-1 | Trouble pronouncingwords | 1.3+1.23 | 0-4| 08611 |0-4| -1.99° | 0.046* ment), OH-11 (agitated around people),
OH-2 | Problem sensing taste 0.16+0.38| 0-1 | 043+0.81 | 0-3| -1.9° 0.057 OH-12 (Working difficulties), OH-13 (less
OH-3 | Painful aching 08+092 |0-3| 0.7+1.08 |0-4| -0.612 0.54 Satisfying life). We have to emphasize that
OH-4 | Uncomfortable to eat 154128 |0-4 | 1.13+1.33 | 0-4| -1.25° 0.21 items concerning social disability OH-10,
OH-5 Self—'consuous 086+1.1 |0-4| 076125 | 0-4| -0.35° 0.72 OH-12, and OH-13 showed signiﬁcantly
OH-6 Feellng tense : 0.7+095 | 0-3 | 046+0.86 |0-3| -1 .38b 0.166 higher scores in patients with poor psy-
OH-7 | Unsatisfactory diet 046+0.73|0-3| 033+06 |0-2 —1.07b 0.28 chological assessment with p= 0.013%,
8:2 :;‘.tffe'”ulpte‘j mfals 00.696i %982 g‘z 8'62 * (1)'(8)2 g‘: _2).23" 8'1 8 p =0.013%, and p = 0.015%, respectively
_ + _ + — - . . . e .
heulty to refax 06084 26020, o 24 (Figure 2, Table 5). No significant dif-
OH-10 | Feeling embarrassment 09+0.92 |0-3| 0.80+1.21 | 0-4 | -0.36" 0.72 .
: ferences were noticed between the two
OH-11 | Agitated around people 043+0.62|0-2| 05+0.82 |0-3| -0.57° 0.56 . i .
PSP —— groups regarding additional questions
OH-12 | Working difficulties 0.7+098 | 0-3 0-3| -0.32* 0.74 . .
r— specific to orthognathic surgery AD-1
OH-13 | Less satisfying life 0.13+£043 | 0-2| 0.16+046 | 0-2| -0.26° 0.79 to AD-3
OH-14 | Totally unable to function 0.66+0.92 | 0-3 | 0.56 £50.49 | 0-2 | -0.61° 0.54 0 ’
WSR - Wilcoxon signed-rank test; SD - standard deviation;
2based on positive rank;
“based on negative rank; DISCUSSION

*statistically significant at p < 0.05

Table 5. Differences in post-surgical scores of quality of life between patients with and without

low score on the initial psychological assessment

In accordance with the hypothesis, this
research aimed to evaluate the impact

ltem Description MGQLOnUE ;D MC;:]UE §D p-value of psychological issues on postoperative
= = oL in patients who had successful sur-
OH-1 | Trouble pronouncing words 1.05+1.23 0.5+0.7 0.13 Qical cofrection of class III deformities
OH-2 | Problem sensing taste 0.6 £0.94 0.1 +0.31 0.041* & h hi . d . )
OH-3 | Painful aching 04+ 0.69 0.85+122 021 Orthognathic surgery intends to improve
OH-4 | Uncomfortable to eat 1.2+1.43 1+£1.15 0.68 the functional and aesthetic problems of
OH5 | Self-conscious 1145 03+048 0.062 class IIT deformities, as well as their psy-
OH-6 | Feeling tense 0.6+099 0.2+042 0.13 chological impact, with the help of tools
OH-7 | Unsatisfactory diet 0.2+0.42 0.4+0.68 0.4 such as OHIP-14. In general, the findings
OH-8 | Interrupted meals 02+043 0.6+098 0.13 of this prospective study indicated that
OH-9 | Difficulty to relax 0.9+1.25 0.1+0.31 0.33 surgical procedures improved the QoL
OH-10 | Feeling embarrassment 0.75+1.01 0.2+0.42 0.013% in all of the patients, as was P.re‘{louSIY
OH-11 | Agitated around people 1.1+137 0.2+0.42 0.047* observed by other authors in similar re-
OH-12 | Working difficulties 074092 014031 0.013* searches [3, 5-11, 14, 15]. Tan et al. [15]
OH-13 | Less satisfying life 0.75+1.11 0.3+0.67 0.015* found that psychological well-being and
OH-14 | Totally unable to function 0.25+0.55 0+0 0.056 social function are improved after orthog-
AD-1 | Discomfort while chewing 1.2£1.11 1+1.22 0.685 nathic surgery, independent of the skeletal
AD-2 | Dissatisfying aesthetics 0.9+ 1.01 0.1+0.42 0.33 ;
AD-3 | Hypoesthesia 0.4 +0.69 0.85+0.48 0.21 pattern of deformlty and gender. Our

Group 1 - with low score in the initial psychological assessment; Group 2 - with satisfactory score in the initial

psychological assessment; SD - standard deviation;
*statistically significant at p < 0.05

Pre- and post-surgical QoL scores showed positive

findings suggest that general improve-
ment in well-being is achieved regardless
of severity of deformity or gender.

Pre- and post-surgical QoL assessment
showed that only item OH-1 (trouble
pronouncing words) showed a statistically significant cor-

correlation ranks for the following items: OH-1 (trouble
pronouncing words), OH-3 (painful aching), OH-4 (un-
comfortable with eating), OH-5 (self-consciousness), OH-6
(feeling tense), OH-12 (working difficulties), OH-13 (less
satisfying life), OH-14 (totally unable to function). While
items OH-2 (problem with sense of taste), OH-7 (unsatis-
factory diet), OH-8 (interrupted meals), OH-9 (difficulty
to relax), OH-10 (feeling embarrassment), and OH-11
(being agitated around people) showed negative correla-
tion ranks. Only item OH-1 (trouble pronouncing words)
showed statistically significant correlation before and after
surgery (Figure 1, Table 4).

Comparison of postoperative QoL between the groups
1 and 2 (psychological assessment) showed significant

‘ DOI: https://doi.org/10.2298/SARH230823113H

relation before and after surgery (Table 4). This implies that
resolving phonetic problems made an important difference
that improved QoL significantly.

In this study, results showed that 26.67% of patients
had more than 50% of negative responses — Group 1 in
the initial psychological assessment, which suggests the
risk of BDD. These are the patients who would be advised
to undergo additional psychological support treatment.
Nevertheless, a high percentage (73.33%) of patients had
more than 50% of positive responses — Group 2, which
suggests that these patients would not need to be referred
to additional psychological support treatment. Although
orthognathic surgery corrections improve the QoL in pa-
tients with negative psychological scores, the improvements
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are lesser, compared to the other group, especially in the
domain of social disability.

Comparison of postoperative QoL between the groups
showed significant differences in items OH-2 (problem
with sense of taste), OH-10 (feeling of embarrassment),
OH-11 (agitated around people), OH-12 (working dif-
ficulties), OH-13 (less satistying life). With the highlight
of the social disability items OH-10, OH-12, OH-13, with
p = 0.013%;0.013*; 0.015* respectively, as the ones with
the strongest statistical differences. This implies that even
though the surgical results were similar, patients with good
psychological scores (Group 2) felt less embarrassed, were
not as agitated around others, did not have as many dif-
ficulties at work, and overall had a much more satistying
life after surgery.

Consistent with our results, other authors have also
found patients with negative psychological scores less
improved after surgery [10, 11, 15]. This indicates that
improvements in social QoL should be considered as an
independent measure of success after orthognathic surgery,
in addition to improvements in oral function and facial
aesthetics [15-18].

This study has practical implications as results confirm
that initial psychological assessment is related to orthogna-
thic patients QoL after surgery [13]. This multidimensional
problem cannot be assessed by a single score because
each dimension is associated with a specific postoperative
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CONCLUSION
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KBanuter kunsota y Kopenauuju ca npeonepaTMBHOM NCMXONOLLKOM NPOLLEHOM KOA,
XMPYPLLKK neyeHunx naumjeHarta ca gepopmutetuma lll ckenetHe Knace

Hyp Xata6', 3opaH Je3guh?, Ounnn Wearav?, Butomup C. KoHcTaHTHOBKR?
'YHMBeP3NTET MeANLIMHCKIX U 3[paBCTBEHMX HayKa Y Pac en Xajmu, Konell ctomaTonolwuKumx Hayka Pac en Xajme, Pac en Xajma, Yjeaurbern

Apancku Emupaty;
Ynusep3utet y beorpapy, Cromatonoluku dakyntet, beorpag, Cpbuja

CAMETAK

YBoa/Lumb KBanuteT XnBoTa Npe 1 nocsie MOHOMaKcunapHe
1 BIMaKcuapHe XMpypruje Moxe Aa Bapvpa o naumjeHta go
nauujeHTa y 3aBYCHOCTM Of pe3ysniTaTa MCMXOJOLLKE NPOLIeHe.
Linrb oBor uctpaxuarba 6110 je fAa ce ynopeaw KBanuTeT Xu-
BOTa MNpe U LecT MeceLn Nocsie X1pypLIKe NHTepBeHLuje, y
Kopenaumju ca NpeTXnpypLIKOM NCUXOSIOLIKOM MPOLIEHOM
naumjeHata ca gedpopmutetuma lll Knace, nog NpeTnocTaBKkom
A naumnjeHTn ca NoLIMjUM pe3ynTaTiiMa NCUXONOLLKe NpoLieHe
MOTY MMaTN HUXU KBAJIUTET XMBOTa NOC/e onepaLmje, ynpKoc
yCMewHNM pe3ynTaTuma nevetrba.

Metope Y oBY NpocnekTMBHY CTYAMjy YK/byyeHo je 30 nauuje-
HaTa (19 eHa 1 11 mywkapaua). [cmxonoluka npoLieHa n3Bp-
LIeHa je npe XMpYpPLLKOr 3axBaTa, 0K je NpoLeHa KBaanteta
XKIBOTa U3BPLLEHA NPe ¥ MOoc/e XMPYPLUKOT 3axBaTa. YpaheHa je
CTaTUCTMYKa aHann3a nojataka y CTaHAapAM30BaHOM Nporpamy
CTaTMCTMYKM NaKeT 3a COLMONoLLKe Hayke — SPSS.

DOI: https://doi.org/10.2298/SARH230823113H

Pesyntatu CBeyKynaH KBalMTeT XMBOTa 3Ha4ajHO ce No6osb-
A0 Mocne onepalmje Kog CBUX nauujeHata. XupypLuka Ko-
pekuuja pedopmutera lll Knace gana je 3HayajHO NobosbLIAKE
He3aBCHO O/ BPCTe onepaLjyje 1 TeXrHe opodaLmjanHor fe-
dopmunTeTa, Kao 1 of nona u ctapocTu. MocTojane cy 3HayajHe
pasnvike y MoCTXMPYPLUIKMM OLieHama KBanuTeTa XvBoTa 13mehy
nauyijeHaTa Koju Cy UManvi MO3UTUBHY U HeraT1BHY NMCHXOJOLIKY
MPOLIEHY, @ TUUY Ce COLMONOLLKMX noTelkoha (p < 0,05).
3aksbyuyak [laLmjeHT ca HeraTMBHMjOM NPeonepaT!BHOM NCu-
XOJIOLIKOM MPOLEHOM MMasn Cy Matbe nobosbluatbe y KBanuTe-
TY XKMBOTa, MOCEOHO Y AOMEHY COLIMONOLLKNX NoTellkoha. Moxe
ce nctahu ga 61 NCUXONOLLKM TPETMaH TUX MaLvjeHaTa AoAaTHO
Morao nobosbLuaTty Jobpe edpekTe OPTOrHaTCKe XMpPYypruje Ha
nocTonepaTvBHY KBaUTET XKMNBOTA.

KrbyuHe peun: KBaJIMTET XMBOTa; MOHO-OMMaKCHnapHa Xvpyp-
rvja; gedopmnTeTn cKeneta
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SUMMARY

Introduction/Objective Timely and accurate diagnosis is essential for successfully treating salivary
gland tumors. This study aims to examine the possibility of an infrared thermal camera application in
the parotid region pathology.

Methods In 36 patients with histopathologically confirmed tumors of the parotid region, the temperature
of the area on the side of the tumor and the contralateral, healthy side was measured. The temperature
difference was analyzed and compared with the control group. The measurement was performed using
a high-resolution infrared thermographic camera. Statistical significance was tested using the T-test and
Analysis of Variance (ANOVA) test.

Results The results showed that there is a highly significant difference in temperature between the tu-
mor of the affected parotid regions and the contralateral, healthy side (all tumors: p = 0.001; malignant
tumors: p = 0.007).

Conclusion We concluded that determining the temperature differences between the tumor-affected

and contralateral, unaffected sides can be an important tool in diagnosing parotid region tumors.
Keywords: tumors of the parotid region; diagnosis; infrared camera

INTRODUCTION

The salivary gland tumors represent a diverse
group of tumors that most often affect the pa-
rotid gland, followed by submandibular and
sublingual salivary glands [1]. The classifica-
tion of salivary gland tumors has been recently
updated in the 5" edition of the World Health
Organization Classification of Head and Neck
Tumors which described several new entities of
benign (sclerosing polycystic adenoma, kerato-
cystoma, intercalated duct adenoma, striated
duct adenoma) and malignant (microsecretory
adenocarcinoma and sclerosing microcystic ad-
enocarcinoma) salivary gland tumors [2].

The most common parotid salivary gland
tumors are pleomorphic adenoma, Warthinss,
and malignant tumors [3]. Parotid salivary
gland tumors are often presented as painless
masses that clinical examination cannot de-
fine. Thus, establishing a timely diagnosis is of
great importance for the successful treatment
of patients. Furthermore, the differentiation of
benign from malignant parotid gland tumors is
a big challenge for a maxillofacial surgeon since
the choice of treatment method, possible com-
plications and treatment costs depend on it.

Computed Tomography, Magnetic Resonance
Imaging, Ultrasonography, Fine Needle
Aspiration Biopsy and postoperative histo-
pathological findings are key diagnostic tools

used for identifying, classifying and determining
the tumor’s size, type and biological potential
[1, 3]. All these diagnostic methods have their
advantages and disadvantages. For example,
ultrasound and fine-needle aspiration (FNA)
are relatively inexpensive and safe procedures,
but they heavily depend on the experience of
the examining and intervening physician. CT
and MRI are structural diagnostic procedures,
like ultrasound, representing the gold standard
for diagnosing and preoperative preparation of
patients with tumors. However, they are not suit-
able for mass use due to the ionizing radiation
(CT), expensive equipment, the need for highly
trained personnel, and high costs.

Some authors define infrared thermography
(IRT) as a functional diagnostic non-invasive,
contactless, and cost-effective method that
meets the basic requirements for detecting
various pathological conditions [4-7]. It can
assist clinicians in differential diagnosis and
prognostic studies for various maxillofacial
diseases [8, 9, 10].

The application of IRT is based on the fact
that blood flow, influenced by the neuro-veg-
etative central nervous system, expands uni-
formly to the left and right sides of the body;,
resulting in a symmetrical left and right ther-
mal pattern. Any qualitative and quantitative
changes in thermal distribution may indicate an
abnormality [11]. According to data retrieved
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in the literature, IRT is most commonly used in oncology
for diagnosis and monitoring of breast cancer and mela-
noma [12, 13, 14], while the application in the maxillofacial
region is scarce and rarely documented [9, 10].

This study aims to examine the diagnostic potential of
IRT as an easily accessible tool for mass use, which can
indicate the presence of tumors in the parotid region in the
early stages. This can lead to the incorporation of thermal
imaging examination as a part of the standard first clinical
examination in daily routine practice. The simplicity of the
procedure does not require the engagement of additional
staff. If thermal imaging of a patient confirms temperature
asymmetry, they will be referred to more sophisticated di-
agnostics with a higher priority level.

METHODS

This study included 36 patients aged 40 to 90 years, who
were surgically treated for tumors in the parotid region at
the Department of Maxillofacial Surgery of the Clinic for
Dental Medicine in Nis.

Criteria for inclusion in the study were patients in
whom, based on anamnestic data and clinical examination
by a maxillofacial surgery specialist, a tumor in the parotid
region was diagnosed with an initial diagnosis. After ther-
mographic imaging procedure, standard surgical treatment
with histopathological verification were performed in all
patients. This study was approved by the Ethics Committee
on Research of the Clinic of Dentistry University of Ni$,
(No. 20/3-2019-2, 01-1054/2). All participants in research
signed informed consent form.

For data analysis, two groups of participants were
formed. The first group consisted of patients with malig-
nant tumors and the second comprised patients with be-
nign tumors and non-tumor lesions in the parotid region.

All subjects underwent the same thermographic pro-
tocol based on The American Academy of Thermology
(AAT) [15], and the medical infrared imaging guidelines
outlined by Ring and Ammer [16], and Ammoush et al.
[17]. According to the mentioned guidelines, the dis-
tance between the subject and the camera was 1 m. The
room temperature was 23-24°C, and all subjects rested

Cosi¢ A. et al.

Figure 2. Thermograms of the affected area (left) and unaffected area
(right) parotid regions

approximately 15 minutes before imaging, without physical
activity, chewing or touching the skin of the face.

The biological behavior of tumors after histopathologi-
cal verification was defined according to The International
Classification of Diseases for Oncology (ICD-O-3) [18].
Malignant tumors, according to the classification above, in-
cluded histomorphological codes: 8140/3 Adenocarcinoma;
8500/3 Salivary duct carcinoma (Intraductal carcinoma);
8200/3 Adenoid cystic carcinoma; 8805/3 Sarcoma; 9591/3
Non-Hodgkin’s lymphoma; 8550/3 Acinic Cell Carcinoma;
9699/3 Mucosa-associated lymphoid tissue (MALT) lym-
phoma and histology codes 8000/6, 8010/6, 8070/6, which
define various origins of metastatic carcinomas.

Benign tumors included histomorphological codes:
8561/0 Warthin’s tumor; 8147/0 Basal cell adenoma; 8940/0
Pleomorphic adenoma, and 8850/0 Lipoma. The group of
participants with benign tumors also included non-tumor
lesions such as Lymphadenopathy and Sialadenitis. Cases
where the pathologist did not clearly define the histopatho-
logical findings, were excluded from the study.

The infrared thermographic camera Varioscan high-
resolution model 3021 (Jenoptik, Germany) was used.

Table 1. Distribution of the parotid region tumors according to tumor type and gender of the patient

Malignant tumors Benign tumors/lesions

Type Male | Female Total (%) Y, Male | Female Total (%)
Metastatic tumor 7 3 10 (52.6) Warthin's tumor 6 3 9 (52.9)
MALT lymphomas 1 1 2 (10.5) Pleomorphic adenoma 1 2 3 (17.7)
Adenocarcinoma 0 1 1 (5.3) Basal cell adenoma 0 1 1 (5.9)
Intraductal carcinoma 1 0 1 (5.3) Sialadenitis 1 1 2 (11.8)
Adenoid cystic carcinoma 0 2 2 (10.5) Lipomatosis 1 0 1 (5.9)
Sarcoma 1 0 1 (5.3) Lymphadenopathy 0 1 1 (5.9)
Non-Hodgkin's lymphoma 0 1 1 (5.3)

Acinic Cell Carcinoma 0 1 1 (5.3)

Total 10 9 19 (100) 9 8 17 (100)

MALT - mucosa-assisted lymphoid tissue
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Table 2. Measurement results of the temperature of the parotid region according to

the type of tumor and the gender of the patients

The difference in the mean tempera-
ture of the affected and unaffected side of

Patient ID | Gender Z?ggzgi;;dogica' finding/ 1 €0) | T2 €0) DTiﬁ?fze(fjg: the parotid region was tested with a Paired
- Samples t-Test and Analysis of Variance
Case 1 Female Metastat!c cSCC 33.67 | 33.52 +0.15 (ANOVA) test. PreViouSly, data were tested
Case 2 Male | Metastatic ¢SCC 33.97 | 33.14 +0.83 . .
: with the Kolmogorov-Smirnov test to check
Case 3 Female | Metastatic ¢SCC 3451 | 33.98 +0.53 for normality of distribution.
Case 4 Male Metastatic cSCC 3433 | 34.21 +0.12 .
Case5 |Male |Metastatic cSCC 3538 | 3460 | +0.78 The temperature difference was tested
Case6 |Male |Metastatic cSCC 3519 | 3466 | +0.53 through four types of statistical tests, as
Case 7 Male | Metastatic cSCC 3246 | 3391 055 follows: affected and unaffected side for all
Case8 |Male |Metastatic cSCC 3443 | 3451 | -008 patients with tumors (Test 1); affected and
Case 9 Female | MALT lymphoma 3372 | 3337 4045 unaffected side for patients with malignant
Case 10 |Male | MALT lymphoma 3485 | 35 045 tumors (Test 2); affected and unaffected side
Case 11 Female | Adenocarcinoma 33.18 | 33.02 +0.16 for patients with benign tumors (Test 3). The
Case12 |Male |Metastatic urothelial carcinoma | 34.98 | 33.66 +1.32 level of 0.05 was taken as the statistical sig-
Case 13 |Male |Sarcoma 33.83 | 33.65 4018 nificance threshold for all tests. All statistical
Case 14 | Male |Intraductal carcinoma 3321 | 33.02 -0.19 tests were performed in SPSS v20.
Case 15 | Female | Adenoid cystic carcinoma 3421 | 3412 +0.09
Case 16 | Female | Warthin’s tumor 3507 | 343 +0.77
Case17 |Male |Warthin's tumor 3367 | 337 -0.03 RESULTS
Case 18 |Male | Warthin's tumor 34.86 | 34.72 +0.16
Case 19 | Female | Warthin's tumor 32,63 | 3249 0.14 Thirty-six patients with benign and malig-
Case20 |Male |Warthin's tumor 3522 | 3443 0.79 nant tumors in the parotid region partici-
Case21 |Male |Warthin's tumor 33.64 | 3361 0.03 pated in our study (17 women and 19 men).
Case22 |Male |Warthin’s tumor 34.64 | 34.42 +0.24 The average age was 61.4 years. Men were
Case23 |Male | Warthin'stumor 33.46 | 33.44 +0.02 slightly older (61.9 years) than women (60.8
Case24 |Female | Warthin’s tumor 33.72 | 33.12 +0.6 years) but without statistical significance.
Case 25 Female | Adenoma pleomorphe 33.70 339 -0.2 One tumor was registered in each patient.
Case26 |Male |Adenoma pleomorphe 34.02 | 3339 +0.63 More than half (58.8%) of benign tumors
Case 27 | Female | Adenoma pleomorphe 33.88 | 34.29 -0.41 were registered in patients younger than 50,
Case 28 | Female | Basal cell adenoma 33.93 | 33.58 035 while 68.4% of malignant tumors were in
Case 29 | Female | Sialadenitis 34.27 | 35.21 -0.94 patients in their seventh decade of life and
Case 30 Male Sialadenitis 34.84 | 33.94 +0.90 later. ANOVA showed no statistically sig—
Case31 |Female | Lymphadenopathy 3526 | 3436 +0.90 nificant interaction between the effects of
Case32 |Male |Lipomatosis 3533 | 3538 -0.05 gender and type of tumor (F = 0.414, p =
Case 33 | Female | Adenoid cystic carcinoma 3421 | 3412 +0.09 0.526). In contrast, the interaction between
Case 34 | Female | Non-Hodgkin's lymphoma 34.88 | 31.61 +3.27 the effects of age and type of tumor was sta-
Case 35 |Female | Aciniccell carcinoma 3417 | 334 +0.77 tistically significant (F = 3.655, p= 0.017).
Case 36 |Female | Metastatic melanoma 33.16 | 33.05 +0.11

MALT - mucosa-assisted lymphoid tissue; cSCC - cutaneous squamous cell carcinoma; T1 - the
temperature of the side affected by the tumor; T2 - temperature of the tumor-free side

The camera showed the real-time skin temperature on
the display, recorded for each patient and each examined
side (Figure 1).

The camera has a thermal resolution of + 0.03°C, a tem-
perature range from - 40 to 1200°C, and a spectral range
of 8-12 pm. Absolute accuracy of the temperature mea-
surements (factory calibrated) up to 100°C, at an ambient
temperature of 22 + 2°C, is less than +2K; otherwise, the
accuracy is less than + 1% of the full-scale value.

On the obtained thermograms (Figure 2) regions of
interest were analyzed. An affected area represents the
area with tumor, and an unaffected area is a contralat-
eral parotid region of the same patient. Digital images of
the skin temperature variations were analyzed by IRBIS
Professional 2.2. graphics-oriented software package
(InfraTec GmbH, Dresden, Germany).
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The probability of developing malignant
tumors was higher in older patients (Eta-
square is 0.36).

The most common benign tumor in our
patients was Warthin’s, which accounted
for 52.9% of all registered benign tumors, followed by
Pleomorphic adenomas with 17.7%. The most common
malignant tumors were metastatic tumors, with 52.6% of
the total malignant parotid region tumors (Table 1).

Table 2. shows the temperature difference between the
parotid region where the tumor is located (T1) and the
contralateral, unaffected parotid region (T2) according to
the gender of the patient and the pathohistological find-
ings, that is, the diagnosis. Regardless of biological be-
haviour, the temperature difference in all tumors ranged
from -0.03°C to 3.27°C (mean value 0.37°C). The mini-
mum temperature difference in patients with malignant
tumors was -0.08°C (Intraductal carcinoma), while the
maximum was +3.27°C (Non-Hodgkin’s lymphoma). The
mean temperature difference in patients with malignant
tumors was +0.5°C, regardless of gender. The minimum
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Table 3. Paired samples t-test statistics output

Cosi¢ A. et al.

corresponds to the works of other authors

Test type Area descriptions N MCEIREITE Star.wd'?\rd t-test | df | p-value [25, 261, w.hile tbe most common malig-

Q) deviation nant parotid region tumor was secondary
Test 1 Affected area 36 34.27 070 1. 35| 0001* Metastatic tumor of cutaneous squamous
(all tumors) Unaffectedarea | 36 33.88 0.77 cell carcinoma. Mucoepidermoid carcino-
Test 2 Affected area 19 3422 066 | . e ! 18 | 0.007* mas, acinic cell carcinomas and adenoid
(malignant tumors) | Unaffected area | 19 33.69 0.78 cystic carcinomas are described in the lit-
Test 3 Affected area 17 34.33 075 erature [10, 22, 27] as the most common
(benign tumors) | Unaffected area 17 34.09 0.74 1.934 | 16 | 0.071 malignant parotid gland tumors, which

*statistically significant difference; df- degrees of freedom

temperature difference in patients with benign tumors was
-0.03°C (Warthin’s tumor), and the maximum was 0.9°C
(Sialadenitis and Lymphadenopathy). The mean tem-
perature difference in patients with benign tumors was
+0.23°C, regardless of gender.

Table 3. shows the statistical significance in the tem-
perature difference between the tumor-affected parotid
region (affected area) and the contralateral side (unaffected
area) in all tumors (Test 1), malignant tumors (Test 2) and
benign tumors (Test 3).

There is a highly significant difference in temperature
between tumor-affected parotid regions and the contralat-
eral, unaffected side, compared to all tumors (t,, = 3.577,
p =0.001) (Test 1). The mean temperature difference is
0.39°C, while the CI (95% Confidence Interval of the
Difference) shows that this difference can be found from
0.17°C to 0.61°C.

Test 2 shows that there is a significant difference in
temperature between malignant tumour-affected parotid
regions and the contralateral, unaffected side (t, = 3.066,
p = 0.007) and that this difference can be found in the
range of 0.17°C to 0.9°C. For Test 3 p-value is just above the
cut-off value of 0.05, and the CI is narrow enough, so there
is a suggestion hint of an effect of statistical significance.

DISCUSSION

The age structure of our patients with benign and malig-
nant parotid gland tumors mostly agrees with the findings
of other authors [19, 20, 21]. However, some authors re-
ported a significantly lower average age of patients in their
research [22]. This difference in the mentioned articles is
probably due to the different percentages of benign and
malignant tumors. In our research, the percentage of ma-
lignant tumors is higher than in the studies mentioned.
The more frequent appearance of malignant parotid
region tumors after the seventh decade can also be seen
in the works of other authors [23, 24], who state that the
average age of patients with malignant tumors is higher by
approximately one decade compared to patients with be-
nign tumors. Mayer et al. [20] found in their study, a large
number of patients (average age 78.4 years) had infiltration
or metastasis of squamous skin cancer in the parotid region.
In our research, the dominant types of benign tumors
were Warthin’s tumor and pleomorphic adenoma, which

‘ DOI: https://doi.org/10.2298/SARH231003002C

contradicts our findings. Our results are
in accordance with the research of Mayer
et al. [20], where in surgically treated 164
patients with malignant parotid gland
tumors, 71.5% were secondary (metastatic) carcinomas.
Reports on using an infrared thermographic camera in
diagnosing pathological conditions of the parotid region
are very scarce in the literature. According to our knowl-
edge, only one report with a limited series of 17 patients
refers to the analysis of the hyperthermic reaction of the
pathological process of the parotid region. It also does not
specify the temperature difference between the affected
and contralateral, unaffected sides [28].

Our study showed that the mean temperature on the side
of malignant tumors was higher by +0.5°C compared to
the contralateral unaffected side, and on the side of benign
tumors by +0.23°C. The temperature difference in malignant
tumors ranged from -0.08°C to +3.27°C and in benign tu-
mors, from -0.03°C to 0.9°C (Table 2). Our results agree with
the research of Durnovo et al. [10], who used thermographic
analysis to include 250 patients with various pathological
conditions of the maxillofacial region. In 96 patients with
benign and malignant tumors (54 benign and 42 malignant)
of the maxillofacial region, the authors registered higher
temperature values in the region of the malignant tumor
(on average +3.2 + 0.4°C compared to the contralateral side)
than in the region of the benign tumors (from +0.4-1.4°C).
Macianskyte et al. [8] also registered thermal asymmetry
(temperature difference between tumor-affected and unaf-
fected sides) in histopathologically and CT-verified tumors
of the maxillofacial region. In their study, when pathology
was not detected upon CT evaluation, as in the case of the
healthy subjects, then there was no temperature asymmetry
between the sides. In contrast, when CT delineated a tu-
mour structure, later confirmed with histopathology, then
the left-right asymmetry in temperature corresponded to
the location of tumour detected on CT. The temperature
difference between lesion and normal zones was of 0.4 °C
or higher. In our research, high statistical significance in
thermal asymmetry (all tumors: T-test 3.577, P = 0.001;
malignant tumors: T-test 3.066, P = 0.007) indicates the
existence of a malignant parotid region tumor. Statistical sig-
nificance was not found in benign tumors (Test 3), p-value
is just above the cut-off value of 0.05, and the CI is narrow
enough, so there is a suggestion hint of an effect of statisti-
cal significance. The lack of statistical significance does not
mean there is no effect, because the true mean temperature
difference could be 0.23°C, or even as large as 0.49°C (CI),
and further studies with a larger sample size may help clarify
the true difference.
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Diagnostic potential of the infrared thermal camera in the detection of parotid region tumors

Thermal symmetry of the face is a normal finding in
healthy people and the thermogram of a healthy person
shows a uniform and symmetrical change in skin tem-
perature with a very small deviation between one side and
the other, no more than 0.2-0.4°C [8]. Any asymmetric
temperature distribution is an indication of dysfunction
- malignant and benign tumors, inflammations, sports
injuries, and myofascial pain syndrome [6, 7, 9]. Still, in
our research, we considered temperature changes only as
a consequence of confirmed tumor existence. Our results
have shown that some histopathologically verified ma-
lignant tumors had lower thermal asymmetry than the
above values. This asymmetry may be due to focusing on
hypothermic necrotic zones in malignant tumors during
the measurement. The change in metabolism and struc-
tural anatomical variations in the tumor region can explain
the temperature asymmetry between the tumor-affected
and the contralateral region. Tumors have increased me-
tabolism, and in the tumor tissue, there are changes in
the blood vessels that vascularize the tumor tissue, conse-
quently leading to an increase in temperature in the tumor
region [29]. Macianskyte et a. [8] point out that angiogen-
esis leading to vascularization within the tumor occurs
long before any other clinical changes appear. Lahiri et al.
[30] state that the reason for the hyperthermic reaction of
the malignant tumor zone lies in the fact that the blood
vessels formed by malignant tumors are endothelial tubes
without a muscle layer and, therefore, cannot narrow upon
sympathetic stimulation, which causes a hyperthermic re-
action due to vasodilatation.
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AunjarHoctnuke moryhHOCTU MHPpaLpBEHE TEPMOBU3MjCKE Kamepe Y OTKpUBakby

TYMOPa NapoTUAHOr PeruoHa

AHapuja hocnh', Urop JoBaHosuh?, MuoHa AHapejeuh-Crowosuh?, [paraH Kpacuh', fopaH BugeHosuh?, Jparad MaHuuh?,

Bnagumunp BuaeHosuh*

'YHusep3utet y Huwy, MeguumnHckin dakyntet, KnuHuka 3a AeHTanHy meguumHy, Huw, Cpbuja;

2Ynuusepautet y Huwy, EnektpoHckn daxynteT, Huw, Cpbuja;

3YHuBep3uTeT y MpuwtuHm, MegnumHckn dakyntet, Kocoscka Mutposuua, Cpbuja;
*KnnHnuKo-60nHMYKM LieHTap ,3Be3aapa’, Cnyxba 3a paguonorujy, beorpag, Cpbuja

CAXETAK

Yeoa/Lnm MpaBoBpemMeHa 1 TayHa AnjarHo3a je Of BeIMKor
3Hayvaja 3a YCreLHOo fneyere Tymopa nibyBavyHuUx xnesgaa. Lnmw
OBOr paja je Aa ce ncnuta moryRHOCT npumeHe nHdpaLpaeHe
TepMasiHe Kamepe y NaTosiornju napoTuaHe pervje.

Metope Kop 36 60necHKa ca XCTOMATONOLWKY NOTBPHEHNM
TYMOpVMa NapoTUAHON PermoHa MepeHa je Temneparypa
Ha CTPaHU TyMOpa 1 Ha KOHTpanaTepaaHoj, 3aPaBoj CTPaHMU.
Pasnuka y Temnepatypu je aHanu3upaHa u ynopehrsaHa ca
KOHTponHOM rpyrnom. Mepehse je 06aBsbeHo nomohy nHdpaLip-
BeHe Tepmorpadcke Kamepe BUCOKe pesonyuuje. CTaTncTiyKa

DOI: https://doi.org/10.2298/SARH231003002C

3HauajHOCT je TecTMpaHa Kopuwwherem T-TecTa U TeCTa aHanvse
BapujaHce (ANOVA).

Pesyntati PesynTtati Cy nokasanu noctojatbe BUCOKO 3HauajHe
pasnuke y Temnepatypu nsmehy Tymopom 3axsaheHe napoTua-
He pervje 1 KOHTpanaTepanHe, 3gpaBe cTpaHe (CBU Tymopu:
p =0,001; manurum Tymopu: p = 0,007).

3aKsbyyak 3ak/byumnnv cmo aa ogpehmBarbe TemnepaTtypHe pa-
3nmKe n3mehy Tymopom 3axBaheHe cTpaHe 1 KOHTpanaTepasHe,
He3axBaheHe CTpaHe MOXe 6UTW BaxaH anat y AnjarHoCTuLy
TyMOpa NapoTUAHOT pPer1oHa.

KrmbyuHe peun: TYMOpU NapoTUAHOT PET1OHa; AnjarHo3a; UH-
dpaupBeHa kamepa
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Total knee arthroplasty in patients with a proximal
tibial stress fracture associated with bilateral severe
knee osteoarthritis
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SUMMARY

Introduction/Objective Proximal tibial stress fractures associated with bilateral severe knee osteoarthritis
are rare and, due to possible consequences, are considered a treatment challenge. This paper aims to
present the applied treatment method of these patients and its results.

Methods A prospective study followed 14 patients with an average age of 74.1 years and with unilateral
proximal tibial stress fracture associated with bilateral severe knee osteoarthritis. Surgical treatment
involved modular total knee arthroplasty (TKA) on the fracture side, in the first act, and contralateral
standard TKA, in the second act, based on the severe osteoarthritis. Rehabilitation was performed for 21
days after both operations and included the following: kinesiotherapy, electrotherapy, magnetotherapy,
hydrotherapy, and thermotherapy. Monitoring parameters were as follows: X-ray, range of motion, and
WOMAC index. Monitoring periods were preoperative and three, six, and nine months after the first
TKA surgery.

Results The radiological findings in all patients during these follow-up periods were normal. All tibial
stress fractures healed within six months after surgery. Knee function was significantly improved nine
months after the first TKA surgery compared to the preoperative finding. A statistically significant im-
provement in the physical functioning was found in all postoperative periods, especially nine months
after the first TKA surgery (p < 0.05).

Conclusion Modular total knee arthroplasty on the tibial stress fracture side and delayed standard total
knee arthroplasty of contralateral osteoarthritic knee combined by postoperative inpatient rehabilitation
give optimal final functional outcome.

Keywords: tibia; fracture; stress; knee; osteoarthritis; arthroplasty

INTRODUCTION with the fracture, and the second phase is per-

formed by a standard TKA on the contralateral

Stress fractures of the proximal tibia often occur
as a result of the gravity loads on the osteopo-
rotic bone. They can be related to other condi-
tions and diseases (inflammatory rheumatism,
malignancies, metabolic bone diseases), but
they are most common in bilateral advanced
knee osteoarthritis with marked varus defor-
mity. In patients with such bilateral knee osteo-
arthritis, a stress fracture is caused by normal
stresses placed on an abnormal bone [1]. This
poor biomechanical condition leads to a frac-
ture in the proximal part of tibia at the site of the
new resultant force [2, 3]. Such cases are rare,
but possible consequences make its treatment
a challenge [4, 5]. It is most often performed by
bilateral total knee arthroplasty (TKA) on both
sides, in two phases. The first phase involves the
TKA with a modular tibial stem on the knee

knee (usually three months after the first TKA
and after the rehabilitation is being finished)
[6]. After both surgeries, additional inpatient
physical therapy is being performed. The object
of this paper is to present the algorithm and the
results of the treatment on a series of patients
with unilateral stress proximal tibial fracture
and bilateral primary knee osteoarthritis in a
manner as described above.

METHODS

In the period from 2005 to 2017, 14 patients with
a unilateral proximal tibial stress fracture, associ-
ated with bilateral primary knee osteoarthritis
grade 4 according to the Kellgren-Lawrence
classification, were surgically treated at the

Received  MpuMmmbeHo:
October 22,2022

Revised - PeBu3nja:
December 10, 2023

Accepted - MpuxsaheHo:
December 18,2023

Online first: December 26, 2023

Correspondence to:

Slavko MANOJLOVIC

University of Banja Luka

Faculty of Medicine

Department of Surgery

Save Mrkalja 14

Banja Luka 78 000

The Republic of Srpska

Bosnia and Herzegovina
slavko.manojlovic@gmail.com



40

Figure 1. X-rays of both knees in a patient with a proximal metaphysis
stress fracture of the right tibia, associated with severe bilateral knee
osteoarthritis
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Figure 3. Improvements of average knee flexion in both knees;
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Gradi$ka General Hospital (Figure 1). These were also the
inclusive criteria. Excluding criteria were the following: in-
flammatory and metabolic rheumatic disease, trauma, and
previous surgery on the same leg. The treatment of choice
was TKA with modular tibial stem on the fractured knee, in
the first act, and standard TKA on the other knee, in the sec-
ond act, for all patients. After standard preoperative prepara-
tion, the surgeries were performed under spinal anesthesia
in all cases. A tourniquet was used each time. Standard mid-
vastus approach was applied. Thromboprophylaxis was per-
formed in all the patients one day preoperatively and during
21 days postoperatively. Walking with forearm crutches was
allowed after the surgery, with partial support up to the pain
limit. All the patients had two postoperative rehabilitation
periods of 21 days each - after the first and after the second
surgery. Both inpatient rehabilitation treatments were per-
formed one month after each TKA. The rehabilitation had
included kinesitherapy, occupational therapy, electrotherapy
five times a week, and daily hydrotherapy. Monitoring pa-
rameters were X-rays, range of motion (knee flexion), and
the Western Ontario and McMaster Universities Arthritis
Index (WOMAC) index preoperatively, and three, six,
and nine months after the first surgery. Statistical analy-
sis was performed by Student’s t-test for p < 0.05 level of
significance, using IBM SPSS Statistics, Version 19.0 (IBM
Corp., Armonk, NY, USA). The study has been approved
by the Ethics Committee of the Gradiska General Hospital
(Reference Number 01-1758-3/20).

‘ DOI: https://doi.org/10.2298/SARH221022115M
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Figure 2. X-rays of both knees in a patient with a proximal metaphysis
stress fracture of the right tibia, associated with severe bilateral knee
osteoarthritis, treated with bilateral total knee arthroplasty in two acts,
nine months after the first modular total knee arthroplasty

—+—Pain

\ —#—Stiffnes

Figure 4. Subscales of the WOMAC index; X-axis: (1) three months
after the first total knee arthroplasty (TKA), time of the second TKA;
(2) six months after the first TKA, three months after the second TKA;
(3) six months after the first TKA, three months after the second TKA;
(4) nine months after the first TKA, six months after the second TKA

RESULTS

The study sample included 14 women with an average age
of 74.1 £ 2.07 years on the day of the first surgery. The rate
of these patients in relation to all TKA surgeries for the ob-
served period was 0.7% (14/1970). All the patients denied
any mechanism of trauma related to the pain. The limbs
axis correction was confirmed after surgery and the frac-
ture healing was clinically and radiologically confirmed in
all cases six month after surgery (Figure 2), except for one
case complicated by infection, being treated later through
another approach.

All the patients preoperatively had a knee flexion con-
tracture. Average extension deficit in the knee with tibial
stress fracture was 15° + 3.1°, while on the knee with osteo-
arthritis it was 7° + 2.5°. At the same time, the average knee
flexion in the knee with tibial stress fracture was 55° + 2.7°,
and on the knee with just osteoarthritis it was 90° + 3.7°.
Nine months after the first surgery, when the rehabilitation
following the second surgery was finished, full extension
was observed in both knees of all the patients. At the same
time, the average flexion was 100° £ 3.2° in the arthritic
knee without the fracture, and 85° + 2.6° in the knee with
proximal tibial stress fracture, which was significantly im-
proved compared to the preoperative condition (p < 0.05)
(Figure 3).
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Pain and stiffness reduction as well as improvement of
physical function (decrease of physical function difficulty)
were noted by the WOMAC index at three and six months
after the first TKA surgery, and were improved in relation
to preoperative values. This improvement was particularly
significant nine months after the first TKA surgery, when
the rehabilitation following the second surgery was also
finished (Figure 4).

DISCUSSION

Tibial stress fractures in patients with bilateral primary
knee osteoarthritis associated with severe flexion varus de-
formity are rare and complex clinical condition, making its
treatment a challenge [4, 6]. This type of fracture is caused
by the action of repetitive gravity loads on the proximal
tibial metaphysis due to the change of the axes in the knee,
both in coronal and sagittal planes. The goal of the treat-
ment in these patients is to achieve the fracture healing,
satisfactory joint stability, a normal relation between the
limb axes, painless joint mobility, and independent walk-
ing. Improving these factors improves the patient’s quality
of life. Anamnestic data about sudden worsening of the
primary knee osteoarthritis symptoms can indicate the
proximal tibial stress fracture. The diagnosis of these frac-
tures is performed by radiography. The treatment of these
patients is mainly surgical [7, 8]. At the time we treated
the first such patient, there were very few published papers
on this topic in the literature, with a very small number of
cases [9, 10]. Later, we found in the literature different ways
of surgical treatment: corrective osteotomies with plate
fixation, intramedullary fixation, standard arthroplasty,
and the modular TKA [1, 11-18]. Our choice from the
beginning was the use of modular TKA in all patients with
a proximal tibial stress fracture associated with bilateral
primary knee osteoarthritis. Rehabilitation goals were to
reduce pain and swelling, improve the range of knee mo-
tion, increase the muscular strength of thigh muscles, and
achieve the independent gait. We found a radiographically
correct finding in most of the patients. The average range
of motion in the knees postoperatively was significantly
better at six and nine months after the first TKA surgery
than preoperatively. Improvement of knee extension was
better and faster than knee flexion. However, knee flexion
was significantly improved at six and nine months after the
tirst TKA surgery. A small decline or stagnation in the knee
flexion recovery at the third month after the first TKA
surgery indicates that these limitations were caused by
impaired function of the contralateral osteoarthritic knee.

Our sample consisted of elderly women. There is a study
that does not confirm these results [3]. As a possible rea-
son for the proximal tibia stress fracture occurrence in
this population, associated with the physiological loss of
mineral bone density, but due to difficulty in movement,
we should also consider the correlation between inactivity
and osteoporosis [19].

Our research indicates a significant improvement in
general physical functioning as soon as three months after
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the first TKA. Given that modular TKA provides the pri-
mary goals to be achieved in the surgical treatment of the
proximal tibial stress fracture of an osteoarthritic knee
(fracture healing, osteoarthritic surfaces plasty, and local
biomechanical correction), and that postoperative rehabili-
tation contributes to better functional results through re-
ducing pain and swelling, it is clear why the physical func-
tioning was significantly better as soon as three months
after the first surgery. After the first TKA, the symptoms
dominantly influencing the WOMAC index were related
to primary osteoarthritis of the other knee.

Only after the definitive treatment is complete in these
patients, i.e., after the rehabilitation following the second
TKA is complete, the definitive outcome can be fully as-
sessed. Measured by WOMAC index six months after the
first TKA, i.e., after the both knees TKA surgeries, the
patients experienced good physical functioning, signifi-
cantly better compared to the preoperative level, but this
was also the case at three months after the modular TKA
surgery. Since stress fractures of the proximal tibia asso-
ciated with bilateral primary knee osteoarthritis are rare,
few studies, with small sample sizes, have been published
[20, 21]. Soundarrajan et al. [22] performed a study on 20
patients and concluded that long-term plaster immobiliza-
tion slows down the fracture healing process and even can
lead to nonunion; thus, modular TKA was suggested as
the treatment of choice as soon as possible. The same was
confirmed by Sawant et al. [23] through the series cases of
four patients. Wui et al. [24] confirmed good short-term
results of the treatment with a modular prosthesis on the
stress fracture side and standard TKA on the osteoarthritis
side in a study of a series of cases. Shah et al. [25] published
the results of a study on 62 patients and confirmed that
modular stem implantation is a good solution for patients
with tibial stress fracture associated with knee osteoar-
thritis. Studies by Indian researchers from 2019 and 2022
performed on small-samples are in correlation with our
results [26, 27].

We did not find a study with the results opposed to
our own.

CONCLUSION

Modular TKA followed by postponed standard knee ar-
throplasty at contralateral side is a suggested choice in the
treatment of unilateral proximal tibial metaphysis stress
fracture because its application provides a good fracture
healing, osteoarthritis treatment, deformity correction, and
restoring knees axes to a normal. The quality of life is ex-
pected to be significantly improved nine months after the
modular TKA surgery, followed by standard contralateral
TKA performed about six months after the first TKA. This
treatment should include inpatient physical procedures
after each surgery, because of its significant contributing
to the final outcome improvement.

Conflict of interest: None declared.
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ToTanHa apTPONAacTMKa KoNeHa Kog 60necHuKa ca CTPeCHMM npesomom Tubuje
YAPYXEHUM Ca TELWKUM 060CTPAHUM OCTEOAPTPUTUCOM KO/IEHA
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CAMETAK

YBop/Lum CrpecHn npenomu Tubuje (mpenomu Tnbuje ycnen
npemopa) noBe3aHu ca bunatepanHUM OCTE0APTPUTIICOM KO-
NeHa cy peTKu, anu 360r cBojyx NocieamnLa NpeAcTaBbajy Tepa-
nmjcku n3asos. OBaj paj Mma 3a Lnb fa NpuKaxe nprmereHn
HauVH fleyetrba 0BYX GONIECHVIKA 1 HeroBe pesysnTarte.
MeTtopae lNpocneKkTrBHa cTyaunja je npatuna 14 6onecHuka
npoceyHe CTapocTn of 74,1 roanHe ca jefHOCTPaHNM CTpe-
CHVIM MPENOMOM Tnbwje yApY>KEHUM ca brnaTepanHyiM TELLKUM
0CTE0apTPUTCOM KosleHa. XMPYPLLKO fleyetbe nofgpasymeBsa
y NPBOM YMHY YrpaAky MofynapHe ToTajHe npoTe3e KofieHa
Ha CTPaHW NPenoma, a y APYrom YriHy MMnaaHTaLujy ToTasnHe,
KOHTpanaTepasiHe npoTe3e KosieHa Ha 6a3u TeLLKor ocTeoap-
TpuTtrca. CTaumoHapHa pexabunuTtayuuja je obaBsbeHa nocne
06e onepauuje y Tpajatby o 21 faH 1 obyxBaTasna je NpumeHy
KuHesuTepanuvje, pagHe Tepanuje, enektporepanuje, marHe-
ToTEpanuje, xmapoTepanuje n Tepmotepanuje. NMapameTtpu
npahera 6Uny cy peHAreHCKN CHUMaK — MpeonepaTuBHoO 1
nocTonepaTuBHO, 06MM NOKpeTa NpeonepaTMBHO U Ha Kpajy
nevetba n nHekc WOMAC npeonepaTMBHO 1 MOCTONEPATUBHO.
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Meprionn npahekra cy 6unu: npeonepaTVBHO U TPU, LLECT 1
[eBeT MeceL MocTonepaTnBHO.

Pe3ynTtaTtun PafnonoLKky Hanasu Kog cBMX 60NecHnKa TOKOM
0BVIX Nepuoga npahera 6unn cy HopmanHu. CBU CTpecHU npe-
nomu Tnbmje cy 3apacnu yHyTap LWeCT MmeceLy of onepauuje.
JloKanHu Hanas Ha KosleHMa Kof CBUX 60/ecHrKa AeBeT Me-
ceLu nocTonepaTMBHO 3HauajHO ce No6osbLLao y nopehetby ca
npeonepaTBHUM Hanasom. CTaTUCTUYKM 3HaYajHO NobosbLLa-
rbe KBanuteTa xuBoTa npaheHo nHaekcom WOMAC yTBpheHo
je y cBum noctonepatmBHUM neproguma npahera, nocebHo y
[leBeToM nocTonepaTuBHoM mecelly (p < 0,05).

3akibyuak MogynapHa ToTasHa MpoTe3a KoJiIeHa Ha CTpaHu
CTpecHOr npenioMa Trbuje 1 oaNoXKeHa MNaHTaLMja KOHTpa-
natepanHe npoTe3e KoJieHa Ha KosleHo 3axBaheHo ocTeoap-
TPUTMCOM y KOMOMHALMjU Ca MOCTOMNePaTVBHOM GOJTHUYKOM
pexabunutauujom aajy ontrManaH GyHKLMOHANHN UCXOA 1
nobosbLuaBajy KBAaIMTET XMBOTa OBMX 60NeCHUKa.

KrbyuHe peum: Tvbuja; Npenomu; CTPec; KoNeHO; 0CTE0APTPU-
TWC; apTpoMIacT1Kka
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SUMMARY

Introduction/Objective Pseudoexfoliation (PEX) is an age-related systemic disorder, which can affect
the whole body, as well as the eye. It is characterized by abnormal production and accumulation of
pseudoexfoliative material. When present in the eye, it can cause different difficulties, but most com-
mon are PEX glaucoma (XFG) and intraoperative and postoperative complications of cataract surgeries.
The aim of this study was to determine an incidence of patients with PEX in two different regions of Serbia.
Methods The study included 7451 patients scheduled for cataract surgery in two regions of Serbia. It
was designed as a multicentric, retrospective study with evaluation of the medical records of all patients
who underwent cataract surgery. The study evaluated: incidence of PEX syndrome and PEX glaucoma,
age, and sex of patients, as well as preoperative antiglaucomatous therapy and intraoperative and post-
operative cataract surgery complications.

Results PEX syndrome (XFS)was recorded in 676 patients (407 females and 269 males), while 243 patients
had XFS. It represented 3.26% of patients included in the study. Mean age of XFG patients was 78.1 + 2.1
years with a statistically significant difference (p < 0.05) among incidence of XFG in females compared
to males. Intraoperative and postoperative complications during cataract surgery were significantly
common in patients with PEX (p < 0.05)

Conclusion PEX can complicate cataract surgery, while on the other hand XFG is more difficult to treat
and control than most other glaucomas. Therefore, patients with PEX require special treatment during

Received « MpummeHo:
December 12,2023

Accepted - MpuxeaheHo:
February 1, 2024

Online first: February 5, 2024

Correspondence to:

Dusan TODOROVIC

Kragujevac University Clinical
Center

Clinic of Ophthalmology

Zmaj Jovina 30

34000 Kragujevac

Serbia
drdusantodorovic@yahoo.com

follow-up and treatment.
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INTRODUCTION

Pseudoexfoliation (PEX) syndrome (XFES) is an
age-related systemic disorder [1, 2]. It can be
presented in the whole body, as well as in the
eye [3]. This disease is characterized by abnor-
mal production and accumulation of pseudo-
exfoliative material [4].

The prevalence of the PEX among different
nations and regions is different [5]. It is also
more common after the sixth decade of the life
[6]. Some studies suggested the female predomi-
nation, but the others suggested that of the male.
Certainly, there is no evidence with sex-related
inheritance. The highest incidence linked with
geographical regions is in Scandinavian coun-
tries and Greece (the island of Crete) [7].

Pseudoexfoliative material is made of ab-
normal fibrotic fiber [8]. Histologically those
fibers are very similar to fibrous tissue fibers.
According to some earlier examinations, in-
flammation is the main process in the very
beginning of XFS. Due to inflammation and
accumulation of PEX material in trabecular
meshwork it can cause intraocular pressure
(IOP) rise. That condition is known as pseu-
doexfoliation glaucoma (XFG) [9]. It repre-
sents secondary open-angle glaucoma, usually

recorded in older patients. PEX material can
be deposited in all parts of the eye, with differ-
ent consequences [10]. Those consequences are
very important for every ophthalmologist. The
most important are: XFG and cataract surgery
complications (intraoperative and postopera-
tive) [11]. Detailed ophthalmological examina-
tion is necessary for every ophthalmological
patient, especially elder, to avoid many possible
complications. PEXs are the most commonly
present at iris pupillary margin (Figure 1) and
anterior lens capsule (Figure 2). In the body
PEX is accumulated in visceral organs as well
as in blood vessels [8].

Cataract surgery is one of the most fre-
quently performed operations in all medicine
[12]. The results of cataract surgery are very
important for the patient, for the surgeon, and
for the surroundings.

The aim of this study was to determine an
incidence of patients with PEX in two different
regions of Serbia.

METHODS

The study was designed as a multicentric,
retrospective study with evaluation of the
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Figure 1. Pseudoexfoliations at the iris pupillary margin and anterior
lens capsule

medical records of all patients who underwent cataract
surgery. It was conducted at the Clinic of Ophthalmology,
Zvezdara University Medical Center and the Clinic of
Ophthalmology, Kragujevac University Clinical Center.
It included 7451 patients scheduled for cataract surgery.
The study period was from November 2021 to November
2023. The written informed consent was obtained from all
participants, and the study protocol was approved by the
Ethics Committee of the Kragujevac University Clinical
Center, prior to the onset of the study. The investigation
was conducted in accordance with the principles outlined
in the Declaration of Helsinki and the principles of Good
Clinical Practice.

The authors evaluated: incidence of PEX syndrome and
PEX glaucoma, age, and sex of patients, as well as preop-
erative antiglaucomatous therapy and intraoperative and
postoperative cataract surgery complications. The main
inclusion criterion was the presence of cataract, and with
no exclusion criterions.

In the preoperative preparation of patients, the presence
of ocular and systemic comorbidities, antiglaucoma drugs
was analyzed through the detailed review of the medical
documentation. A detailed ophthalmological examina-
tion was performed for every participant before and after
the cataract surgery. It included: the best corrected visual
acuity, [IOP measurements using Goldmann tonometry, slit
lamp examination in mydriasis, indirect ophthalmoscopy.
Intraocular lens (IOL) power for every patient was calcu-
lated by using SRK/T formula and by using ocular ultra-
sound A and B scan (Compact touch, Lumibird Medical,
Cedex, Lannion, France). The same IOL companies were
used in the both Clinics. The XFG was diagnosed if the
IOP was above 21 mmHg, characteristic glaucoma damage
of optic nerve head and visual field defects were present,
as well as PEX material noticed at iris pupillary margin
and/or lens anterior capsule during slit lamp examination.

The phacoemulsification was performed for all patients
with the same phacoemulsification machine (Stellaris,
Bausch and Lomb, Laval, Canada). The cataract surgery
was done under the topical anesthesia. After perform-
ing paracentesis and central corneal incision, cohesive
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Figure 2. Pseudoexfoliations at the anterior lens capsule

viscoelastic was injected in anterior chamber (AC). Then
continuous capsulorhexis, hydrodissection and nucleus
rotation followed. The nucleus was cracked using “stop and
chop” technique and the remaining cortex was aspirated
using bimanual irrigation and aspiration. After fulfilling
AC and capsular bag with cohesive viscoelastic IOL was
injected. The remaining viscoelastic was aspirated and in-
tracameral solution of cefuroxime (1 mg/ 0.1 ml balanced
salt solution) was injected in AC. In the indicated cases, the
procedure was supplemented by preventive or therapeu-
tic implantation of the capsular tension ring. Combined
eyedrops of dexamethasone and tobramycin (Tobradex®,
Alcon, Vernier-Geneva, Switzerland) were prescribed to
all patients, in the same way. From the first postoperative
day, patients were also applied a local non-steroidal anti-
inflammatory drug (Nevanac®, Alcon, Vernier-Geneva,
Switzerland) in the operated eye for prophylaxis of cystoid
macular oedema. The patient was then followed up by an
external ophthalmologist. The presence of any intraopera-
tive and postoperative complications was recorded.

IBM SPSS Statistics for Windows, Version 22.0. (IBM
Corp., Armonk, NY, USA) was used for statistical analysis.
According to the normality of distribution, paired t-test, %,
Mann-Whitney test was used in analysis of the incidence
of XFS, XFG, comorbidities, number of antiglaucomatous
drugs, intra and postoperative complications, as well as
patients’ age and sex. Values p < 0.05 and p < 0.001 were
considered to be statistically significant.

RESULTS

The mean patients’ age was 71.4 * 2.3 years (median 72,
range 53-91 years). According to the age of patients, most
of them were in a range from 61 to 80 years old (5301 pa-
tients) (Figure 3). In total, 3558 males and 3883 females
participated in the study. No statistical significance was
noticed between the sexes (p < 0.05).

XFS was recorded in 676 patients. It represents 9.07%
of all the patients who participated in the study. Among
them, 407 were females and 269 were males (Figure 4).
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Figure 3. Patients’ age distribution Figure 4. Patients’ sex distribution
Table 1. The incidence of intraoperative complications
) i PEX patients | NO PEX patients | .. .. 19 and trabeculectomy in five patients during
Intraoperative complications Significance
number (%) number (%) the study.
Poor mydriasis 122 (18.04) 655 (9.66) p=0.023* Intraoperative complications including
Posterior capsule rupture 55(8.13) 181(2.67) p=0.017* poor mydriasis (less than 5 mm), posterior
Zonular dehiscence 71(10.5) 273 (4.02) p=0.014* capsule rupture, zonular dehiscence, capsular
%gls:rlmi;:iir:mn rng 23 (3.4) 171 (2.52) p = 0.003* tension ring implantation were significantly
fi in PEX pati Table 1).
Intraoperative miosis 103 (15.23) 195 (2.87) p=0.001* more o ten. presenteé 1n' patients ( able )
ctatisticall - Postoperative complications also occurred more
*Statistically significan . . .
PEX — pseugoe?(fo”ation commonly in patients with PEXs (Table 2).
Table 2. The incidence of postoperative complications
Postoperative complications | PEX patients | NO PEX patients | Significance DISCUSSION
number (%) number (%)
Corneal edema 116 (17.15) 652(9.62) p=0.037* Senile cataract is the blurring of the lens after the
Intraocular lense decentration | 52 (7.69) 344 (5.07) p =0.055 age of 65 [13]. Its development can be in rela-
Anterior chamber 118 (17.45) 477 (7.04) p=0017* tion to different conditions in the eye, and in the
inflammation .
: body, as well. Our results also indicate that older
Retinal detachment 21(3.10) 269 (3.97) p =0.068 1 . it lati ith cat ¢
re in iti rrelation wi I
Cystoid macular edema 43 (6.36) 143 (2.11) p =0.009* people are In positive correlation w catarac

*Statistically significant
PEX - pseudoexfoliation

Statistically significant difference was measured between
sexes in XFS patients (p < 0.001). The mean age of XFS
patients was 77.5 + 3.4 years (median 74, range 58-90
years).

We recorded 243 patients with XFG, which represents
3.26% of patients who were included in the study. Mean
age of XFG patients was 78.1 £ 2.1 years (median 73, range
53-88 years). There was a statistically significant difference
(p < 0.05) among incidence of XFG in females (n = 157)
compared to males (n = 86). The mean number of the used
antiglaucomatous drugs in XFG patients was 2.2 + 0.7.
No statistical significance was measured in the number of
used antiglaucomatous drugs depending on patients’ sex
(p > 0.05). From these 243 XFG patients, 219 managed to
successfully treat glaucoma using antiglaucomatous drugs,
while argon laser trabeuloplasty (ALTP) was performed in

‘ DOI: https://doi.org/10.2298/SARH231212012S

incidence, with no statistical significancy with
sex predomination.

Cataract surgery is the only effective way
of its treatment [13]. Phacoemulsification is
the most performed method for cataract surgery [14].
Ultrasound energy is used to emulsify and aspirate the
crystalline lens in the eye through the small corneal inci-
sion. For good results some precursors must be fulfilled:
dilated pupils, stability of the iridolental diaphragm, man-
ual dexterity, and the experience of the surgeon [15].

Our study established that PEX presentation in our
group of patients was 9.07%. This result is the similar as
in the other studies [16, 17], where incidence in studies
ranges from 4% to 10%. We must notice that it is not same
if the incidence is 4% or 10%, because for surgeon it is very
important to be beware during and after surgery if PEX
material is presented in the eye. According to our results,
older female patients were more common. This result is in
accordance with the earlier studies [10, 18]. It was also very
important to notice that mean age of patients with PEX was
higher in comparison to patients without PEX. According
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to these findings, some suggestions to ophthalmologists
are to pay attention to older female patients, recruited for
cataract surgery.

Dilated pupils can be reached, using combined installa-
tion of mydriatic eye drops: tropicamide, phenylephrine,
or homatropine. In some cases, it is demanded to prescribe
the use of non-steroidal anti-inflammatory drug eyedrops
preoperative to reach and maintain dilated pupils [19].
Patients with uveitic, diabetic, or traumatic cataract, pa-
tients with PEX deposits or patients which are using tam-
sulosin is very difficult to reach good dilated pupils [20]. In
that case, cataract surgery becomes very complicated, and
needs an experienced surgeon or the use of some intraop-
erative devices to get dilated pupils (ring) [21].

Stability of the iridolental diaphragm is also very impor-
tant because of the zonula’s weakness, which provokes very
serious complications during and after the phacoemulsi-
fication surgery [22]. This condition is very often related
to PEX deposits in the eye. PEX deposits in the eye pre-
dict harder nuclear form of the cataract. Dense and hard
cataracts are related to a greater number of intraoperative
complications [23]. An increased incidence of PEX patients
in our study could be the consequence of increased referral
of these patients from private to state clinics, due to higher
complications rate during cataract surgery.

Based on the facts above, PEX presentation in the eye is
very important for every phacoemulsification surgeon. In
order to avoid difficult intra and postoperative complica-
tions, detailed clinical examination of every eye of patients
must be performed [12].

Earlier investigations suggested that some PEX depos-
its were not recorded because of the poor dilated pupils
[24]. During the surgery, PEX can be detected using the
capsular stain.

In the literature, complications of cataract surgery in
PEX patients are more common than in patients without
PEX. The most common intraoperative complications of
the phacoemulsification surgery in patients with PEX are:
posterior capsule rupture, vitreous body loss, zonula dehis-
cence, intraoperative miosis; postoperative complications
are: cystoid macular edema, nuclear fragment dislocation,
posterior lens capsule opacification, corneal edema, retinal
detachment, AC inflammation and hyphema, as well as
IOL decentration [25].

Our study established that older patients had more
frequent PEX. It seems to be in correlation with earlier
epidemiological non-experimental studies. Oxidative stress
which is increased in older age is the main cause of PEX
production [26]. It induces inflammation and initiates the
production of fibrous tissue [9, 27]. Increased production
and accumulation of some abnormal fibrous fibers in the
anterior segment of the eye result as PEX deposits in the
all parts of the eye [4]. PEX material deposits in the iri-
docorneal angle, and in the retinal vessels, which make
conditions to provoke XFG development [3]. According to
our findings, approximately 3% of our patients had XFG.
Considering that this type of glaucoma is very hard to treat
and control, and that it has advanced damage of the retinal
nerve fiber layer we have to pay more attention to making
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the decision for the cataract surgery. Some earlier studies
suggested that IOP can be reduced after phacoemulsifi-
cation surgery in patients with XFG [28]. Personalized,
patient and detailed approach to every patient with PEX
is demanded.

Every patient, which comes for cataract surgery, must
be undergo a detailed ophthalmological examination, to
determine PEX presence in anterior segment of the eye.
That finding will help the surgeon to make good choice
and strategy for future surgery.

Pseudoexfoliative material is one of the risk factors for
XFG. XFG treatment demands highly intensive antiglau-
comatous therapeutic approach, because of its unpredict-
able course of the disease. Using antiglaucomatous drugs
with preservative provokes ocular surface changes, and can
have impact on the IOL calculation, as well as on corneal
clearness during the surgery [29]. Also, PEX material in
lamina cribrosa of the optic nerve head and in the retinal
vessels make good predisposition for the glaucoma disease
progression. Phacoemulsification surgery must be done
very carefully without fast IOP oscillations. On the other
hand, it is helpful to know that IOP can be decreased and
well controlled after phacoemulsification surgery, up to a
year after the surgery. PEX material is associated with a
deceased number of corneal endothelial cells which in-
crease the risk for development of postoperative corneal
edema [30]. So, it is very important to use as less as pos-
sible ultrasound energy during phacoemulsification as well
as to inject dispersive viscoelastic in AC to protect corneal
endothelial layer. Also, surgeon would have to consider the
possibility to do phacoemulsification surgery in earlier
stages of the cataract development, because of the lower
ultrasound energy for lens emulsification.

Every surgery has complications. Phacoemulsification
surgery complications are divided into: intraoperative and
postoperative [25]. Our results indicated that intraopera-
tive complications were statistically significantly increased
compared to patients without PEX. Surgery plan, good
technique and some devices must be well considered be-
fore the surgery.

Postoperative complications are in relation with PEX
presentation, and in surgery process. Inflammation was
more commonly described in patients with PEX in com-
parison to with patients without PEX (PEX pathophysiol-
ogy) [9]. Good manipulation during surgery and preopera-
tive preparation for it are very important in order to avoid
inflammation of the eye.

Postoperative capsular opacification was statistically
significant more commonly in patients with PEX in com-
parison to patients without PEX. Some studies also noticed
that capsular opacification is more common in patients
with PEX because those patients are more susceptible to
inflammable postoperative and fibrous reactions [24].

CONSLUSION

Phacoemulsification has improved cataract surgery in
all aspects, but still, this technique is not without risks.
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Patients with PEX had more frequent occurrence of in-
traoperative and postoperative complications which can
disrupt the final outcome of the surgery and patient’s sat-
isfaction. XFQG is difficult to control and treat. All these
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WHumnaeHua naumjeHaTta ca nceygoekcdonmjaumjama y aBa pasnuumta permoHa

Cpbuje

Mupocnas CramenkoBuh'?, TatjaHa LLlapeHau-Bynosuh*#, Henap Metposuh3#, JoBaHa CpejoBuh#, KatapuHa hynnh34, Mapko

Monosuh', NBaHa Togoposuh', AywaH TogopoBuh**

'YHBEP3NTETCKM KNMHYKO-60MHMYKM LieHTap ,3Be3fapa’, beorpag, Cpbuja;

2YHneep3uTet y beorpaay, OakynTeT 3a cneuwjanty eaykauujy u pexabunutauujy, beorpag, Cpbuja;
YHNBEP3UTETCKU KNUHUYKM LieHTap ,KparyjeBal’, KnuHika 3a odtanmonorujy, Kparyjesau, Cpbuja;
*YHuBep3uTteT y Kparyjesuy, Gakyntet MegnumnHCKUX HayKa, Katefpa 3a opranmonorujy, Cpbuja

CAXETAK

YBopa/Linm MNceynoekcdonmjaumje cy cnctemckn nopemehaj
noBe3aH ca ro1Hama, Koju MoXe yTuLaT/ Ha Lieno Teno, anu
1 oKo. KapakTepuiue ra abHopmasHa NPOV3BOAHa 1 aKymyia-
umja nceynoekcdonmjatBHor matepmjana. Kaga je npucytaH y
OKY, MOXe 113a3BaTun pa3nunumTte notelkohe, anu Hajuyewwhe cy
nceynoekcGonmaLmoH raykom 1 MHTpaonepaTuBHe 1 NocT-
onepaTMBHe KOMMMKaLmje onepaymja Katapakre.

Linmb oBor nctpaxmsatba 610 je Aa ce yTBpAW yYecTanoct
obonenux of nceypoekcoonmjauuje y ABa pasnnymta perno-
Ha Cpbuje.

MeTtope Ctyauja je obyxsaTtuna 7451 naumjeHTa 3akasaHor
3a onepauujy KatapakTte y aBa perrioHa Cpbuje. 3ammirbe-
Ha je Kao MyNTULLEHTPUYHA, PeTPOCNeKTUBHA CTyAMja ca
eBanyaunjoMm MeAnLMHCKe JOKYMeHTaLmje CBMX NaLmjeHaTa
Koju cy 6vnm noaBpruyTy onepauuju katapakrte. Cryguja je
npoLeHuna yyecTanocT nceyfoekchonujaTmBHOr CMHAPOMA
1 nceypoekcdonujaTyBHON Flaykoma, CTapocT 1 NoJ nawuje-
HaTa, Kao 1 MpeonepaTUBHY aHTUIayKOMaTO3Hy Tepanujy 1
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KOMMIMKaLmje MHTpaonepaTBHe 1 MOCTOMEepaTNBHE onepa-
Lnje KaTapakre.

Pesyntatm MNceynoekcdonunjatBHn cMHAPOM 3abenexeH
je kop 676 naumjeHata (407 xeHa 1 269 mMyLiKapaua), oK Cy
243 bonecHvKa nmana nceygoekcdonmjatusHu rnaykom. O6y-
XBaTuo je 3,26% naumjeHata yKibyuyeHux y ctyaujy. lMpoceyHa
CTapoCT NaumjeHata ca nceyfoekcGonnjaTMBHNM rayKoMoMm
6vna je 78,1 + 2,1 roamHa ca CTaTUCTUYKY 3HAYajHOM Pa3NKoM
(p < 0,05) n3mehy MHUMAEHLMje KOA XeHa Yy OAHOCY Ha MyLLKap-
Le. ViHTpaonepaTtrBHe 1 nocTonepaTuBHe KOMM/MKaLmje TOKOM
onepavyje KaTapakTe bune cy 3HauajHO YecTe KO naumjeHaTa
ca nceypoekcdonujauujama (p < 0,05).

3akmyuak [ceygoekchonmjauuje mory fia 3akoMmvKyjy one-
pauwjy KaTapakTe, OK je C Apyre cTpaHe nceypoekcdonmjatms-
HW rIayKOM TeXMU 3a Nieyetbe 1 KOHTpony of BehuHe apyrux
rnaykoma. 360r Tora nawmjeHTy ca nceygoekcdonujaymnjama
3axTeBajy noce6aH TpeTMaH TOKoM npahema 1 nevetsa.
KmbyuHe peun: nceynoekcdonujatmeHmn CHapom; Gakoemysi-
3ndurKalmja; nceyaoekchonmjaTMBHN rnaykom
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Risk factors of peripheral occlusive arterial disease
in patients with diabetic retinopathy due to type 2
diabetes

Milos Maksimovic¢
University Clinical Center of Serbia, Clinic of Eye Diseases, Belgrade, Serbia

SUMMARY

Introduction/Objective Diabetic retinopathy, peripheral vascular disease, and other diabetic complica-
tions may lead to a lowering of quality of life, significant comorbidity and mortality.

The aim of the study was to analyze the risk factors of peripheral occlusive arterial disease in patients
suffering from diabetic retinopathy due to type 2 diabetes.

Methods We analyzed 63 patients having diabetic retinopathy (33 patients without and 30 patients with
peripheral occlusive arterial disease). All the patients were asked for demographic data, medical history,
physical findings, laboratory and vascular status.

Results Patients that have confirmed peripheral occlusive arterial disease suffered from diabetes sig-
nificantly longer (32.67 vs. 9.71 years, t = 12.834, p < 0.001), were more often smokers (23:13, x> = 8.92,
p < 0.05), had ischemic heart disease significantly more frequently (24:10, x? = 15.643, p < 0.001), used
statins more frequently (21:14; x?> = 4.84, p < 0.05), had claudication (25:4, x> = 32,075, p < 0.001), hair
loss (30:9, x> = 35,24, p < 0.001), thinned atrophic foot skin (30:12, x* = 28.64, p < 0.01), foot ulcers (10:1,
x> =10.013, p < 0.01), significantly higher glycated hemoglobin (HbA1c) values (9.31:7.17, t = 5.250, p <
0.001), as well as glycemic control (11.60:8.20, t = 4.913, p < 0.001).

Conclusion It has been shown that the duration of type 2 diabetes, smoking, poor regulation of blood
glucose levels and HbA1c significantly contributes to the development of diabetic retinopathy in patients
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having peripheral artery occlusion.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disease
due to lack of insulin activity or its inadequate
activity. There is also an interaction of inheri-
tance and the environmental and risk factor
impact [1, 2]. Diabetes type 2 (T2DM), is a
result of a decreased function of 3-cells and/or
resistance to insulin effect. T2DM makes 90—
95% of diabetics. Several genetic and acquired
factors are involved in etiopathogenesis of DM:
gluconeogenesis and glycogenolysis followed
by hyperglycemia and decreased cellular glu-
cose disintegration manifested by characteristic
signs of ischemia. Complications of DM may be
acute (ketoacidosis, hyperglycemic coma) and
chronic (retinopathy, nephropathy, neuropathy,
peripheral vascular, coronary and cerebrovas-
cular disease).

Retinopathia diabetica (RD) is a microvas-
cular chronic complication of DM primarily
affecting precapillary arterioles, capillaries and
postcapillary venules [3, 4]. DM is one of the
main causative agents of blindness in active
working population. Although hyperglycemia
is known to be significantly associated with
RD, pathophysiological mechanisms have not
been entirely clarified [4, 5]. Clinically, RD can
be classified as: RD non proliferativa (RDNP)
with mild, moderate and severe stages and RD

proliferativa (RDP). The most frequent compli-
cations of T2DM are known and they represent
the major risk factors [3] for the onset and de-
velopment of RD. RD is a progressive disease
with characteristic signs: microaneurysms, dot-
and-blot hemorrhage, soft (cotton wool) and
hard exudates as well as changes in the caliber
of blood vessels and retinal reperfusion [4]. The
elevation of retinal ischemia stimulates the pro-
duction of vasoproliferative factors.
Peripheral arterial occlusive disease (POAD)
is a condition most frequently caused by athero-
sclerosis, but other diseases may be of etiological
importance. POAD is a major cause of lower ex-
tremity amputation, and is also related to higher
probability of suffering from ischemic heart con-
dition and cerebrovascular disease. DM, smok-
ing, hypertension, and hyperlipidemia are the
main etiological factors of POAD. Furthermore,
other risk factors are also important (age, DM
duration, obesity, comorbid states and complica-
tions of DM) [3, 6]. The diagnosis of POAD is
established based on the history of illness, clini-
cal findings, doppler finding and arteriography.
In patients with DM, due to calcification and
non-elasticity of arteries, there may be found
unreal and falsely increased levels of doppler an-
kle-brachial index (ABI) [7, 8]. POAD is treated
with revascularization (endovascular or surgical
procedures) and medicamentous administration.
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The purpose of the study was to analyze the incidence
of risk factors for the development of POAD in patients
with confirmed diagnosis of RD who suffered from T2DM.

METHODS

The total number of the subjects (63) was divided into two
groups: the study group (SG) of 30 patients with POAD
and the control group (CG) of 33 patients without POAD.
The study was conducted at the Clinic of Eye Diseases,
University Clinical Center of Serbia (UCCS) and the
Outpatients’ Department of the Clinic of Vascular and
Endovascular Surgery, UCCS.

The diagnosis of RD was established on the basis of
indirect biomicroscopy by using the Volk®, Super vitreo
fundus lens (Volk Optical Inc., Mentor, OH, USA). The
changes in the eye fundus were evaluated. They included
microaneurysms, dot-blot hemorrhage, flame hemorrhage,
soft and hard exudates in RDNP as well as newly formed
blood vessels (neovascularization of papillary disk and
neovascularization elsewhere) in RDP.

The diagnosis of POAD was established based on the
existence of at least one symptom or sign of peripheral
vascular disease and reduced ABI. The ABI measurements
in the patients suffering from RD were done on Siemens
Acuson Antares, 2009, (Siemens, Munich, Germany),
by stick probe of 8 MHz in the Clinic of Vascular and
Endovascular Surgery, UCCS. The highest level of the in-
dices obtained was the reference ABI level. The patients
who had normal ABI levels (0.91-1.40) with no symptoms
and signs of peripheral angiopathy belonged to the group
with no signs of POAD (CG), whereas the patients with
ABI levels below 0.91 were in the group with the signs of
POAD (SG).

Demographic data, history of illness (T2DM dura-
tion, smoking, hypertension, ischemic heart condition,
cerebrovascular disease, claudication, the use of drugs),
physical exam finding [body mass index (BMI), ischemic
thinned skin, hair loss, and ulceration], laboratory find-
ings [blood cell count, total low-density lipoprotein (LDL),
high-density lipoprotein (HDL) cholesterol, triglycerides,
glycemia, glycated hemoglobin (HbA1C), creatinine, urea,
liver enzymes and C-reactive protein (CRP)] were evalu-
ated followed in all the patients.

Written informed approval was acquired from all pa-
tients for the participation in the clinical study upon read-
ing short protocol and the purpose of the study. The Ethical
Committee of the UCCS (1040/28) gave approval for the
conduction of this study.

The obtained data were collected in the tabular ques-
tionnaire and analyzed by the methods of descriptive and
analytic statistics. The methods of descriptive statistics
used were central tendency rates, relative numbers and
variability rates. The methods of analytic statistics, for the
estimation of statistical significance, included student t-test
for numerical features, x> test for attributive features and
Fisher’s test of accurate probability. The value p < 0.05 was
used as borderline value of statistical significance whereas
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the value p < 0.01 as borderline value of high statistical
significance. The data collected were analyzed in a tabu-
lar form by applying the program IBM SPSS Statistics for
Windows, Version 20.0. (IBM Corp., Armonk, NY, USA).

RESULTS

Complete study results of both groups are shown in Table 1.
Demographic Data

The majority of the patients were males (60.3%). The
variability in distribution of patients according to gender
was not significant. The obtained results of demographic
studies indicated that SG and CG groups were statistically
comparable.

Medical history data

The patients with the confirmed diagnosis of POAD suf-
fered from T2DM significantly longer. The patients in SG
were more frequently smokers than in CG. Hypertension
occurred within approximate values in both groups. The
use of antihypertensive drugs was approximately equally
present in both groups. Statins were used more by SG than
CG group. SG patients were found to be suffering from
ischemic heart condition more frequently than CG pa-
tients. Among the studied patients, there was none who
had a positive history of cerebrovascular disease. Most SG
patients complained of claudication, thus high significance
was proven in the studied group.

Physical exam finding

There was no difference in BMI values. Peripheral ischemic
changes (ischemic hair loss of the foot and lower extremi-
ties, atrophic, thinned skin and ischemic foot ulcerations)
were significantly more frequent in the patients having the
manifested POAD.

Laboratory findings

Erythrocyte, leucocyte, and platelet counts and hemoglo-
bin concentration were similar in the studied groups. There
was no difference in HDL cholesterol levels between the
studied groups. However, the total and LDL cholesterol
levels were significantly lower in the SG patients than in
the CG ones. The difference in blood triglyceride concen-
tration was not noticed between SGs. The average glyce-
mia levels were significantly higher in the SG patients than
in the CG ones. The HbAlc levels were higher in the SG
patients than in the CG ones. There was no statistical dif-
ference in the average urea and creatinine blood levels of
the studied groups. The differences of basic liver enzyme
concentration were not significant in both groups. The
CRP levels were within reference values in both groups,
but statistically significant difference was determined be-
tween the studied groups.
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Table 1. Findings of risk factors for development of peripheral arterial occlusive disease (POAD)

in type 2 diabetes mellitus patients with retinopathia diabetica

Control group

Study grou - Analytic

Feature (withyF?OADI; (\gg};%l;t statiZtic DeEle
No. of subjects 30 33 - -
Male (n) 20 18

DF=1;x2=0.965 | 0.326
Female (n) 10 15
8791650 years) 7117560 | 71.64+580 | DF=62;t=0326| 0.745
g“i‘;g;g‘;’g) 3267+£209 | 971+9.59 |DF=61;t=12.83  <0.001
Smoking habit (n) 23 13 DF=1;x*=8.920 | 0.003
Hypertension (n) 20 20 DF=1;x2=0.249 | 0.618
Antihypertensive use (n):
ACE inhibitors 17 20 DF=1;x2=0.099 | 0.752
{3 blockers 20 19 DF=1;x*=0.542 | 0.461
Inhibitors of calcium channels 11 7 DF=1;x*=1.841 | 0.175
Diuretics 8 5 DF=1;x*=1.320 | 0.251
Statin use (n) 21 14 DF=1;x*=4.840 | 0.028
Coronary disease incidence (n) 24 10 DF=1;x*=15.64 | <0.001
Claudication incidence (n) 25 4 DF =1;x*=32.07 | <0.001
BMI (kg/m?) 2731+2.87 | 26.09+252 | DF=61;t=2.03 | 0.08
Ischemic leg depilation (n) 30 9 DF =1;x*=35.24 | <0.001
Ischemic skin atrophy (n) 30 12 DF =1;x*=28.64 | <0.001
Foot ulcerations (n) 10 1 DF=1;x*=10.01 | <0.01
Erythrocyte count (x10'%/1) 4.865 +0.53 4736 +£0.53 | DF=61;t=0.345| 0.731
Leucocyte count (x10%/1) 7.3+1.66 6.9+ 2.1 DF=61;t=0.812 | 0.423
Platelet count (x10%/1) 281.01 £54.4 | 268.55+49.36 | DF=61;t=0.945 | 0.348
Hemoglobin level (g/1) 133.67 £16.78 | 138.24+17.85 | DF =61;t=1.020 | 0.308
Total cholesterol (mmol/I) 4.32+0.50 6.02 +1.21 DF=61;t=7.151 | <0.001
HDL cholesterol (mmol/I) 1.14+£0.23 1.15+1.24 | DF=61;t=0.210| 0.835
LDL cholesterol (mmol/I) 2.86 = 1.05 3.64+089 |DF=61;t=3.185| 0.002
Triglycerides (mmol/l) 1.88+0.84 225+0.99 |DF=61;t=1.573| 0.006
Glycemia (mmol/l) 11.60 £ 2.10 8.2+3.22 DF=61;t=4.913 | <0.001
HbA1c (%) 9.31+1.54 7.17+1.68 |DF=61;t=5.250 | <0.001
Urea (mmol/l) 7.08 235 794+228 |DF=61;t=1.453| 0.151
Creatinine (umol/Il) 7940 £17.71 843+16.63 |DF=61;t=1.115| 0.269
ALP (U/1) 77.94+21.59 | 7589+11.80 | DF=61;t=0.463 | 0.645
GGT (U/I) 24433 +7.48 | 27.03+8.97 |DF=61;t=1.222| 0.225
ALT (U/I) 30.993 +8.50 | 29.424+8.87 | DF=61;t=0.677 | 0.501
AST (U/) 20.333 £4.50 22+3.52 DF=61;t=1.620 | 0.110
CRP (mg/l) 1.533 £ 0.205 3.127+1.01 | DF=61;t=8.330 | <0.001

X - mean value; SD - standard deviation; DF - degree of freedom; DM - diabetes mellitus; ACE — angiotensin
converting enzyme; BMI - body mass index; HDL - high density lipoprotein; LDL - low density lipoprotein;
ALP - alkaline phosphatase; GGT - gamma glutamyl transferase; ALT - alanine amino transferase;
AST - aspartate amino transferase; CRP — C-reactive protein

SG patients had ABI index values from 0.59 to 0.68. All

CG subjects had ABI over 0.92, but below 1.40.

DISCUSSION

RD is common cause of the vision loss in patients aged
20-64 years and one of the most frequent microangio-
pathic complications of T2DM [9]. The prevalence of RD
is around 24.5% of patients with the found of DM and
around 10.7% of patients with undiagnosed DM [10]. RD
may occur in every patient suffering from T2DM so RD
can be prevented by the control of glycemia and elimina-

tion of other risk factors [3].

‘ DOI: https://doi.org/10.2298/SARH231115009M
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T2DM is followed by the higher risk of
POAD, cardiovascular and cerebrovascu-
lar diseases. These conditions frequently
require hospitalization of patients and
may be accompanied by acute complica-
tion, leg amputation and lethal outcome
[1,2]. DM and POAD are approximately
even between genders [3]. There were no
significant differences in RD and POAD
in the patients according to gender [9].
This study showed that RD occurred
slightly more frequently in males than
females (38:25), but there were no sig-
nificance. Magri et al. [11] had similar
findings with the ratio of 98:83. However,
Cherchi et al. [9] studied sex distribution
of RD in 20,611 patients with T2DM
showed that there was higher prevalence
of RD in males in spite of less present
risk factors. This meant that the male sex
could represent a separate risk factor for
the RD onset [9].

Leley et al. [12] think that around
50% of T2DM patients develop RD later
in life due to reduced retinal blood flow
and microglial alterations. This makes the
retina more vulnerable to oxidative and
ischemic alterations leading to RD pro-
gression [12]. Our patients were of older
age (over 70 years), and there was no sig-
nificance between SG and CG as found
by other authors [11]. However, most
studies show that RD occurs in patients
under 70 [13]. Such findings suggest that
our patients are diagnosed and treated of
RD and POAD later than patients in more
developed countries.

The duration of T2DM was signifi-
cantly different in our studied groups:
SG (32.67 +2.09) vs. CG (9.71 £ 9.59),
so this difference was highly significant.
Such findings indicate that RD can be di-
agnosed in the period of 10 years from
the onset of T2DM. That shows also that
clinically manifested POAD occurs sig-

nificantly later during T2DM. The duration of T2DM

strongly affects the onset of POAD. Other authors found
that the duration of T2DM over 10 years is a very impor-
tant factor for progression of POAD and its complications
[14]. Duration of diabetes and systemic risk factors affect
the seriousness of RD clinical finding. Studying the sever-

ity of RD in diabetics under 25 (161) and over 25 (493),
Parameswarappa et al. [15] showed that younger patients
suffering from T2DM were more likely to develop threat-
ening RD in spite of the presence of similar risk factors.
We suggest that there is necessity of monitoring and treat-
ing of arterial pressure, glycemic status, and other possible
diabetic complications in these patients to decrease the risk

of threatening RD and POAD |[2, 15].

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):50-55



Occlusive arterial disease and diabetic retinopathy

Smoking is one of the most important risk factors for
POAD in DM and atherosclerosis. However, the incidence
of this risk factor is different in certain regions of the world
[16]. In metanalysis of the risk of smoking in diabetics, Cai
etal. [17] established that the risk for RD in diabetes type
1 was higher in smokers than non-smokers (risk ratio was
1.2; p < 0.001). On the other hand, the risk for retinopathy
in T2DM decreased in smokers compared to non-smokers
(risk ratio was 0.92; p < 0.001). Around three quarters of
our patients suffering from POAD had the smoking habit
whereas non-POAD group counted less than half smokers.
The observed difference was significant. Such data shows
that in our population smoking is a highly prevalent risk
factor for peripheral vascular disease in DM, so that more
social effort and engagement on banning smoking is re-
quired.

Hypertension is an important risk factor for the devel-
opment of POAD and RD in patients with T2DM [12].
Microvascular lesions were determined in RD (thickened
capillary membrane, defect of blood-retinal barrier and
pericyte loss) [18]. A multicentric study including 152,844
diabetics showed that there was correlation between hyper-
tension and RD, but it was demonstrated that the higher
prevalence of RD was also present with and without hy-
pertension [19]. In our study, hypertension was found in
over 60% of similar values of the studied groups, so the
differences obtained were insignificant. High incidence of
hypertension in DM and RD requires the application of
antihypertensive drugs [11]. Our patients took all kinds
of antihypertensive drugs. The SG patients used statins
more than the CG patients (21:14). The patients suffering
from POAD used statins much more frequently than the
patients without POAD. This is in contrast with the study
of Magri et al. [11] in which it was shown that there was
no significant difference between the studied groups. This
suggests that our patients suffered more frequently from hy-
perlipoproteinemia than the patients in other populations.
Nevertheless, one should be careful with prescribing statins
because of their potential insulin-resistant effect [20].

It has been well known that T2DM is followed by a
coronary disease [16, 17, 18]. Multiple regression analysis
conducted by Kawasaki et al. [21] showed that RD was an
important factor for the development of coronary compli-
cations with the following risk factors: increased triglycer-
ide levels, smoking, age, T2DM duration, increased HbAlc
level and female sex. In medical history, the incidence of
ischemic heart disease in our subjects was significantly
higher in SG (80%) than in CG (30.3%). Such finding may
be the result of the difference in T2DM duration as well
as the possibility of asymptomatic presence of coronary
disease in RD patients [6, 8]. There were no history data of
earlier cerebrovascular disease in our study. Carotid disease
is known to be frequently asymptomatic, so the diagnosis
requires duplex scan angiography [6, 11], which was not
used in this study.

Obesity and BMI in our patients is similar in all subjects
(BMI from 25.0 to 29.9 kg/m?) so there was insignificant
difference in the studied groups. Other researchers had
similar results [11].
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Intermittent claudication represents one of the major
complaints in the patients with POAD. Nevertheless, the
presence of decreased claudication distances and the ab-
sence of pedal pulses is not sufficient for diagnosing POAD
[7, 8]. Our study showed that 25 patients in SG and only
four in CG had claudication, which is highly significant
in the studied groups. It was established by physical exam
finding, that there was a significant difference in peripheral
vascular state of our patient groups. The hair loss, thinned
skin, and ulcerations were the result of low foot trophic and
they may be significant signs of peripheral angiopathy. The
study showed that these ischemic signs were more frequent
in SG patients than in CG.

All our SG patients had decreased ABI. Decreased ABI
is known to be present in patients with macroangiopathic
alterations [11]. It is necessary to stress that the ABI find-
ings in diabetics in advanced stages is of relative impor-
tance. Namely, in advanced atherosclerotic alterations due
to DM, peripheral arteries become incompressible [7, 11].
Careful interpretation of these findings is required [7] since
in advanced stages of occlusive disease, some diabetics
may have high ABI values surpassing even 1.4 in spite of
manifested critical ischemia. In advanced wall alterations,
arteries may be incompressible and ABI immmeasurable
[7]. Such patients were excluded from our study [2].

Changes in blood count in diabetics were described
(increased leucocyte and platelet counts) [22], which was
not shown in our study. This may be the result of insuffi-
cient number of subjects and study design. Our SG patients
had significantly lower total and LDL cholesterol levels
in comparison to CG patients. These, apparently, para-
doxical data may be explained by the effect of the applied
therapy of statins [21] which were more frequently used
in our SG (2/3 of patients) than CG (1/2 of patients). It is
undisputable that statins have significant metabolic effects
reducing atherogenesis. Thus, these drugs are significantly
more used in patients having POAD than in patients not
having POAD [20], which was shown in our study. In the
studied groups, the differences in triglyceride levels did
not reach statistical significance.

In both study groups, increased HbAlc levels were
found, but the values were significantly higher in pa-
tients suffering from manifested POAD. |Thus, these re-
sults suggest that the impaired glycoregulation was more
manifested in patients having POAD than in patients not
having POAD. In SG patients, increased glycemia levels
were obtained and these differences were highly signifi-
cant related to CG. This indicates that the glycemia levels
are not affected by insulin that is hypoglycemics only, but
statin therapy, antiaggregating therapy as well as adequately
prescribed diet [23]. RD treatment is conducted also using
other agents such as: corticosteroids, vascular endothelial
growth factor (VEGF) agents, interleukin inhibitor, Rho-
kinase inhibitors, neuroprotective agents, laser therapy.
All this influence the metabolic and pathogenetic vascular
processes in RD [24, 25, 26].

In our patients, there were insignificant changes in urea
and creatinine levels in the studied groups. This indicates
that our patients did not suffer from advanced or terminal
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renal insufficiency and that RD was not detected since we
did not measure proteinuria. Elevated basic liver find-
ings (alkaline phosphatase, gamma glutamyl transferase,
alanine amino transferase, aspartate amino transferase)
were seen in neither study groups. It is known that pa-
tients with metabolic syndrome are 2-4 times at a higher
risk of cardiovascular diseases, as well as 5-9 times greater
chances of T2DM development [24]. Although our study
showed that disorders of the cholesterol and triglyceride
metabolism had a significant atherogenic effect, according
to basic liver enzyme findings it was not possible to prove
hepatic insufficiency.

The increased level of CRP in T2DM patients may be a
significant risk factor for DM complications. Upon sum-
marizing the relevant clinical trials, it was shown that the
increased CRP level was in correlation with RD, but not
independent of other risk factors (HbAlc, BMI, albu-
minuria) [25]. Nevertheless, it remains unclear to what
measure CRP leads to retinopathy. Correlation between
CRP and RD may be explained in that CRP has proangio-
poietic effect and stimulates monocytes to produce vas-
cular VEGEF-A [23]. In our study, it was shown that CRP
level was significantly higher in CG than in SG, so this
difference was noticed to be highly significant. A possible
explanation is that the patients having POAD used statins
more frequently since it is known that they lead to the CRP
level decrease [24].

T2DM is a chronic metabolic disease caused by glu-
cose metabolism disorder due to the disorder of insulin
synthesis or activity. The disease is more common in adult
and elderly population, in both sexes, with the tendency
of progression due to congenital factors and modern way
of life (decreased physical activity, increase of obesity and
changes in diet) [1]. It leads to progressive microangio-
pathic, macroangiopathic and neuropathic diseases [1, 2,
12, 14]. RD is characterized by retinal impairment affected
by several etiopathogenetic factors: synthesis of proinflam-
matory cytokines and chemokines, growth factor disor-
der, oxidative means and other factors which lead to the

REFERENCES

1. WuY, Ding Y, Tanaka Y, Zhang W. Risk factors contributing to type
2 diabetes and recent advances in the treatment and prevention.
Int J Med Sci. 2014;11(11):1185-200. [DOI: 10.7150/ijms.10001]
[PMID: 25249787]

2. Maksimovi¢ M. The incidence of risk factors of peripheral
angiopathy in patients having diabetic retinopathy suffering from
Diabetes Mellitus Type 2. Specialist Academic Paper (Mentor: S.
Milenkovic). Belgrade: Faculty of Medicine; 2014. (Serbian)

3. Naserrudin NA, Jeffree MS, Kaur N, Syed Abdul Rahim SS, Ibrahim
MY. Diabetic retinopathy among type 2 diabetes mellitus patients
in Sabah primary health clinics-Addressing the underlying
factors. PLoS One. 2022;17(1):e0261249. [DOI 10.1371/journal.
pone.0261249]. Erratum in: PLoS One. 2022;17(2):e0264247.
[PMID: 35089931]

4. Salmon, John F. Kanski’s Clinical Ophthalmology: A Systematic
Approach. United Kingdom: Elsevier; 2019. p. 496-512.

5. WangV,LuJ,NiJ,Wang M, Shen, LuW, et al. Association between
glycaemia risk index (GRI) and diabetic retinopathy in type 2
diabetes: A cohort study. Diabetes Obes Metab. 2023;25(9):2457-
63.[DOI: 10.1111/dom.15068] [PMID: 37353345]

‘ DOI: https://doi.org/10.2298/SARH231115009M

Milo$ Maksimovi¢

development of microaneurysms, retinal hemorrhage and
ischemia by synthesis of vasoproliferative factors, increased
permeability of retinal vessels, and serum transudation.
The manifestations are thinned retina, macular edema and
the loss of vision [26].

CONCLUSION

In patients suffering from RD, the following risk factors
for the development of POAD were identified: T2DM du-
ration, smoking habit, elevated glycemia level, increased
HbA1c levels and more frequent occurrence of coronary
disease. The patients having POAD had significantly
more frequent findings of claudication, ischemic hair loss,
thinned skin, and foot ulceration with significantly more
frequent use of statins.

The patients suffering from RD who were not deter-
mined to have manifested POAD had significantly in-
creased total cholesterol levels, elevated LDL cholesterol
levels and increased CRP levels. They used statins less
frequently in medical therapy.

The obtained results suggest that early detection and
risk factor elimination is required as well as complex ther-
apy for the patients suffering from T2DM, RD, and POAD.
With these measures, complications are decreased and the
quality of life of these patients is promoted.

ACKNOWLEDGEMENT

This article is part (enhanced by contemporary lit-
erature) of Specialist Academic Paper: Maksimovi¢ M.
The incidence of risk factors of peripheral angiopathy
in patients having diabetic retinopathy suffering from
Diabetes Mellitus Type 2. Mentor: S. Milenkovi¢. Faculty
of Medicine, Belgrade, 2014.

Conflict of interest: None declared.

6.  Aday AW, Matsushita K. Epidemiology of Peripheral Artery Disease
and Polyvascular Disease. Circ Res. 2021;128(12):1818-32.
[DOI: 10.1161/CIRCRESAHA.121.318535] [PMID: 34110907]

7. HurKY,Jun JE, ChoiYJ, Lee YH, Kim DJ, Park SW, et al. Color
Doppler Ultrasonography Is a Useful Tool for Diagnosis of
Peripheral Artery Disease in Type 2 Diabetes Mellitus Patients
with Ankle-Brachial Index 0.91 to 1.40. Diabetes Metab J.
2018;42(1):63-73. [DOI: 10.4093/dm;.2018.42.1.63]

[PMID: 29504306]

8.  Sartore G, Caprino R, Ragazzi E, Bianchi L, Lapolla A, Piarulli F. The
ankle-brachial index for assessing the prevalence of peripheral
artery disease and cardiovascular risk in patients with type 2
diabetes mellitus. Nutr Metab Cardiovasc Dis. 2023;33(3):560-7.
[DOI: 10.1016/ j.numecd.2022.11.019] [PMID: 36646602]

9.  CherchiS, Gigante A, Spanu MA, Contini P, Mekloni G, Fois MA, et
al. Sex-gender difeferences in diabetic retnopathy. Diabetology.
2020;1(1):1-10. [DOI: 10.3390/diabetology1010001]

10.  Jang HN, Moon MK, Koo BK. Prevalence of Diabetic Retinopathy in
Undiagnosed Diabetic Patients: A Nationwide Population-Based
Study. Diabetes Metab J. 2022;46(4):620-9.

[DOI: 10.4093/dm;j.2021.0099] [PMID: 35193173]

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):50-55



Oc

11.

12.

13.

14.

15.

16.

17.

18.

clusive arterial disease and diabetic retinopathy

Magri CJ, Calleja N, Buhagiar G, Fava S, Vassallo J. Ankle-

brachial index in a type 2 diabetic population with proliferative
retinopathy: associated risk factors and complications. Int Angiol.
2012;31(2):134-41. [PMID: 22466978]

Leley SP, Ciulla TA, Bhatwadekar AD. Diabetic Retinopathy in the
Aging Population: A Perspective of Pathogenesis and Treatment.
Clin Interv Aging. 2021;16:1367-78. [DOI: 10.2147/CIA.S297494]
[PMID: 34290499]

Jonny, Violetta L, Kartasasmita AS, Supriyadi R, Rita C. Circulating
Biomarkers to Predict Diabetic Retinopathy in Patients with
Diabetic Kidney Disease. Vision (Basel). 2023;7(2):34.

[DOI: 10.3390/vision7020034] [PMID: 37092467]

Chen YW, Wang YY, Zhao D, Yu CG, Xin Z, Cao X, et al. High
prevalence of lower extremity peripheral artery disease in type
2 diabetes patients with proliferative diabetic retinopathy. PLoS
One. 2015;10(3):20122022. [DOI: 10.1371/journal.pone.0122022]
[PMID: 25822410]

Parameswarappa DC, Rajalakshmi R, Mohamed A, Kavya

S, Munirathnam H, Manayath G, et al. Severity of diabetic
retinopathy and its relationship with age at onset of diabetes
mellitus in India: A multicentric study. Indian J Ophthalmol.
2021;69(11):3255-61. [DOI: 10.4103/ijo.lJO_1459_21]

[PMID: 34708783]

GBD 2015 Risk Factors Collaborators. Global, regional, and
national comparative risk assessment of 79 behavioural,
environmental and occupational, and metabolic risks or clusters
of risks, 1990-2015: a systematic analysis for the Global Burden
of Disease Study 2015. Lancet. 2016;388(10053):1659-724.

[DOI: 10.1016/50140-6736(16)31679-8] Erratum in: Lancet.
2017;389(10064):e1. [PMID: 27733284]

Cai X, ChenY, Yang W, Gao X, Han X, Ji L. The association of
smoking and risk of diabetic retinopathy in patients with type 1
and type 2 diabetes: a meta-analysis. Endocrine. 2018;62(2):299-
306. [DOI: 10.1007/512020-018-1697-y] [PMID: 30128962]

Gillow JT, Gibson JM, Dodson PM. Hypertension and diabetic
retinopathy-what is story? Br J Ophtalmol. 1999;83(9):1083-7.
[DOI: 10.1136/bjo.83.9.1083] [PMID: 10460781]

19.  Zhang M, Wu J, Wang Y, Wu J, Hu W, Jia H, et al. Associations
between blood pressure levels and diabetic retinopathy in
patients with diabetes mellitus: A population-based study.
Heliyon. 2023;9(6):16830. [DOI: 10.1016/j.heliyon.2023.e16830]
[PMID: 37484372]

20. Hoogwerf BJ. Statins may increase diabetes, but benefit still
outweighs risk. Cleve Clin J Med. 2023;90(1):53-62.

[DOI: 10.3949/ccjm.90a.22069] [PMID: 36596598]

21. KawasakiS, Misawa H, Tamura Y, Kondo Y, Satoh S, Hasegawa
O, et al. Relationship between coronary artery disease and
retinopathy in patients with type 2 diabetes mellitus. Intern Med.
2013;52(22):2483-7. [DOI: 10.2169/internalmedicine 52.9444]
[PMID: 24240785]

22. AdaneT, Asrie F, Getaneh Z, Getawa S. White blood cells and
platelet profiles of diabetic patients at University of Gondar

specialized referral hospital: A comparative cross-sectional study. J

Clin Lab Anal. 2021;35(6):23808. [DOI: 10.1002/jcla.23808]
[PMID: 33938591]
23. Soyoye DO, Abiodun OO, Ikem RT, Kolawole BA, Akintomide AO.

Diabetes and peripheral artery disease: A review. World J Diabetes.

2021;12(6):827-38. [DOI: 10.4239/wjd.v12.i6.827]
[PMID: 34168731]

24.  Wilson PWF, D’Agostino RB, Parise H, Meigs JB. The metabolic
syndrome as a precursor of cardiovascular disease and type 2
diabetes mellitus. Circulation. 2005;112(20):3066-72.

[DOI: 10.1161/CIRCULATIONAHA.105.539528] [PMID: 16275870]

25. YueT, ShiY, Luo S, Weng J, WuY, Zheng X. The role of inflammation

in immune system of diabetic retinopathy: Molecular
mechanisms, pathogenetic role and therapeutic implications.
Front Immunol. 2022;13:1055087.
[DOI: 10.3389/fimmu.2022.1055087] [PMID: 36582230]

26. Kuroiwa DAK, Malerbi FK, Regatieri CVS. New Insights in Resistant
Diabetic Macular Edema. Ophthalmologica. 2021;244(6):485-94.
[DOI: 10.1159/000516614] [PMID: 34023834]

daKTopu pusmnKa nepudepHe oKkNy3UBHE apTepmjcke 6onecTn Kog 60necHMKa ca
AunjabeTckom peTMHONaTHjoM U3a3BaHOM aujabeTecom TMna 2

Mwunow MakcmoBuh

YHVBep3uTeTCKM KNMHMYKKM LieHTap Cpbuje, KnnHnka 3a ouHe bonecty, beorpag, Cpbuja

CAXKETAK

YBoa/Uusmb njabeTec Tvna 2 je MeTabonmuko oborbetrbe. inja-
6eTcKa peTvHoNaTwja, NneprdepHa BackynapHa bonect n gpyre
KOMMAVKaLmje Mory JOBECTY [0 JIOLIET KBaNUTETa XKUBOTa, 3Ha-
yajHor MopbuanTeTa 1 MOpTanUTETa.

Linrb ctyauje je aHann3a dpaktopa pu3mnKa CTEHO3aHTHO-OKJTy-
31BHe 6onecTn neprdepHUx apTepuja kog bonecHuKa ca au-
jabeTcKoM peTMHONaTVjoM M3a3BaHOM AvjabeTecom Tvna 2.
MeToae AHanu3npanu cmo 63 6onecHrKa ca aujabeTckom
peTnHonaTujom: 33 60NecHNKa 63 CTEHO3aHTHO-OKITy3MBHE
6onecty neprudepHrx aptepuja u 30 6onecHUKa ca om. Kog
CBUX BONECHMKa Cy NCNTVBaHY feMorpadcKy NoaaLm, aHamHe-
33, nabopaTopujcke aHanm3e, Gr3nKaaHU 3HaLW 1 BacKyapHM
cTaTyc.

Pe3ynTtaTtm bonecHuum ca oknysujom neprdepHux aptepuja
3HayajHo Ay»e cy bonoBanu of fujabeteca (32,67 npema 9,71
roguHy, t = 12,834, p < 0,001), uewhe cy 6unu nywaun (23 : 13,
x> = 8,92, p < 0,05), uewwhe cy umanm cpyaHy ncxemmjcky 6onect
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(24:10, x>= 15,643, p < 0,001), yewhe cy y3umanu ctatuHe (21
:14; x> = 4,84, p = 0,028), imanu cy yuyectanuje Knayaukaum-
je (25:4, x*=32,075, p < 0,001), ry6utak anakasoctu (30: 9,
X2 = 35,24, p < 0,001), nctarbeHy aTpuopruHy Koxy (30: 12,
X* = 28,64, p < 0,01), ynuepauuje npctujy (10: 1, x> = 10,013,
p < 0,01). Kog romx cy yTBphHeHe 3HauajHO BiLLE BPEAHOCTH Fn-
Ko3upaHor xemornobuHa (HbATc) (9,31:7,17,t=5,25, p < 0,001)
v rnukemuje (11,60 : 8,20, t = 4,913, p < 0,001). Kog 6onecHrka
6€3 NcnosbeHNX 3HakoBa OKIly3uje neprdepHUX apTepuja yTap-
heHe cy noBuwweHe BpegHOCTU yKynHor (6,02 : 4,32, t=7,151,
p <0,001) n 1)1 xonectepona (3,64 : 2,86, t = 3,185, p < 0,01).
3akbyuak Kog 6onecHrka ca oknysujom nepudepHux aptepuja
ncnosbeHn cy GakTopu prsrKa: AyK1UHa Tpajara aujabeTeca
TMMa 2, nylietbe, NoBuLLeHe BpegHocTy HbATC, yuecTanuja nc-
Xemmjcka bonecTt cpua 1 HeperynucaHe BpefHOCTU FMKeMuje.
KmbyuHe peun: fujabetec menutyc Tvn 2; aujabetcka peTmHo-
natuja; nepudepHa oKy3nBHa apTepujcka bonect; daktopu
pu3vKa
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SUMMARY

Introduction/Objective The purpose of the article is to analyze the efficiency of primary health care
centers (PHCCs) in the city of Belgrade, using key performance indicators (KPIs).

The main objective is to present the potentiality of the application of KPIs for improving primary health
care services, in order to increase efficiency.

Methods As a tool for measuring the efficiency of PHCCs in Belgrade, this article defines a set of KPIs.
Based on defined KPIs, a comparative analysis of PHCCs' efficiency is conducted.

Results According to the values of the overall average efficiency rating according to all observed KPIs, the
best-rated, i.e., the most efficient PHCC in Belgrade is Rakovica, and the lowest, i.e., the least efficient is
the PHCC Zvezdara. It was noticed that the PHCCs Novi Beograd and Vracar are among the least efficient.
Conclusion The efficiency of primary health care can be measured by applying KPIs, and the observed results
can be used as a basis for increasing the efficiency of health care services in the PHCCs in Belgrade. Based
on the results, recommendations to PHCCs to improve the efficiency of health care services are: appropriate
distribution of patients to selected physicians, measuring patient satisfaction, improving internal processes
by engaging professional managers, increasing the ability and opportunities to apply new technologies
and new knowledge, increasing the accuracy of the data used for detailed analyzes, motivate physicians to
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raise the level of awareness of their patients about the importance of preventive examinations.
Keywords: efficiency; health care; primary level; key performance indicators; city of Belgrade

INTRODUCTION

The health care system presents one of the most
important systems in every country. This sys-
tem encompasses health care infrastructure
that ensures a range of programs and services
and provides health protection to individu-
als, families, and communities [1]. They are
responsible for providing patient care and
health care services to societies, families, and
individuals [2].

The health care system in the Republic
of Serbia is one of the largest systems in the
Republic of Serbia, total of 115.670 health
care workers in the health care system, where
105.955 have tenure and 9.715 have non-tenure
contacts [3].

According to the Euro Health Consumer
Index, the health care system of the Republic
of Serbia is ranked 18th out of 35 countries in
Europe and has the best health care system in
the region [4].

According to the Ministry of Health of the
Republic of Serbia, in 2020 Belgrade had 16
primary health care centers (PHCCs) [3], with
6.750 health care workers with tenure and 621
with non-tenure contracts. The total number
of employees of PHCCs is 7.371 [3]. As of June

2020, there are a total of 1.661.695 persons
covered by mandatory health insurance on the
territory covered by the PHCs in Belgrade [5].
Departments in PHCC:s are: general medicine,
preschool children pediatrics, school children
pediatrics, gynecology, pediatric dentistry, den-
tistry [6].

Today, patients expect free choice and pref-
erential treatment in the health care system [7].
Providing these possibilities to all patients with
health care insurance in PHCCs has led to an
increase in the costs of health care services.
Consequently, in recent years, significant atten-
tion has been dedicated to achieving, maintain-
ing, measuring and improving the quality of
health care services in primary health care in-
stitutions [8]. The World Health Organization
point out that the quality health care services
should be: effective, safe, people-centered,
timely, equitable, integrated and efficient [9].

In order to achieve the institution’s aims and
desired results, it is necessary to manage their
performances [10]. Therefore, for performance
measurement is essential to define a certain
number of performance indicators. Also, mea-
surement methods and referent values for the
comparison of measured values of performance
indicators have to be determined. Performances
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identification comprises the identification of performance
indicators, measurement methods, benchmarks for com-
parison of results, as well as, the source and reliability of
the data used [11].

According to UNI 11097, the basic characteristics of
indicators are: representativeness, simplicity and ease of
interpretation, capability to indicate time trends, sensitiv-
ity to changes within or outside the institution, easy data
collecting and processing, ease and quick to update [12].

Key Performance Indicators (KPIs) “focus on the as-
pects of institution’s performances that are the most critical
for the current and future success of the institution” [13].
The application of KPIs in a health care institution aim to
more realistically and accurately evaluate the results and
determine future strategies.

Performance represents the extent to which set objec-
tives are accomplished [14]. The concept of performance in
health care services represents an instrument for bringing
quality, efficiency and efficacy together [14].

Authors Smith et al. suggest that health care KPIs are
a tool designed to improve health care and health system
performance [15]. They can facilitate the achievement of
health care policy by expressing a clear commitment to
achieving specified results in a defined time period and
facilitating the monitoring of progress towards achieving
broader goals and objectives.

Many health care organizations have been developing
KPIs for monitoring, measuring, and managing the per-
formance of their health care systems to ensure effective-
ness, efficiency, equity, and quality. Health care systems are
expected to achieve and manage results in line with their
established objectives and quality standards [16].

This article presents efficiency analyzes of health care
services in PHCCs in Belgrade and a comparative analysis
of their efficiency. The focus is on the efficiency analysis
of health care services at PHCCs for three specializations:
general medicine, preschool children pediatrics and gy-
necology. A set of defined KPIs are used to analyze the
efficiency of health care services in PHCCs and their
comparative analysis, according to the gathered data. The
article has chosen five KPIs, based on available data, which
are the most important for evaluating and measuring the
efficiency of health care services in PHCCs. The criteria
for choosing KPIs are [17]: feasibility (as the existence
of necessary conditions and infrastructure for the KPIs
measurement), relevance (as KPIs relevance for the main
processes of PHCCs) and importance (importance of KPIs
for the primary health care efficiency). Also, these KPIs
were chosen, in order to conduct the most qualitative com-
parative analysis between PHCCs in Belgrade. The main
objective of this article is to present the potentiality of KPIs
application for improving health care services to increase
the efficiency of PHCCs in Belgrade.

METHODS

The study was conducted at the end of 2021, based on of-
ficial data published on the website of the Republic Fund
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of Health Insurance (RFHI). Data used in this study are
from the first quarter of 2020, for the period from January
1%, 2020, to March 31%, 2020 [18]. In time that empiri-
cal research was done in Belgrade was 16 PHCCs. Five
KPIs are defined as a tool for analyzing the efficiency are:
Physician’s work efficiency, Average number of first visits
of registered users, Average number of issued diagnostic
and therapeutic procedures, Percentage of children with
three preventive examinations in the first year of life, and
Percentage of obese children with status nourished. The
research did not involve any human participants and the
whole research was done in accordance with the ethical
standards and principles of the RFHI institution.

Physician’s work efficiency (PWE). The formula for the
calculation of the KPI PWE is presented in (1).

NVP
PWE=_25x 100 [%] 1)

Where NVP is the number of visits per physician [1],
and MAXP is the maximum number of patients per phy-
sician [1].

MAXP is calculated as a quotient of the physician’s total
number of working minutes and the average duration of
examination per patient. The aimed value of this indicator
is approximately 100%.

The average number of first visits of registered patients
(ANF). The formula for the calculation of the KPI ANF
is presented in (2).

ANF=" (1] Q)

Where TFV is the total number of first visits to all phy-
sicians in the PHCC [1], and NR is the number of regis-
tered patients with health insurance in the PHCC [1].

The aimed value of this indicator is approximately 1 [1].

The average number of issued diagnostic and therapeu-
tic procedures (ADTP). The physician in the PHCC can is-
sue a diagnostic and therapeutic procedure for the primary,
secondary, or tertiary level of health care. The formula for
the calculation of the KPI ADTP is presented in (3).

TDTP

ADTP=" (1] 3)

Where TDTP is the total number of issued diagnostic
and therapeutic procedures in the PHCC [1], and TNP is
the total number of physicians in the PHCC [1].

The aimed value of this indicator is to be as high as
possible.

Percentage of children with three preventive examina-
tions in the first year of life (PCT). This indicator applies
to physicians who specialized in pediatricians. The formula
for the calculation of the KPI PCT is presented in (4).

NBC
PCT = _22x 100 [%] @)
Where NBC is the number of born children in a period
of one calendar year [1] and CTPE is the number of children
with a minimum of three preventive examinations done in

the first year of life in the observed calendar year [1].
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The aimed value of this indicator is approximately 100%.

Percentage of obese children with status nourished
(POCQ). This indicator applies to physicians who special-
ized in pediatricians. The formula for the calculation of
the KPI POC is presented in (5).

NCSN
NCE66

POC = x 100 [%] 0]

Where NCSN is the number of children with status
nourished in the PHCC [1], and NCE66 is the number
of children with diagnosis code E66 (general obesity in
children) in the PHCC [1].

The aimed value of this indicator is approximately 100%.

KPIs presented in this article aim to improve the qual-
ity of health care. KPI PWE - Physician’s work efficiency
shows the level of occupancy of the physicians and the
effectiveness of their work. This KPI allows quantification
and maximization of the number of patients that will be
examined by physicians [19, 20, 21]. KPI ANF - the average
number of first visits of registered patients shows the in-
crease or decrease of the number of new patients examined
for the first time, in the observed health care center. If the
value is high or increasing, the health care center receives
higher popularity among new patients, as well as higher
capacity occupancy [22, 23]. KPI ADTP - the average num-
ber of issued diagnostic and therapeutic procedures shows
the possible work overload or lack of work of physicians
in the PHCCs. However, the more issued diagnostic and
therapeutic procedures, the higher the level of competency
of the health care center [24]. Measuring KPI PCT - the
percentage of children with three preventive examinations
in the first year of life and KPI POC - the percentage of
obese children with status nourished indicates the number
of children treated in the observed health care center, with
an aim of preventive effect on the occurrence of children’s
illness and further health problems in the phases of growth
and development. Also, these KPIs show the level of aware-
ness of health care center of current children’s health prob-
lems and the importance of monitoring their health, since
recent studies show that the children’s obesity epidemic is
still in progress [25, 26].

The efficiency of health care services in PHCC:s is pre-
sented in [%] and [1], depending on the KPIs (Table 1),
while for the comparative analysis, values for observed
KPIs have been converted in the point, using the 5-point
Likert scale (Table 2).

RESULTS

Table 1 shows calculated values of KPIs defined in the
previous chapter, according to the type of specialization
of physicians (for general medicine, preschool children
pediatrics and gynecology) in PHCCs in Belgrade. The
first two defined KPIs (PWE and ANF) are applied to phy-
sicians of all three specializations. The third defined KPI
(ADTP) is applied to physicians specialized in gynecology.
The fourth and fifth KPIs (PCT and POC), are applied to
physicians specialized in pediatrics.

‘ DOI: https://doi.org/10.2298/SARH220301001L
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Minimum and maximum values for PHCCs per ob-
served KPIs are marked grey in Table 1. As shown in Table
1 the values of individual KPIs for some PHCCs exceed
100%. The reason is that citizens who live in Belgrade have
the opportunity to choose a physician.

Based on the data shown in Table 1, i.e., obtained values
for observed and defined KPIs, a comparative analysis of
the efficiency of health care services in PHCCs in Belgrade
is done for each KPI per each PHCC, as shown in Table
2. The values for different KPIs are not presented in the
same units, and their values are in various value ranges.
Therefore, values for every observed KPIs have been con-
verted to the point using the 5-point Likert scale.

DISCUSSION

Based on data shown in Tables 1 and 2, the efficiency anal-
ysis of PHCCs was done. According to the values of KPI
PWE, the analyzed efficiency of physicians in general med-
icine in PHCC:s in Belgrade shows that PHCC Barajevo has
the highest efficiency with only seven physicians in general
medicine. The lowest efficiency has PHCC Zvezdara, with
52 physicians in general medicine. According to obtained
data, the average efficiency of all PHCCs in Belgrade for
KPI PWE for physicians in general medicine is 2.9.

According to obtained data for gynecologists, the PHCC
with the highest value of KPI PWE, i.e. efficiency, is PHCC
Stari Grad, while the lowest efficiency is PHCC Lazarevac.
PHCC Stari Grad has three physicians, while in PHCC
Lazarevac there is four physicians. PHCC Barajevo, as the
most efficient in the previous analysis, by this indicator is
among the PHCCs with the lowest efficiency. The aver-
age efficiency of all PHCCs in Belgrade for KPI PWE for
gynecologist is 3.2.

Observing values for KPI PWE for the efficiency of
pediatricians in PHCCs in Belgrade show that the least
efficient is the PHCC Stari Grad, while the most efficient
is PHCC Sopot. According to obtained data, the average
efficiency of all PHCCs in Belgrade for KPI PWE for pe-
diatricians is 2.8. The research done in 2022 has shown that
the optimizing, professional, technological and economic
environment will affect the growth of pediatric health care
services efficiency [27].

The average efficiency of each PHCC is determined
based on values KPI PWE according to the work efficiency
of all observed physician’s specializations (Table 2, column
5). Based on observed data, the conclusion is that the most
efficient are PHCCs Palilula and Rakovica, while the least
efficient are PHCCs Vracar and Zvezdara.

According to the observed data of KPI ANE, the low-
est average number of first visits to physicians in general
medicine, i.e. the lowest efficiency has PHCC Vracar, while
the highest efficiency has PHCC Lazarevac. According to
observed data, the average efficiency of all PHCCs for KPI
ANTF for the efficiency of physicians in general medicine 2.8.

Regular preventive gynecological examinations are of
inestimable importance for the timely diagnosis of various
diseases and sexually transmitted diseases and infections.
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Table 1. The efficiency of health care services in primary health care centers (PHCCs) in Belgrade by application of key performance indicators

PHCCs General medicine Gynecology Pediatrics
PWE [%] | ANF[1] | PWE[%] | ANF[1] | ADTP[1] | PWE[%] | ANF[1] | PCT[%] | POC [%]

PHCC- Lazarevac (with maternity ward) 82.31 1.73 69.25 0.30 255 127.28 2.31 64.16 0.00
PHCC- Barajevo 115.07 1.64 117.86 0.48 397 130.76 241 82.93 13.33
PHCC- Palilula 81.12 1.25 139.68 0.30 206 14117 1.96 56.65 0.69
PHCC- Cukarica 82.18 1.16 135.93 0.37 483 114.94 1.85 72.42 0.73
PHCC- Grocka 91.72 1.25 136.51 0.50 384 109.04 1.70 64.74 6.57
PHCC- Mladenovac 101.24 1.42 121.24 0.32 529 103.87 1.56 51.21 1.37
PHCC- Novi Beograd 71.50 0.94 132.16 0.42 277 96.34 1.30 64.82 242
PHCC- Obrenovac 89.74 1.16 117.07 0.28 297 103.25 1.57 74.96 0.88
PHCC- Rakovica 81.24 1.08 153.13 0.48 577 121.40 1.81 70.59 43.73
PHCC- Savski Venac 95.05 1.01 161.41 0.28 426 110.94 1.28 50.68 3.70
PHCC- Sopot 88.05 1.14 91.74 0.43 448 142.52 3.02 7891 22.22
PHCC- Stari Grad 83.39 0.90 176.31 0.37 384 89.25 1.23 65.56 1.71
PHCC- Vozdovac 74.60 1.13 119.68 042 276 124.59 1.92 73.14 34.54
PHCC- Vracar 66.03 0.75 135.85 0.41 199 96.89 1.55 64.24 33.78
PHCC-Zemun 80.55 1.05 148.09 0.40 386 117.24 1.45 41.79 1.91
PHCC- Zvezdara 63.67 1.03 124.78 0.36 484 93.48 1.40 54.55 15.84

PWE - physician’s work efficacy; ANF — average number of first visits of registered patients; ADTP — average number of issued diagnostic and therapeutic
procedures; PCT - percentage of children with three preventive examinations in the first year of life; POC — percentage of obese children with status nourished

Table 2. Comparative analysis of efficiency of health care services in primary health care centers (PHCCs)in Belgrade by application of key per-
formance indicators

w w o — v
z z 2|8 |2 o
> > > g
PHCCs 2| B¢ s|se| Bl | B8] g 2
@ S o =] I o O o = © o = = =
G) G) )
PHCC- Lazarevac (with maternity ward) 3 1 4 2.67 5 1 5 3.67 2 2 1 2.67
PHCC- Barajevo 5 2 4 3.67 5 5 5 5 3 4 2 3.89
PHCC- Palilula 3 5 5 4 3 1 4 2.67 2 1 1 2.78
PHCC- Cukarica 3 3 3 3 3 2 4 3 4 3 1 2.89
PHCC- Grocka 4 4 2 3.33 3 5 3 3.67 3 2 1 3
PHCC- Mladenovac 5 3 2 3.33 4 2 2 2.67 5 1 1 2.78
PHCC- Novi Beograd 2 3 1 2 2 4 1 2.33 2 2 1 2
PHCC- Obrenovac 3 2 2 2.33 3 1 2 2 2 3 1 2.11
PHCC- Rakovica 3 5 4 4 2 5 4 3.67 5 3 5 4
PHCC- Savski Venac 4 5 2 3.67 2 2 1 1.67 4 1 1 2.44
PHCC- Sopot 3 1 5 3 3 4 5 4 4 3 3 3.4
PHCC- Stari Grad 3 5 1 3 1 2 1 1.33 3 2 1 2.11
PHCC- Vozdovac 2 2 4 2.67 3 4 4 3.67 2 3 4 3.11
PHCC-Vracar 1 3 1 1.67 1 4 2 2.33 1 2 4 2
PHCC- Zemun 2 4 3 3 2 3 2 2.33 3 1 1 2.33
PHCC- Zvezdara 1 3 1 1.67 2 2 1 1.67 4 1 2 1.89
Mean value 2.9 3.2 28 | 294 | 238 2.9 2.9 2.86 | 3.1 2.1 19 | 2.71

PWE - physician’s work efficacy; ANF — average number of first visits of registered patients; ADTP — average number of issued diagnostic and therapeutic proce-
dures; PCT - percentage of children with three preventive examinations in the first year of life; POC - percentage of obese children with status nourished

Data from the health care survey of the population of
Serbia show that preventive examinations for early detec-
tion of these diseases (Papanikolau test) are efficient 57.1%.
Of all performed preventive examinations, 72.5% are done
in Belgrade, while among the inhabitants of Sumadija and
Western Serbia, it is 48.9% [28].

Based on the analyzes conducted in this study and based
on the observed values of KPI ANFE, it can be concluded
that gynecology is the most visited in PHCC Grocka, i.e.,
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this PHCC is the most efficient by this indicator. PHCCs
Obrenovac and Savski Venac have the lowest efficiency.
Based on observed data, the average efficiency of all
PHCCs for KPI ANF for gynecologist is 2.9.

The average number of first visits to the pediatricians is
higher than the average number of first visits to the physi-
cians of other specializations. Based on observed data and
performed an analysis of values of KPI ANE it can be con-
cluded that in the analyzed period, the highest number of
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visits to pediatricians, i.e., the highest efficiency has PHCC
Sopot, while the lowest efficiency has PHCC Stari Grad.
According to observed data, the average efficiency of all
PHCC:s for KPI ANF for pediatricians is 2.9.

For every PHCC is calculated average values based on
KPI ANF, based on the work efficiency of all observed
specializations (Table 2, column 9). According to that in-
dicator, the highest efficiency has PHCC Barajevo, while
the lowest has PHCC Stari Grad.

Efficiency is analyzed based on the observed values of
KPI ADTP for gynecologists for all PHCCs in Belgrade.
PHCC Rakovica has the highest number of issued diagnos-
tic and therapeutic procedures, i.e., it is the most efficient,
while PHCC Vracar has the lowest efficiency. According
to observed data, the average efficiency of all PHCCs for
KPI ADTP for gynecologists is 3.1.

PHCCS efficiency is further analyzed by the percent-
age of children with three preventive examinations in
the first year of life - KPI PCT. Preventive examinations,
during the first year of life, are of significant importance.
Position of the spine and hips, vaccines, weight and oth-
ers, indicate the development of the child in its first year
of life. Observed data show that the values of this KPI did
not exceed 83% in any PHCC. In preventive health care
examinations of children up to one year of age, the most ef-
ticient is PHCC Barajevo, while the least efficient is PHCC
Zemun. According to observed data, the average efficiency
of all PHCC:s for KPI PCT for pediatricians is 2.1.

In the last three decades, obesity in children has been
on the rise, which has numerous health consequences [29].
Data from population health research of the Republic of
Serbia conducted in the year 2013 show that 28.2% of
children and adolescents aged from 7 to 14 years were
overweight and obese, of which 14.5% of children were
overweight and 13.7% were obese [30]. The same research
shows that during the last 13 years, the prevalence of obe-
sity has increased from 4.4% to 13.7%, and of overweight
from 8.2% to 14.5%) [29]. Another research shows that
obesity is also associated with flat feet. Children with flat
feet had a significantly higher body mass index (BMI) than
children without flat feet [30].

The indicator KPI POC was used in the analysis of pe-
diatricians work efficiency. Based on the observed data,
it can be concluded that the highest enrollment status of
obesity, i.e., the highest efficiency has PHCC Rakovica,
while the lowest efficiency has PHCC Lazarevac, with 0%.
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According to observed data, the average efficiency of all
PHCC:s for KPI POC for pediatricians is 1.9.

CONCLUSION

Previously analysis presents that it is recommend to do the
overall average efficiency rating of all PHCCs in Belgrade
by observing all five defined KPIs. Based on values of
the total average efficiency for all observed KPIs, PHCC
Rakovica is the most efficient PHCC in Belgrade, while the
least efficient is PHCC Zvezdara. PHCCs Novi Beograd
and Vracar are among the least efficient. Even, PHCC
Rakovica has half fewer employees than other PHCCs,
the percentage of selected physicians differs only by 5%.
All observed KPIs present that the average efficiency of all
PHCCs in Belgrade is 2.71. Since the observed scale is from
one (minimum) to five (maximum), it can be concluded
that the efficiency level of PHCCs in the capital of the
Republic of Serbia is not at a satisfactory level.

Based on all previously shown data and analyses done
in this article, the conclusion is that PHCCs in Belgrade
have to improve and increase health care efficiency. The
recommendations for improvement are:

- Appropriate distribution of patients to the selected
physicians. Patients of health care services in PHCCs could
choose their physicians. Managers of PHCCs could bet-
ter organize the appropriate distribution of patients to the
selected physicians;

- Improvement of internal processes by engaging pro-
fessional managers, applying modern knowledge and in-
novative technologies to improve treatments approaches;

— Increase of data accuracy and data analysis continu-
ation used for efficiency of health care services. By con-
tinuing analysis of the data, PHCCs could improve their
efficiency;

- Physicians’ motivation to raise patients’ awareness
of the importance of preventive examinations. Increasing
the population’s awareness of the importance of preventive
examinations can improve the efficiency of PHCCs and
the population’s health.

By applying defined KPIs, presented efficiency analyses
can be used for all health care institutions in the Republic
of Serbia.

Conflict of interest: None declared.

4. zdravlje.gov.rs [Internet]. Serbia: Ministry of Health of the Republic
of Serbia; c2021 [cited 2021 Jan 10]. Available from: https://www.
zdravlje.gov.rs/vest/335491/zdravstveni-sistem-srbije-najbolji-u-
regionu-srbija-18-u-evropi-na-ehci-listi-za-2018-godinu.php.

5. rfzors [Internet]. Serbia: Republic Fund of Health Insurance;

2021 [cited 2021 Nov 19]. Available from: https://www.rfzo.rs/
download/ril/brreg_pofilijalama.pdf.

6.  rfzours [Internet]. Serbia: Republic Fund of Health Insurance;

2021 [cited 2021 Nov 19]. Available from: https://www.rfzo.rs/
download/kapitacija/registracija/9.RIL%20-%20Broj%20izjava%20
po%200blastima%20rada.xls.

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):56-62



The comparison of the selected key performance indicators between the primary health care centers in Belgrade

10.

1.

12.

13.

14.

15.

16.

17.

18.

Guy M. Competition policy in Bismarck and Beveridge healthcare
systems: Competition law, merger control and the relationship
between competition authority and sectoral regulator in Dutch
and English healthcare. Doctoral dissertation, University of East
Anglia; 2016.

helsetilsynet.no [Internet]. Norway: Norwegian Board of Health
Report Series: Report 8/2002; c2021 [cited 2021 Sep 03]. Available
from: https://www.helsetilsynet.no/globalassets/opplastinger/
Publikasjoner/Rapporter2002/quality_health_care_role_
government_supervision_monitoring_norway_rapport_082002.
pdf/.

who.int [Internet]. Switzerland: World Health Organization; c2021
[cited 2021 Aug 22]. Available from: https://www.who.int/news-
room/fact-sheets/detail/quality-health-services.

Atanasov N. Model za izbor adekvatnog skupa indikatora
performansi u upravljanju proizvodnjom [dissertation]. Faculty of
Organizational Sciences; 2016.

Rajkovi¢ T, Bordevi¢ Milutinovi¢ L, Leci¢-Cvetkovic D. Spreadsheet
Model for Determining Adequate Performance Indicators of
Production Management. Management: Journal of Sustainable
Business and Management Solutions in Emerging Economies.
2020;25(3):13-22. [DOI: 10.7595/management.fon.2020.0011]
Franceschini F, Galetto M, Maisano D. Management by
measurement: Designing key indicators and performance
measurement systems. Berlin: Springer Science & Business Media;
2007.[DOI: 10.1007/978-3-540-73212-9]

Parmenter D. Key performance indicators: developing,
implementing, and using winning KPIs. 4th ed. New Jersey: John
Wiley & Sons; 2020.

loan B, Nestian AS, Tita SM. Relevance of Key Performance
Indicators (KPIs) in a Hospital Performance Management Model.
Journal of Eastern Europe Research in Business & Economics.
2012:1-15.[DOI: 10.5171/2012.674169]

Smith PC, Mossialos E, Papanicolas |, Leatherman S. Health Policy
and Performance Measurement. In: Performance Measurement
for Health System Improvement: Experiences, Challenges and
Prospects, Part V. Cambridge: Cambrige University Press; 2009. p.
509-672.

Arah OA, Klazinga NS, Delnoij DM, ten Asbroek AH, Custers T.
Conceptual frameworks for health systems performance: a quest
for effectiveness, quality, and improvement. Int J Qual Health
Care. 2003;15(5):377-98. [DOI: 10.1093/intghc/mzg049] [PMID:
14527982] Erratum in: Int J Qual Health Care. 2004;16(2):189.
Abdel-Razik MSM, Rizk HI, Zein MM, Abdel-Megeid SMES, Abd El
Fatah SAM. Promoting the culture of key performance indicators
(KPIs) among primary health care staff at health district level: An
intervention study. Eval Program Plann. 2023;96:102188.

[DOI: 10.1016/j.evalprogplan.2022.102188] [PMID: 36442267]
rfzo.rs [Internet]. Serbia: Republic Fund of Health Insurance; c2021
[cited 2021 Dec 20]. Available from: https://rfzo.rs/index.php/
davaocizdrusluga/kapitacija-actual-16.

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):56-62

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Poissant L, Pereira J, Tamblyn R, Kawasumi Y. The impact of
electronic health records on time efficiency of physicians

and nurses: a systematic review. J Am Med Inform Assoc.
2005;12(5):505-16. [DOI: 10.1197/jamia.M1700] [PMID: 15905487]
Prgomet M, Georgiou A, Westbrook JI. The impact of mobile
handheld technology on hospital physicians’ work practices
and patient care: a systematic review. J Am Med Inform Assoc.
2009;16(6):792-801. [DOI: 10.1197/jamia.M3215]

[PMID: 19717793]

Tipping MD, Forth VE, Magill DB, Englert K, Williams MV.
Systematic review of time studies evaluating physicians in the
hospital setting. J Hosp Med. 2010;5(6):353-9.

[DOI: 10.1002/jhm.647] [PMID: 20803675]

Henrique DB, Filho MG, Marodin G, Jabbour ABLDS, Chiappetta
Jabbour CJ. A framework to assess sustaining continuous
improvement in lean healthcare. International Journal of
Production Research. 2021:59(10):2885-904.

[DOI: 10.1080/00207543.2020.1743892]

Mundinger MO, Kane RL, Lenz ER, Totten AM, Tsai WY, Cleary

PD, et al. Primary care outcomes in patients treated by

nurse practitioners or physicians: a randomized trial. JAMA.
2000;283(1):59-68. [DOI: 10.1001/jama.283.1.59]

[PMID: 10632281]. Erratum in: JAMA. 2022;327(2):185.

Murphy A, Wakai A, Walsh C, Cummins F, O'Sullivan R.
Development of key performance indicators for prehospital
emergency care. Emerg Med J. 2016;33(4):286-92.

[DOI: 10.1136/emermed-2015-204793] [PMID: 26796739]

Grgn S, Loblay V, Conte KP, Green A, Innes-Hughes C, Milat A, et al.
Key Performance Indicators for program scale-up and divergent
practice styles: a study from NSW, Australia. Health Promot Int.
2020;35(6):1415-26. [DOI: 10.1093/heapro/daaa001]

[PMID: 32105325]

MacMuillan HL; Canadian Task Force on Preventive Health

Care. Preventive health care, 2000 update: prevention of child
maltreatment. CMAJ. 2000;163(11):1451-8. [PMID: 11192650]
Liu H, Wu W, Yao P. A study on the efficiency of pediatric
healthcare services and its influencing factors in China -
estimation of a three-stage DEA model based on provincial-level
data. Socio-Economic Planning Sciences. 2022:84:101315.

[DOI: 10.1016/j.5eps.2022.101315]

batut.org.rs [Internet]. Serbia: Institute of Public Health of Serbia
“Dr Milan Jovanovic Batut”; c2021 [cited 2021 Aug 21]. Available
from: http://www.batut.org.rs/download/aktuelno/rgm2019/
Podaci%?20istrazivanje%20zdravlja%20stanovnistva%20Srbije.
docx.

Sugnjevi¢ S, Milijadevi¢ D, Mari¢ D, Niciforovi¢-Surkovi¢ O,
Mijatovi¢-Jovanovic V, Ukropina S. Association between flat foot
prevalence and nutritional status in schoolchildren. Srp Arh Celok
Lek. 2022:150(1-2):59-63. [DOI: 10.2298/SARH2104260915]
Joci¢ Stojanovi¢ J, Vekovi¢ V, Zorica Zivkovi¢ Z, Priji¢ A. Gojaznost
kod dece - prevencija. Journal of the Association of Preventive
Pediatrics of Serbia. 2016:2(1-2):17-20. (Serbian)

www.srpskiarhiv.rs

61



62

Lecic¢-Cvetkovic D. et al.

Mopehere oaabpaHnX K/byYHUX UHAMKATOPa nepdOpMaHCH NpUMapHe
34paBCTBEHE 3aWTUTE Y LOMOBMMA 34paB/ba Y beorpagy

[Jannua Jleunh-LiBetkoBuh', JoBaHa LipeTkosuh', Pagmuna JaHuunh', BecHa JoaHosuh?, Teopopa Pajkosuh', Munow Bykuesuh?
'YHuBep3utet y beorpapy, ®akyntet opraHu3aLuoHnx Hayka, beorpag, Cpbuja;

2/ HcTuTyT 3a opToneaujy, barbuua’, beorpag, Cpbuja;

*Ynusepautet,Megutepan’, MpasHu dakynter, Moaropuua, LipHa lfopa

CAXETAK

YBoa/Lum CBpxa pafa je ynopeaHa aHanvsa eprikacHoOCTU
NnpuMapHe 3paBCTBEHE 3aLLTHTE Y JOMOBMMA 3[paB/ba Ha Te-
puTtopwju rpaaa beorpaga NpMMeHOM KibyUHUX UHAMKATOPa
neppopmaHcy.

Linrb paga je pa ce npukaxe moryhHoct yHanpehera 3pas-
CTBeHUX ycnyra 1 noBehara irxoBe eprikacHOCTV MPYMEHOM
K/byYHVX MHAVKaTOpa nepdopmaHcu.

Metope Kao anat 3a Mepetbe edUKaCHOCTU NpUMapHe 3apaB-
CTBEHe 3aLuTuTe y AOMOBMMA 3[paBJba Ha TepUTOPWju rpaja
Beorpapa y pagy je neduHMCcaH CKyn KibyYHVX MHAMKATOPA
nepdopmaHcu. 3aTM, Ha OCHOBY BPeAHOCTU AedUHMCAHNX
nomony muX, N3BPLLEHa je ynopeAHa aHann3a eprkacHOCTM
rocmMaTpaHnx JOMOBa 3ApaBsba.

Pe3yntatu Ha ocHoBy fo6ujeHe yKynHe npoceyHe oLieHe edu-
KaCHOCTM MO CBVM NOCMaTPaHUM KibyYHUM MHAUKaTOpUMa nep-
dopmaHcu, Haj6osbe oLiereHN, OfHOCHO HajedrKacHWju [lom
3[paBsba Ha Teputopuju rpaga beorpapa je,Pakosuua’, 4ok je
HajnoLnje oLeHEeH, OAHOCHO HajMame edukacaH [lom 3gpa-

DOI: https://doi.org/10.2298/SARH220301001L

B/ba ,3Be3fapa“. 3ak/byyeHo je Aa Cy JOMOBM 3fpaBba,HoBu
Bbeorpaa” n,Bpavap” mehy Hajmarbe epuKacHUM.

3akmyyvak EdprikacHOCT NnpumMapHe 34paBCTBEHE 3alUTUTe ce
MOXe MePUTU MPUMEHOM KIbyYHUX UHAMKaTOPa neppopmaH-
v, a BOOMjeHN pe3ynTaTi ce MOry KOPUCTUTK Kao OCHOBA 3a
noeehare epuKacHOCTM Npy»Katba ycyra 34paBCTBEHe 3alUTh-
Te JOMOBa 37paB/ba rpaga beorpapa. Ha ocHoBy fobujeHnx
pesynTaTa, npenopyke AOMOBMMA 34paB/ba 3a yHanpehere
epUKaCcHOCTN 3APaBCTBEHNX YCITyra Cy PaBHOMEPHa pacropena
naumjeHata npema ogabpaHnM nekaprmma, Mepetbe 3a/J0BO/b-
CTBa MauujeHata, yHanpehere NHTEPHKX NPpoLieca aHraKoBa-
tbem npodecroHanHNx MeHalepa, nosehare moryhHocTy 1
NpWvKa 3a NpYMeHy HOBUX TEXHOMOTMja U HOBUX 3Hatba, NoBe-
harbe TayHOCTM NofjaTaka Koju ce KOpHCTe 3a AeTasbHe aHanu3e,
MOTUBMCAHOCT fieKapa Aa yHanpehyjy HBO CBeCTU Kog, CBOjUX
6onecHuKa o 3Ha4ajy NPeBeHTNBHUX Nperneaa.

KmbyuHe peun: eprikacHOCT; 33paBCTBO; MPUMapHU HUBO;
KJbyUYHU nHAMKaTopy nepdopmaHcy; beorpaa
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A very rare cutaneous epithelioid
hemangioendothelioma in the right auricle
in a male adult

Milan Filipovi¢'? Tatjana Filipovi¢', Nebojsa Videnovic¢'?, Zlatan Elek'?, Aleksandar Bozovi¢'?

'University of Pristina — Kosovska Mitrovica, Faculty of Medicine, Kosovska Mitrovica, Serbia;
*Pristina Clinical Hospital Center - Gracanica, Gracanica, Serbia;
3Kosovska Mitrovica Clinical Hospital Center, Kosovska Mitrovica, Serbia

SUMMARY

Introduction Epithelioid hemangioendothelioma is an extremely rare tumor of vascular origin, which
mainly affects soft tissues and, in rare cases, also affects the skin.

Case outline A 71-year-old man came for an examination due to a tumor localized on the antihelix of the
right ear. A radical excision of the tumor and reconstruction of the defect with a preauricular transposi-
tion tunnelized Banner flap was performed.

Conclusion Epithelial hemangioendothelioma of the skin is an extremely rare, vascular tumor. It is char-
acterized by local aggression, the appearance of local recurrences and metastatic hematogenous and
lymphogenic spread. Standard dermoscopic examination of this tumor is not important. The appearance
of the tumor itself has no clinical specificity, and most often resembles nodular basal cell carcinoma. An
early visit to the doctor and removing the change early are the key to success in treating this tumor. So
far, no case has been reported that is localized on the antihelix of the ear. Radical surgical excision is the

therapy of choice.

Keywords: epithelioid hemangioendothelioma; vascular neoplasm; auricle

INTRODUCTION

Epithelioid hemangioendothelioma (EHE) is a
vascular tumor of endothelial cell origin. EHE is
extremely rare, with an incidence of 1:1,000,000
[1], and the literature is limited to case reports
and several retrospective studies. It most com-
monly occurs in the lungs, liver, and bones, but
can also occur in the skin [2]. EHE was first
described by Weiss and Enzinger in 1982 as a
soft tissue tumor [3]. Clinically, the neoplasm
usually presents as a slightly raised, erythema-
tous, sometimes painful dermal nodule.
According to the World Health Organization
classification from 2020, EHE is a tumor that is
locally aggressive, with metastatic potential [4].
The rate of local recurrence of EHE is 10-15%,
and the level of lymphatic and systemic metas-
tases is 20-30% [5]. Pathohistological analysis is
the gold standard for definitive diagnosis, where
tumor cells are CD31-, CD34-, FLI-1-, and
ERG-positive [1]. The main treatment for lo-
cal changes is surgical removal. Chemotherapy
and radiotherapy have not been shown to be
effective due to slow tumor growth [6]. The
prognosis of surgically treated local changes is
good, with a five-year survival rate of 75.3% [7].

CASE REPORT

This case demonstrates a rare neoplasm which
unusually presented as a cutaneous lesion. The

location of the lesion on the ear is a challeng-
ing area for the surgeon to reconstruct. Local
flaps, preauricular transposition tunnelized flap
in this case, provide adequate reconstruction
and are cosmetically acceptable. EHE requires
aggressive management, given its potential to
metastasize to lymph nodes, and it requires
continued surveillance after treatment. It is
important to consider alternative histological
diagnoses in patients presenting with cutane-
ous lesions and how this affects management
and prognosis.

A seventy-one-year-old patient was admit-
ted to the surgery department of the Pristina
Clinical Hospital Center— Gracanica, due to a
tumor localized on the antihelix of the right ear.
On physical examination, in the area of the an-
tihelix of the right ear, there was a nodule mea-
suring 0.5 x 0.5 cm, above the level of the skin,
with clearly defined edges, firm consistency,
immobile in relation to the surface (Figure 1).

The anamnestic patient states that he no-
ticed the change four months before and that
it increased rapidly. Upon admission to our
institution, the patient was in good general
condition, with normal laboratory findings,
conscious, oriented, normocardic, eupneic. A
radical excision of the tumor was performed
under local anesthesia. The reconstruction of
the resulting defect was performed using a pre-
auricular transposition flap (Banner flap) tun-
nelized through a cartilaginous fistula created
at the helical crus. The flap was deepithelialized

Received « MpummeHo:
May 8, 2023

Revised - PeBusnja:
November 13,2023

Accepted - MpuxsaheHo:
November 17, 2023

Online first: November 21, 2023

Correspondence to:

Aleksandar BOZOVIC

University of Pristina — Kosovska
Mitrovica

Faculty of Medicine

Department of Surgery

Anri Dinana b.b.

38220 Kosovska Mitrovica, Serbia
aleksandar.bozovic@med.pr.ac.rs



64

Filipovi¢ M. et al.

Figure 1. Appearance of the tumor preoperatively

Figure 3. Histopathological findings at different magnifications show:
a-10x0.25;b-10x0.35; c- 10 x 0.40 [non-encapsulated tumor nod-
ule built of epithelioid cells, more abundant eosinophilic cytoplasm,
round-oval nucleus with noticeable nucleolus and rare mitoses (2-3
mitoses/mm?2), scattered multinuclear cells and small foci of lympho-
cytic infiltrates, and focal, more pronounced superficial, hyalinized
stroma between tumor cells]; and d - 4 x 0.25 (the ratio of tumor
tissue to healthy tissue)

at its base to allow the closure in a single step. The donor
site was primarily closed (Figure 2).

In the pathohistology laboratory, pathohistological and
immunohistochemical analysis of the tumor change was
performed.

Histopathological findings were as follows (Figure 3):

« separated from the epidermis by a narrow free zone,

limited, non-encapsulated tumor nodule built of epi-
thelioid cells, more abundant eosinophilic cytoplasm,

‘ DOI: https://doi.org/10.2298/SARH230508109F

Figure 2. Appearance at the end of the operation

round-oval nucleus with noticeable nucleolus and rare
mitoses (2—-3 mitoses/mm?);

« scattered multinuclear cells and small foci of lympho-

cytic infiltrates;

« focal, more pronounced superficial, hyalinized stroma

between tumor cells.

Immunohistochemical findings were as follows:

o PRAME: + (paler coloring);

« CD34: -;

* BAPI: +;

« ERG: + (Figure 4);

o CD68: - (rare scattered single cells +);

e FLI-1: +;

« CD10: diffuse +;

« Ki-67: about 20%;

« CD31: -

« maximum tumor thickness: 4.3 mm;

» minimum distance from the resection line in depth:

0.2 mm.

After the early postoperative period, which passed un-
eventfully, the patient came for regular follow-up check-ups
at one, three, six, and 12 months postoperatively (Figure 5).

At each examination, clinical, laboratory, and ultra-
sound evaluations were performed in order to confirm
the occurrence of possible metastatic changes. After a one-
year follow-up, which is without clinical manifestations of
disease recurrence, we will continue the follow-up in the
next four-year period.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Written consent to
publish all shown material was obtained from the patient.
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Figure 4. Positive nuclear ERG expression in tumor cells (10 x 0.25)

DISCUSSION

Cutaneous EHE is most common in adults, both men and
women, but there are several cases where cutaneous EHE
has been described in children [8]. According to the World
Health Organization, EHE is a malignant tumor with a
metastasis incidence of 20-30% and a mortality of 10-20%
[4]. Deyrup et al. [9], in 2008, analyzed a series of 49 EHE
subjects and concluded that large tumors (> 3 cm in diam-
eter) with high mitotic activity (more than 3 mitoses) have
a more aggressive clinical course. In our case, the mitotic
activity of the tumor was low, as well as the diameter of the
tumor itself, which indicates that it was a tumor with a low
risk of local recurrence and systemic metastasis. According
to the literature, the clinical findings of EHE vary from
dermal or subcutaneous nodules, through non-healing
ulcers, to small multiple red papules [10, 11].
Pathohistologically, tumor cells with eosinophilic cyto-
plasm, organized in hyaline or mucoid stroma, are present
in EHE [12]. A large number of endothelial proteins may
be useful in the diagnosis of EHE. FLI-1 protein shows
greater sensitivity and specificity in the diagnosis of EHE
than CD-31 and CD-34. CD-34 is positive in more than
90% of vascular tumors, so this marker has low speci-
ficity because it occurs in a large number of soft tissue
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Figure 5. Postoperative appearance after six
months

tumors [13]. Based on research in 2000, Miettinen et al.
[14] showed that the ERG transcription factor is a tumor
marker that occurs in 42 of 43 cases of EHE (Figure 6).
Based on the analysis of Flucke et al. [15], all 39 of their
subjects with EHE tested for ERG were positive, as were
all five tested for FLI-1.

EHE is an extremely rare tumor of vascular origin.
It is characterized by local aggression, local recurrences
and metastatic, hematogenous and lymphogenic spread.
Standard dermoscopic examination of this tumor is unim-
portant. The appearance of the tumor itself has no clinical
specificity, and most often resembles nodular basal cell car-
cinoma. Going to the doctor early and removing the change
early are the key to success in treating this tumor. Radical
surgical excision is the therapy of choice. There are various
surgical procedures described for the reconstruction of the
anterior auricle, including local flaps, skin grafts and even
healing by secondary intention. The authors consider the
tunnelized preauricular transposition flap a good option
especially when compared to interpolated flaps, since it
allows a reconstruction in a single surgical step with de-
creased morbidity and favorable cosmetic results.
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Beoma peaaK KOXHU enuTeNouaHU XemaHrmnoeHaoTesIMom gecHe yliHe LWKoJ/bKe

Ko 0Zpacnor 4yoBeka
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2KNNHNUKO-60MHNYKM LieHTap ,MpuiwTiHa" - TpadaHuua, padanuua, Cpbuja;
*KnuHnuko-6onHMYKK LeHTap ,KocoBcka MuTpoBuua’, KocoBcka MutposuLa, Cpbuja

CAXETAK

YBop EnntenonaHn xeMaHrmoeHnoTenom je n3y3eTHO peaak
TYMOP BaCKyflapHOr NMopeKna, Koju yrnaBHOM 3axBaTa MeKa
TKVBA, @ y PETKMM CllyYajeBMMa 3axBaTa U KOXY.

Mpukas 6onecHuka lMprikasaH je mylwkapal ctapoctu 71 ro-
AVIHY, KOj\ Aonasw Ha npernes 36or TyMopcke NpoMeHe NloKa-
NN30BaHe Ha aHTUXENMKCY AeCHe yLHe WKosbKe. bonecHuky
je ypabeHa pagukanHa ekcuusuja Tymopa 1 peKoHCTpyKLmja
TPaHCMO3ULMOHUM TyHenm3oBaHUM baHeposrm dpnanom.
3aksbyyak EnntenongHn XxemaHrmoeHAOTENNOM KOXe Npes-
CTaBJ/ba M3y3eTHO peflak TYMOp BacKynapHor nopekna. Ka-
paKTepuLLe ce JIOKaJIHOM arpecBHoOLURY, N0jaBOM JIOKaJIHNX

DOI: https://doi.org/10.2298/SARH230508109F

peumamBa 1 METacTaTCKM XeMaToreHUM 1 IMMGOreHVM LWn-
petbem. CTaHAaPAHV [EPMOCKOMNCKM Npersieq 0BOr Tymopa
Huje oA 3Hayaja. M3rnen came TyMOpPCKe NPOMEHe KINHUYKM
Hema crneymdryHocTn 1 Hajuewhe nogceha Ha HoaynapHM
6asouenynapHy KapLmMHOM. PaHy oanasak Kog ekapa 1 paHo
YKMatbatbe NpoMeHe Cy Kibyd ycrexa y leuetby OBOr TyMopa.
[lo capa Huje 06jaBrbeH HujeAaH Cyyaj Koju je nokanv3oBaH Ha
AHTVXENVKCY YLIHe WKOJbKe. PagnKkanHa XvpypLika ekcuysmja
je Tepanuja usbopa.

Krbque peun: enntTenongHn XeMaHrmnoeHaoTeIMom; Backy-
JlapHa Heomnjladma; ylHa LWKOJbKa
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SUMMARY

Introduction Primary malignant tumors of the sternum are rare, with chondrosarcoma being the most
common primary malignant tumor of the chest. The gold standard in treatment is surgical treatment
with wide resection margins, where the rigidity of the chest wall must be ensured, with protection of
internal organs with satisfactory lung function.

Case outline We present a 67-year-old patient in whom previous computed tomography and magnetic
resonance imaging examinations confirmed a tumor mass involving the sternum with the associated ribs,
with involvement of the soft tissues above. First, sternum resection was performed with partial resection
of the associated ribs and soft tissues. Reconstruction and stabilization of the chest wall were achieved
with two layers of polypropylene mesh and methyl methacrylate bone cement with antibiotics. We re-
constructed the primary soft tissue defect with a combination of a large local fasciocutaneous flap raised
from the abdomen and a smaller sliding flap from the chest. The secondary defect was reconstructed by
wide undermining of the skin in the area of the anterior abdominal wall and a small Thiersch-type free
skin graft. In the postoperative period, the flaps were vital, but there was necrosis of the free skin graft.
That defect was closed secondary thanks to bandaging. Respiratory function was preserved.
Conclusion Surgical treatment is the main treatment for sternal chondrosarcoma. With an adequate
preoperative and intraoperative approach, it is necessary to enable good postoperative oncological

outcomes with the achievement of chest rigidity and satisfactory respiratory status.
Keywords: sternal chondrosarcoma; surgical treatment; reconstruction

INTRODUCTION

Primary malignant tumors arising from the
sternum are a rare type of bone and soft tissue
tumor. Chondrosarcoma is the most common
primary malignant tumor of the chest, with
an incidence of < 0.5 per million per year [1].
Due to the hypovascularity and slow rate of
mitosis in chondrosarcomas, they are resistant
to chemotherapy and radiation therapy [2].
Therefore, as the gold standard, a complete re-
section of the primary tumor with wide mar-
gins is the best therapeutical option for sternal
chondrosarcomas [1, 3]. Excision of sternal
tumors is difficult because of the anatomical
proximity to neuromuscular structures and the
limited surgical margins that can be achieved
[2]. Reconstructive procedures must provide
both, rigidity to protect the internal thoracic
organs, and elasticity to maintain lung func-
tion [1].

The aim of this work is to present radical
surgical resection of a rare case of sternal chon-
drosarcoma, as well as the method of recon-
struction of the anterior chest wall defect after
resection.

CASE REPORT

A 67-year-old patient was admitted to our
clinic for surgical treatment of a tumor mass
of the anterior chest wall. On admission, the
patient states that the tumor appeared two years
ago, with slow progression, no pain present,
and no previous occurrence of bleeding. He
denied any difficulty breathing, or weight loss.
He had been treated for diabetes mellitus type
2, hypertension, has been obese and a smoker.

The physical findings were normal, except
for a tumor mass fixed to the anterior chest
wall, without pathological vascularization on
the skin, size 17 x 10 cm, with protrusion above
the level of the anterior chest wall 4 cm (Figure
1 and 2). A computed tomography (CT) and
magnetic resonance imaging (MRI) examina-
tion of the chest verified a tumor mass involv-
ing the sternum and associated ribs, namely the
third, fourth, fifth, sixth, and seventh rib on the
right, and the third, fourth, fifth, and sixth rib
on the left, with involvement of the covering
muscles and subcutaneous tissue (Figure 3 and
4). A tumor biopsy was not performed before
surgery because the tumor showed typical fea-
tures of chondrosarcoma (slow growth, large
size, localization).
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Figure 4. Preoperative chest magnetic reso-
nance imaging scan (sagittal view)

First, an en bloc resection of the sternum with partial
resection of the affected ribs and soft tissues with wide mar-
gins was performed. The mediastinal structures were not
affected by the tumor. After the wide excision of the tumor,
a defect measuring about 24 x 18 cm remained, with the
organs of the chest cavity exposed (Figure 5). The recon-
struction was supposed to stabilize the chest and cover the
soft tissue defect with vital tissue. Given that at the time
of the operation, for technical reasons, the planned 3D
model of the sternum and part of the ribs (made on the
basis of CT and MRI) was not available to us beforehand,
stabilization of the chest was achieved with sandwich tech-
nique, with combination of polypropylene mesh and methyl
methacrylate bone cement with antibiotics (Figure 6). We
reconstructed the soft tissue primary defect with a combi-
nation of a large local fasciocutaneous flap raised from the
abdomen and a smaller sliding flap from the chest. The
secondary defect was reconstructed by wide undermining
of the skin in the region of the anterior abdominal wall and
a small Thiersc-type free skin graft (Figure 7). In the post-
operative period, the flaps were vital, but there was necrosis
of the free skin graft, but that defect was closed secondary
thanks to bandaging (Figure 8). The sutures were removed
on the day 15 after the operation. There was no need for a
blood transfusion. Respiratory function was preserved. The
resected specimen was sent for histological examination

‘ DOI: https://doi.org/10.2298/SARH231018005G

Figure 2. Preoperative view (lateral aspect)

Figure 5. Intraoperative aspect (after resec-
tion)

Garabinovi¢ Z. et al.

Figure 3. Preoperative chest computed to-
mography scan (sagittal view)

Figure 6. Intraoperative aspect after recon-
struction of the anterior chest wall defect
with combination of polypropylene mesh
and methyl methacrylate bone cement with
antibiotics

that confirmed the diagnosis of chondrosarcoma with a
free resection margin from the tumor (Figure 9).

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and national research committee and
with the 1964 Helsinki declaration and its later amend-
ments and comparable ethical standards.

DISCUSSION

Chondrosarcomas make up about 30% of primary bone
cancers, with only 1% of primary bone cancers arising
from the sternum. Chondrosarcomas occur most often in
the third and fourth decade of life, and are more common
in men than in women [2]. In our case, the patient is a
male in the seventh decade of life.

In preoperative diagnosis and planning, CT of the chest
can be considered the gold standard, providing data on
dissemination, lung involvement, the presence of metas-
tases, as well as in the assessment of mediastinal lymph
node involvement [4, 5], and also important role in the
postoperative follow-up of sternal chondrosarcoma, as well
as sarcoma of the other localizations [6]. MRI is used to
differentiate between intraosseous and extraosseous in-
volvement, while positron emission tomography (PET) can
differentiate benign from a malignant tumor, but the type
of tumor cannot be distinguished [2]. Some recent studies
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Figure 7. Postoperative aspect after recon-
struction

indicate the need for larger prospective studies to evaluate
the possibility of differentiating tumor subtypes based on
MRI characteristics [7]. Also, PET can play an important
role in the diagnosis of other types of sarcomas [8]. During
the diagnostic procedure, we performed CT and MRI of
the chest, while PET was not available to us at the time.
In the course of preoperative diagnostics, invasive preop-
erative diagnostics with a surgical needle biopsy of the
tumor can be performed, but it can be uncertain in cases
where the sternum cortex is not affected [5]. In our case,
the tumor biopsy was not performed before the operation
because based on previous non-invasive preoperative diag-
nostic procedures and clinical presentation verified tumor
that showed typical features of chondrosarcoma.

Radical resection with wide margins is the standard for
treatment, given that the use of radiotherapy and chemo-
therapy does not provide satisfactory outcomes [9, 10, 11].
A five-year survival ranges between 64% and 92%, with
negative predictors for survival being high tumor grade,
incomplete (R1) resection, and tumors larger than 10 cm
[9]. In the case of resection margins to be achieved, there
are various recommendations, whereby margins of 4-6
cm are most often recommended [1, 5, 9], or a negative
finding on frozen section, which is considered sufficient
without a certain distance [5].

Although sternal chondrosarcomas are rare, if adequate
treatment is not started in a timely manner, metastases can
occur [12]. Metastases are mostly extrapulmonary [13].

After the resection has been performed and there is a
defect in the chest wall, no reconstruction is required for
defects smaller than 5 cm [1, 4]. For larger defects, it is
necessary to enable the rigidity of the chest wall, obliterate
the dead space, preserve lung mechanics, protect the intra-
thoracic organs, ensure patency with soft tissues, minimize
deformities. Several prosthetic reconstruction materials are
available, including synthetic, biological, metallic materi-
als, and soft-tissue reconstruction with skin grafts, free
flaps, myocutaneous flaps, fasciocutaneous flaps, each of
which has its own advantages and disadvantages [14].

The sandwich technique with methyl methacrylate
between two layers of polypropylene mesh is widely ac-
cepted, because it ensures the rigidity of the chest, which
can be modeled according to the shape of the chest wall.
It is relatively cheap, while its rigidity enables the stability

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):67-70

Figure 8. Presentation of necrosis of the free
skin graft postoperatively

Figure 9. Resected specimen

of the chest wall and the covering of vital structures, while
infection, dislocation and fracture of methyl methacrylate
are most often cited as the disadvantages of this method
of reconstruction [4]. Lardinois et al. [15] reported on 26
cases of reconstruction using the sandwich technique, in
which there were no deaths within 30 days, and postopera-
tive complications were recorded in four patients, while
none of the others numerous studies have not noted an
increased rate of infection [11, 15, 16, 17].1In a series of
cases in 20 patients in which this reconstruction technique
was applied, Foroulis et al. [18] reported only one case of
a methyl methacrylate fracture that was accidentally dis-
covered during follow-up, on a follow-up chest CT scan
after a year and a half of reconstruction, and there was no
dislocation or a violation of the chest wall stability.

Reconstruction of soft tissue defects of the chest wall
depends on the location and size of the defect, the avail-
ability of local and regional options, information on pre-
vious surgery, radiotherapy, the general condition of the
patient and the prognosis of the disease [4].

The advantage of applying local fasciocutaneous flaps is
multiple. They are easy and quick to remove, they are very
reliable because they have good vascularization, the fixa-
tion of the fascia achieves excellent tensile strength, so the
skin closes tightly, they have identical or similar character-
istics of the tissue they replace, blood loss is minimal, and
after their application, numerous possibilities remain for
the following reconstructions, if necessary. The thoracoab-
dominal flap is a fasciocutaneous rotator flap. They can be
based laterally or medially, whereby laterally based flaps
preserve the intercostal arteries, while medially based flaps
preserve the upper epigastric perforator branches [19].

In conclusion, it is important to note that chondro-
sarcomas of the sternum, as very rare tumors, which are
resistant to chemotherapy and radiotherapy, represent a
real challenge for surgical treatment, given that surgical
treatment is the main form of treatment for these tumors.
Careful preoperative diagnosis, operative approach, as well
as adequate reconstruction of defects and soft tissues of
the chest wall, enabling good postoperative oncological
outcomes with the achievement of chest wall rigidity and
satisfactory respiratory status.

Conflict of interest: None declared.
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PagMKanHa peceKkumja U PEKOHCTPYKLMja BEIMKOT XOHAPOCAPKOMA CTEPHYMA

emko lapabuHosuh'? Munan CaBuh'? Hukona Yonuh?, Munan Crojuunh?, CnaBuwa 3aropau?®
'YHUBep3nTETCKN KNHWUYKY LeHTap Cpbuje, Knunuka 3a rpygHy xupyprujy, beorpag, Cpbuja;

*YHueep3uTet y beorpapy, MeanunHcku gakyntert, beorpag, Cpbuja;

YHNBep3NUTETCKI KNUHUYKY LieHTap Cpbuje, LieHTap 3a pagronorujy 1 MarHeTHy pe3oHanLy, beorpag, Cpbuja;
*YH1BeP3UTETCKM KNMHWYKM LeHTap Cpbuje, KnnHnka 3a onekoTnHe, NNacTuyHy 1 PeKOHCTPYKTUBHY Xupyprujy, beorpag, Cpbuja;
YHnBep3uTeTCKM KNUHUYKK LieHTap Cpbuje, KnuHuka 3a optoneacky xvpyprujy u paymatonorujy, beorpag, Cpbuja

CAXETAK

YBopg NpriMapHN ManurHn Tymopu CTepHyma Cy peTku, npwu
Yemy je XOHAPOCaPKOM Hajuelwhn NprMapHU MannrHn Tymop
rPyAHOT Kowwa. 3naTHY CTaHAAPA Y leyetby NpefcTaBrba Xupyp-
LLIKO Neyetbe ca WPOKUM peceKLIMOHM MapriiHama, Npu Yemy
ce Mopa 06e36eANTI PUFMGHOCT FPYAHOT KOLLA Ca 3aLUTUTOM
YHYTpaLLHUX OpraHa y3 3afoBosbasajyhy nnyhHy dyHkuujy.
Mpuka3s 6onecHuKa MNprikasyjemo cnyyaj 67-roguiltber 6one-
CHUKa KOZ KOTa je MPeTXOAHVM Nperiefuma KoMnjyTepr3osa-
HOM TOMOTrpadujom 1 MarHETHOM Pe30HaHLIOM BepudrKoBaHa
TyMOPCKa Maca Koja 3axBaTa CTepHyM ca npunagajyhim pebpu-
Ma, Ca 3axBaTarbeM MEKMX TKMBA 3Haf. Hajrpe je yuntbeHa pe-
ceKLMja CTepHyMa ca napumjanHom pecekuyujom npunagajyhmx
pebapa 1 MeKux TKVBa. PEKOHCTPYKLWja 1 cTabunusayyja 3uga
rPYLAHOT KOLLa MOCTUTHYTA je Ca fBa C/loja MOAUNPOMNMUIEHCKEe
MpeXuLe 1 METUN-METaKPUNATHOT KOLUTAHOT LieMeHTa ca aH-
TMOMOTNKOM. MEKOTKIBHU NPUMapHN AedeKT peKoHCTpymcanm

DOI: https://doi.org/10.2298/SARH231018005G

CMO KOMOVIHALIMjOM BENIMKOT TOKaTHOT GpacLIMOKyTaHOT pextba
OJMrHyTOr Ca npefesna abgomMeHa 1 Marer Knusajyher pexma
ca rpyfHor Kolwa. CeKyHaapHU aedeKT je PeKOHCTPYMCaH Wn-
POKVM MOAMVHMPAEM KOXe Y npefeny npearer TpoyLwHor
31Aa v Manum cnoboAHMM KOXKHUM TpaHCMIaHTaToM Tvna TupLw.
Y noctonepaTMBHOM Neprogy pexteBu cy Gunav BUTanHw, anm
je poLwuno o HeKpo3e CNobOAHOT KOXKHOT TpaHCnaHTaTa. Taj
fedeKT ce 3aTBOPMO CEKYHIapHO 3axBarbyjyhu npesujamy.
PecnunpatopHa ¢pyHKUWja je 6una ouyBaHa.

3akrby4ak XUpYpPLLUKO Jieyetbe je OCHOBHY BUJ, NIeYeHa XOH-
ApOocapKoma cTepHyma. ABeKBaTHUM NpeonepaTvBHUM U VH-
TpaonepaTUBHUM NPUCTYNom notpebHo je omoryhuty gobpe
nocTornepaTMBHe OHKOJIOLLKE NCXOAE Y3 MOCTH3atbe PUTMAHO-
CTV FPYAHOT KoLUa 11 3af0BO/baBajyher pecnmpaTopHor cTaTyca.

KrbyuHe peun: XoHAPOCapKOM CTEPHYMA; XMPYPLUKO JIEUeHE;
PEKOHCTPYKLMja
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The presence of adenocarcinoma of the right colon
and polyp in colonic graft in a female patient with
colon interposition due to caustic stricture of the
esophagus in childhood

Stojan Latinci¢'% Maja Pavlov'? Jovica Vasiljevi¢'? Dragan Vasin'?, Milena Papovi¢?

'University of Belgrade, Faculty of Medicine, Belgrade, Serbia;
University Clinical Centre of Serbia, Clinic for Digestive Surgery - First Surgical Clinic, Belgrade, Serbia;
3University Clinical Centre of Serbia, Emergency Department, Belgrade, Serbia

SUMMARY

Introduction Colon interposition is considered an effective option for esophageal replacement in children,
particularly in cases of caustic esophageal stricture. The use of colonic tissue grafts for esophageal replace-
ment can lead to late complications, including the development of precancerous lesions and malignant
tumors. The aim of the paper is to describe a female patient who was diagnosed with adenocarcinoma
of the right colon at the age of 71, 60 years after surgery for benign esophageal stricture.

Case outline A 71-year-old female presented to our clinic in January 2023 with symptoms of abdominal
pain. At the age of 11, the patient had bypass esophagocoloplasty with retrosternal esophagogastroco-
lonic anastomosis due to esophageal stricture after accidental caustic ingestion. CT imaging revealed
tumor of the ascending colon, estimated stage T4aN1MO0. An upper digestive endoscopic examination
revealed one polyp while a lower digestive endoscopic examination confirmed the presence of a stenotic
tumor in the ascending colon. Furthermore, a polypoid alteration was identified in the descending colon.
CT angiography revealed that the tumor was found to receive its vascular supply through the middle colic
artery, while the colonic transplant received its vascular supply through the right colic artery.
Conclusion It is recommended to implement lifelong endoscopic surveillance for patients who have
undergone colon interposition. In cases such as this, it is crucial to establish a comprehensive treatment
plan and employ effective diagnostic measures to ensure the preservation of the integrity and vascu-

larization of the colonic graft.

Keywords: esophagocoloplasty; endoscopic resection; colon cancer

INTRODUCTION

Colon interposition is considered an effective
option for esophageal replacement in children,
particularly in cases of caustic esophageal stric-
ture [1, 2]. The left transverse colonic graft,
based on the left colic artery, is commonly used
for this purpose, although the ascending or de-
scending colon may also be utilized [3, 4, 5]. In
the past, the retrosternal esophagogastric anas-
tomosis was the most frequently employed pro-
cedure [6]. However, recent research has shown
that the posterior mediastinal route may offer
better outcomes for interposing the colon [7].
The choice between the retrosternal and poste-
rior mediastinal routes for colon interposition
has been a topic of debate [8]. The posterior me-
diastinal route has been shown to be shorter and
associated with fewer cardiopulmonary compli-
cations and anastomotic leaks, potentially con-
tributing to lower rates of hospital mortality [9].

The use of colonic tissue grafts for esopha-
geal replacement can lead to late complications,
including the development of precancerous le-
sions and malignant tumors. Some studies ex-
amined the late complications of colonic inter-
position grafts and found that the development

of malignant tumors was one of the potential
complications. The study highlighted the im-
portance of long-term follow-up and surveil-
lance to detect and manage these complications
in a timely manner [10]. So, it is crucial for
healthcare professionals to be aware of these
risks and to implement appropriate surveillance
and management strategies to ensure the long-
term health and well-being of patients who
have undergone this procedure.

We present a female patient who was diag-
nosed with adenocarcinoma of the right colon
at the age of 71, 60 years after surgery for be-
nign esophageal strictures, where a left trans-
versal colonic graft was used for replacement
of the esophagus.

CASE REPORT

A 71-year-old female presented to our clinic
in January 2023 with symptoms of abdominal
pain; two months earlier, she had a fever. At the
age of 11, the patient had bypass esophagocolo-
plasty with retrosternal esophagogastrocolonic
anastomosis due to esophageal stricture after
accidental caustic ingestion.
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Figure 1. Coronal contrast-enhanced CT im-
age demonstrates the colic transplant placed
through the retrosternal space with eso-colic
anastomosis in the thorax (white arrow) and
colonic tumor in the abdomen (white star)

Figure 2. Sagittal contrast-enhanced CT
image shows the colic transplant placed
through the retrosternal space and colonic
tumor in the abdomen

Latin¢i¢ S. et al.

Figure 3. An upper digestive endoscopic
study revealed one polyp with a narrow base
suitable for electroresection at 25 cm from the
dental arch

Figure 6. Three-dimensional volume render-
ing CT angiography clearly shows abdominal

Figure 4. A polypoid change in the descend-
ing colon

the descending colon

Chest, abdomen, and pelvic tomography imaging re-
vealed segmental thickening of the wall of the ascending
colon, measuring approximately 50 mm in length and with
a wall thickness of up to 12 mm. The imaging also indi-
cated signs of infiltration into the surrounding mesoco-
lon (Figures 1 and 2). Staging performed using the same
imaging modality identified individual lymph nodes in
the surrounding mesocolon, measuring up to 10 x 7 mm.
Notably, no signs of metastatic disease were observed, lead-
ing to an estimated stage of T4aN1MO. An upper digestive
endoscopic study revealed one polyp with a narrow base
suitable for electroresection at 25 cm of the dental arch
(Figure 3). In addition, numerous diverticula and a tortu-
ous lumen were observed distally with neat anastomoses.

Prior to the procedure, laboratory findings revealed
physiological values for a carcinoembryonic antigen, as
well as for 19-9 cancer antigen.

‘ DOI: https://doi.org/10.2298/SARH220815105P

Figure 5. Electroresected polypoid change in

vasculature, including the superior mesenter-
ic artery with tumor vascular supply through
the middle colic artery (white star) and co-
lonic transplant vascular supply through the
right colic artery (white arrow)

In the subsequent diagnostic evaluation, a lower di-
gestive endoscopic examination confirmed the presence
of a stenotic tumor alteration in the ascending colon.
Furthermore, a polypoid alteration was identified in the
descending colon, which was deemed suitable for electro-
scopic resection (Figures 4 and 5). The pathohistological
analysis of the electroresected polypoid alteration revealed
the presence of adenoma tubulare coli descedentis with dys-
plasia epithelialis levis (I-1I).

Considering that the operation was 60 years ago, we
performed a CT colonography with angiography in order
to preserve the vascularization of the colonic graft.

CT colonography with angiography revealed a tumor
located approximately 7 cm from the Bauhinia valve, mea-
suring approximately 52 mm in length. Additionally, three-
dimensional volume rendering CT angiography provided a
clear visualization of the abdominal vasculature, including
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Figure 7. Barium swallow shows colon inter-
position with cervical esophagocolonic and
abdominal gastrocolonic anastomosis

Figure 10. Electroresected polyp in the colonic graft

the superior mesenteric artery. The tumor was found to
receive its vascular supply through the middle colic artery,
while the colonic transplant received its vascular supply
through the right colic artery (Figure 6).

Contrast radiography was performed to assess the func-
tionality of the esophago-colo terminolateral (TL) anasto-
mosis and colo-gastro TL anastomosis. The radiographic
images revealed that the contrast passed unhindered
through the esophago-colo TL anastomosis, which ex-
hibited a normal width of the lumen (Figure 7). Similarly,
the contrast smoothly passed through the colo-gastro TL
anastomosis, which also displayed a normal lumen width
(Figures 8 and 9).

The case was presented at a medical review board meet-
ing and it was decided that, after induction into general
anesthesia, endoscopic electroresection of the previously
verified polyp in the colonic graft should be performed
(Figure 10) before operation. Pathohistological finding of

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):71-75

Figure 8. Barium swallow - lateral view shows
retrosternal interposition of the colonic graft

Figure 9. Passage of the contrast through the
colo-gastro terminolateral anastomosis

Figure 11. Specimen of the ascending colon with stenotic tumor

the electroresected polyp was adenoma tubulovillosum coli
with low epithelial dysplasia.

The patient underwent right hemicolectomy with ileo-
colic anastomosis. The procedure was uneventful, as was
the postoperative period. The patient was discharged on
the eighth postoperative day. Macroscopically, the tumor
exhibited circumferential involvement and infiltration
through all layers of the wall (Figure 11). Definitive patho-
histological findings showed that it was adenocarcinoma
stage T3¢ N0(0/17) MO Bd1. The oncology council advised
the use of adjuvant therapy with 5FU/LV. At the regular
follow-up the patient was without complaints. Control ra-
diography was without signs of recurrence.

The authors declare that the article was written ac-
cording to ethical standards of the Serbian Archives of
Medicine as well as ethical standards of medical facilities
for each author involved. The patients written consent was
obtained for the writing of this case report.
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DISCUSSION

Caustic esophageal stricture is a common indication for
esophageal replacement in children. In pediatric patients,
colon conduit has been found to be a suitable substitute for
the esophagus, particularly when utilizing the retrosternal
technique. The use of colon interposition as a conduit for
esophageal replacement has been well-documented in the
literature [11, 12]. Colon interposition has been shown to
be the most suitable type of reconstruction for esophageal
corrosive strictures, with excellent functional results and
low rates of postoperative morbidity and mortality. The
choice of colon graft is based on the pattern of blood sup-
ply, and the type of anastomosis is determined by the stric-
ture level and the part of the colon used for reconstruction
[13]. Current reconstruction approaches typically involve
the use of an autologous conduit such as the stomach, small
bowel, or colon. However, these approaches are associated
with high morbidity and mortality rates. Therefore, there
is a critical need for alternative approaches to esophageal
reconstruction [14].

Colonic replacement of the esophagus in children leads
to significant anatomical modifications. Understanding the
typical post-surgical changes and recognizing the imaging
characteristics of frequently encountered complications
can enhance diagnostic precision for radiologists and aid
surgeons in devising appropriate treatment plans for these
cases. The literature emphasizes the importance of recog-
nizing the normal postoperative changes following colonic
replacement of the esophagus. The authors highlighted
the need for radiologists to be familiar with the expected
anatomical alterations and to differentiate them from po-
tential complications [15].

Adenoma and adenocarcinoma are recognized as poten-
tial late complications in colonic tissue grafts utilized for
esophageal substitution [16, 17]. The occurrence of ma-
lignant tumors in the transposed colon is a rare long-term
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AL,eHOKapLUMHOM A,eCHOT KOJIOHA M MPUCYCTBO NOMNA Y KONOHWUYHOM rpadTy
Kog 60necHuLe KOA Koje je Y AeTUHCTBY YuMtbeHa KONoNAacTMKa 360r KaycTUuHe

CTeHo3e jEAI-baKa

CrojaH JlatnHuuh'2, Maja Maenos'?, Josuua Bacurbeuh'?, iparax Bacun', Munera Manoswh?

'YHuep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2YHUBEP3UTETCKN KIMHUYKI LieHTap, KnHMKa 3a AUrecTuBHy xvpyprujy — MpBa xupypLuka knuHuka, beorpag, Cpbuja;
3YHUBEP3NTETCKM KIMHUYKY LieHTap, YpreHTHU LeHTap, beorpag, Cpbuja

CAXETAK

YBop E3odarokononnactrika npefAcTaB/ba afjeKkBaTHy npoLeay-
py Kog deLe ca e3odpareanHoM 6eHUrHOM CTEHO30M, HAPOUUTO
y Cllyyajy MHrecTje KOPO3UBHOT CPeACTBa. Ynotpeba KOnoHNY-
HOT TpaHCnaHaTta y OBakBMM CJly4ajeB1UMa MOXe [OBECTU [0
KacHMX KOMNAMKaLmja, yKiby4yjyhu 1 pa3Boj npekaHLepo3HuX
nesuja 1 ManurHux tymopa. Liuss paga je npukas 6onecHuue
CTapocTh 71 roguHy Kog Koje je AnjarHOCTMKOBAH afeHoKap-
LIMHOM [IeCHOT KOJIOHa Le3AeceT roguHa nocse e30darokoso-
nnacTuke 36or 6eHnrHe cTeHo3e jefraka.

Mpukas 6onecHnKa bonecHnua ctapocT 71 roanHy ce jaBuna
Ha Hally KIMHUKY ca 6onosrma y Tpbyxy. Koa me je 60 roguHa
paHuje yunreHa e30harokoonnacTuka ca peTpocTepHaaIHoM
e30$aroracTpoKoNOHNYHOM aHaCTOMO30M 360r CTeHO3e jea-
tbaka ycneq akUAeHTanHe NHrecTuje Kopo3nBHOT CpeacTBa.
lMpernep rpyAHoOr Kolla 1 abgomeHa KoMrjyTepr3oBaHOM TOMO-
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rpaurjom nokasao je TyMmop acLieleHTHOT KOJIOHa, MpoLieteHor
cragujyma T4aN1MO0. EHgocKonmjom roprmx napTuja AUrecTvs-
HOT TpaKTa BeprdUKOBaH je jeaaH nonun y KonoHUYHoM rpadTy,
JOK Ce KONOHOCKONVjOM BEpHPIKyje CTeHO3aHTHa TyMopcKa
NpOMeHa acLiefJeHTHOT KOJIOHa, Kao 1 MoiMMnounaHa NpomMeHa
y fecuefneHTHOM KonoHy. CT aHrnorpadujom ce Bepudukyje
Aa TYMOp BacKynapu3yje cpeftba KonmuHa apTepuja, oK Ko-
NIOHWMYHM TPAHCMNaHTaH fobmja BacKynapu3aLmjy npeko AecHe
KOJIMYHe apTepuje.

3aksbyyak HeonxopHo je yropoyHo eHpockoncko npaherbe
6onecHMKa Kof Kojux je yuntbeHa esodarokononnactuka. Y
C/lyyajeBrMa Kao LWTO je OBaj, HEONXOAHO je YCTaHOBUTU NnaH
neyerba U NPUMEHNTU epUKacHe AnjarHOCTUYKe Mepe Kako 6u
Ce 0UyBaNIN MHTETPUTET 1 BaCKynapm3aLyja KOMOHUYHOT rpadTa.
KmbyuHe peun: e30$parokononnactuka; eHL0CKONCKa pecek-
umja; KapL1Hom aebenor LpeBa
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Primary subtalar arthrodesis with percutaneous
screw fixation and bone grafting through mini-open
sinus tarsi approach for Sanders type IV bilateral
calcaneal fracture — three-year follow-up case report

Zelimir Jovanovi¢', Lazar Mi¢eta'?, Nemanja Jovanovi¢', Danilo Jeremi¢'?, Nemanja Slavkovi¢'?

'Banjica Institute for Orthopaedics, Belgrade, Serbia;
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SUMMARY

Introduction Calcaneus fractures are rare but potentially debilitating injuries. Most of them are displaced
intraarticular fractures, whose management is among controversial issues. There is no consensus on
whether to operate or not. The most often chosen surgical treatment is open reduction and internal
fixation as the primary method. Failure of this surgery often needs secondary subtalar arthrodesis as
definitive management, so primary subtalar arthrodesis in cases with severe comminution represents
definitive treatment in one stage with good functional results.

Case outline We present a case of a 54-year-old male patient with a severely comminuted (Sanders
type IV) bilateral calcaneus fracture. After the withdrawal of local swelling and disappearance of fracture
blisters, the patient was operated on using one-stage bilateral subtalar arthrodesis with percutaneous
screw fixation and bone grafting performed through a mini-open sinus tarsi approach. The early post-
operative period was uneventful. The patient did not walk for the first seven postoperative weeks, after
which rehabilitation was continued with partial weight bearing with a gradual increase of weight-bearing
to full over the next five weeks, after which walking aids were completely phased out. Three years after
surgery, the patient has no symptoms and has a close-to-normal gait.

Conclusion Although this type of injury has traditionally been treated with open reduction and internal
fixation, we believe that primary subtalar arthrodesis with bone grafting through a mini-open sinus tarsi
approach can benefit patients with severe comminution of calcaneus, allowing good functional results
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and patient satisfaction, with fewer postoperative complications and faster definitive recovery.
Keywords: intra-articular fractures; calcaneus; subtalar joint; arthrodesis

INTRODUCTION

Fractures of the calcaneus are rare, potentially
debilitating injuries, which represent a thera-
peutic challenge even for an experienced sur-
geon. About 60-75% of calcaneus fractures are
displaced intraarticular fractures (DIACF) [1,
2]. Operative and nonoperative treatment of
DIACEF have similar results, but some patient
groups benefit from surgery more than oth-
ers. The most widespread surgical treatment
is open reduction and internal fixation (ORIF),
but the results are not uniformly satisfactory.
Failure to achieve an anatomical reduction of
the articular surface leads to the development
of painful arthrosis of the subtalar joint, re-
quiring secondary arthrodesis in many cases
[2]. This led to primary subtalar arthrodesis
(PSTA) as the appropriate treatment method
for DIACEF [2, 3].

This paper aims to present a case of a patient
with Sanders type IV calcaneus fracture treated
by reduction and PSTA through a mini-open
sinus-tarsi approach with osteoplasty with a
graft from the bone bank and the results of a
three-year follow-up.

CASE REPORT

The patient, a 54-year-old male, sustained a
bilateral calcaneus fracture accompanied by
swelling, limited range of motion (ROM), and
palpatory pain after a fall from a height of three
meters. There were no skin or neurovascular
lesions. The patient’s history revealed that he
is a smoker. Radiography and CT scan showed
Sanders type IV intraarticular fractures of both
feet (Figure 1).

The patient was initially immobilized
with compressive Robert Jones bandages.
Throughout the following days, swelling of
soft tissue developed in the hindfoot, and oc-
casional fracture blisters started to appear.

The operative procedure was performed 16
days after the injury, after reducing swelling
and withdrawal of fracture blisters. Surgery
was performed in two acts: first on the left
foot, then on the right with a patient in lateral
decubitus position. Preoperatively, tourniquet
cuffs were placed on both lower legs but in-
flated separately.

The incision, approximately 4 cm long,
was made above the projection of sinus tarsi.
Extraction of the articular cartilage of the
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Figure 1. CT scan of both feet on admission showing severely displaced comminuted
fracture of both calcaneus; a) right calcaneus fracture; b) left calcaneus fracture

Figure 2. Immediate postoperative lateral X-rays; plain radiograph obtained immediately
after surgery; a) right foot; b) left foot

talocalcaneal joint was performed. The articular space and
bone defect were filled with a combination of allogenic
cancellous bone grafts from our institution’s bone bank and
extracted bone parts of the fractured calcaneus.

The reduction of major fragments was performed by
percutaneous manipulation using a Schanz screw. Fixation
of fragments was obtained with two K-wires advanced from
calcaneus tuberosity to the talus body. Two cannulated
screws of 7 mm in diameter and 105 mm and 120 mm in
length were introduced over the wires, ensuring definitive
fixation of the fragments and arthrodesis of the talocal-
caneal joint. The posterior-upper fragment was reduced
percutaneously by another Schanz crew and then fixed with
a cannulated screw 5 mm in diameter and 50 mm in length.

After fluoroscopic evaluation and wound closure,
Robert Jones dressing was applied, and the patient was
rolled over to the other side. Then the talocalcaneal joint
of the right leg was approached in the same manner, and
the same procedure was performed, with the difference of
using two cannulated screws of 7 mm in diameter and 95
mm and 105 mm in length (Figure 2).

The early postoperative period was uneventful. On the
sixth postoperative day, the patient was discharged, and su-
ture removal was performed on the 14th postoperative day.
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For the first seven postoperative weeks,
the patient was without weight-bearing.
Ankle joints’ ROM was slightly limited
and painless, and there was no motion in
the subtalar joints. For the next five weeks,
rehabilitation was continued with partial
weight bearing on the forefoot and the ap-
plication of silicone heel pads in footwear.

After 12 weeks, the patient was able to
walk independently with crutches. In both
ankles, ROM was close to physiological.
Slightly lowered, painless feet arches were
noted bilaterally. The patient gradually
phased out walking aids and started with
full-weight bearing.

Five months after surgery, the patient
could walk normally, with full-weight bear-
ing and without walking aids. The total
AOFAS (American Orthopedic Foot and
Ankle Society Score) was 73 of 100 (pain
30/40; function 38/50; alignment 5/10).

On three more check-ups, 11 months,
24 months, and 35 months after surgery,
the patient exhibited no significant symp-
toms, with AOFAS scores of 72, 73, and
73, respectively, and a close-to-normal gait
(Video 1), and complete return to normal
life activities, including working as an elec-
trician, as before the injury.

The patient has given his written con-
sent for the publication of data in this case
report. The ethics committee of the Institute
for Orthopaedics Banjica decided that this
paper does not require ethics committee ap-
proval (Decision number I-113/20).

DISCUSSION

The outcome of surgical treatment of DIACF is uncertain.
The risk of postoperative complications is the most com-
mon reason why surgeons continue to opt for non-surgical
treatment.

There are indications that less displaced DIACF treated
non-operatively have similar functional results as opera-
tively treated ones [3]. Some authors did not find a statisti-
cally significant difference in the outcome between the op-
erative and nonoperative treatment of DIACF, emphasizing
the risk of postoperative complications [4]. Nevertheless,
the prevailing view is that surgical treatment of these frac-
tures gives better functional results than non-operative
treatment [3]. Buckley et al. [5] reported significantly bet-
ter functional outcomes in surgically treated patients.

The most commonly used approach for the calcaneus is
the extensive lateral approach, allowing good visualization
and can result in difficult wound healing and is more prone
to bone infections, scarring, and arthrofibrosis of the sub-
talar joint. One of the less invasive approaches is through
sinus tarsi (STA). Shortening the operative incision only to
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Video 1. Representative still - patient gait three years after the
operation; available at: srpskiarhiv.rs/global/doc/42577-Oth-
er-259068-1-2-20230206.flv

the space immediately above the tarsal sinus (Mini-STA)
enables satisfactory visualization with minimal trauma to
the soft tissues [6].

Mini-STA and classical STA can be combined with per-
cutaneous techniques to reduce and fix large bone frag-
ments. Several authors presented their results with lower
postoperative complications with adequate repositioning
and stabilization of the subtalar joint when using STA
compared to the extensive lateral approach [7, 8]. Holmes
[7] reported that after 18 years of STA use, he did not en-
counter any complications associated with wound healing
or soft tissue and bone infection. Joseph et al. [9] reported
a higher percentage of complications after an extensive
lateral approach compared with STA, but without statis-
tical significance, bearing in mind that patients treated
using STA were operated on earlier. Syros et al. [10] re-
ported in their retrospective study of 36 high-risk patients
with DIACEF treated with STA that a short time to surgery
had a negative impact on wound complication rate. Two
separate meta-analyses concluded that, in the treatment
of DIACE the extensive lateral approach had significantly
more complications than other, less invasive methods, with
isolated percutaneous screw fixation being the one with the
least complication [11, 12]. Yin et al. [13] indicated that
the surgeon’s volume (number of performed operations)
in treating DIACF is directly correlated with the number
of complications, stating that low-volume surgeons have
almost 15% more complications.

In patients with Sanders type IV fractures, there have
not yet been found significant differences in the outcome
between ORIF and PSTA, and a low number of patients
and quality studies are limiting factors for reaching a defin-
itive conclusion. The advantages of PSTA include shorter
treatment time, shorter postoperative recovery and absence
from work, and lower treatment costs [14].

The results of ORIF in multisegmental DIACF can be
uncertain. In Sanders type IV fracture, anatomical reposi-
tion, good joint congruence, and stable fixation are chal-
lenging to achieve, and many authors advocate using PSTA

Jovanovi¢ Z. et al.

as the treatment method [3, 15]. Even when anatomical
reconstruction and stable fixation are achieved, early post-
traumatic arthrosis of the subtalar joint may occur. Potenza
etal. [2] reported good to excellent functional results after
a five-year follow-up in six patients (seven calcanei) with
Sanders IV type of fracture managed using PSTA through
sinus tarsi approach with cannulated screws and filling of
the bone defect with heterologous grafts.

Huefner et al. [16] state that in 2-17% of patients, it is
necessary to perform secondary subtalar arthrodesis due to
a degenerative disease that developed after reduction and
osteosynthesis. They further report good to excellent results
after open reduction and PSTA in patients with Sanders IV
fracture, and the patients return to total working activities
was observed within 6.4 months on average. In performed
expected value decision analysis Eisenstein et al. [17] con-
cluded that performing ORIF with PSTA is optimal for pa-
tients with DIACEF, compared with isolated ORIF surgery.

It is necessary to point out that obliteration of the sub-
talar joint reduces ROM of the foot, affects normal gait,
and can cause diminished functionality. Almeida et al. [1]
reported a slightly higher average AOFAS score in PSTA
than in the osteosynthesis groups, ranging 65.8-86.8 and
62-82.4, respectively. Considering that our patient had a
total AOFAS score of 73 out of 100 three years after sur-
gery, it encouraged us to give even more space to PSTA as
the solution for DIACE

A study which included 424 non-operatively and opera-
tively treated patients stated that 10% required secondary
arthrodesis of the subtalar joint [5]. For certain patients,
secondary subtalar arthrodesis was more common: men
who do hard physical work, workers who receive com-
pensation for injuries at work, patients with Sanders type
IV fracture, and lower Bohler angle [5]. Sanders et al. [18]
stated that the results of ORIF of type IV fractures are
unpredictable even with experienced surgeons performing
operations because successful anatomical repositioning
and stable fixation are extremely difficult to achieve and
that better results can be obtained by performing PSA.

The advantages of using bone grafts are reflected in the
stimulation of fracture healing and a shortening of the
period to full weight-bearing, increasing mechanical sup-
port of the calcaneus, and avoiding its collapse and post-
traumatic arthrosis of the subtalar joint. Singh et al. [19]
reported similar results in patients undergoing calcaneus
osteosynthesis with or without bone grafts but with earlier
full weight-bearing and better re-establishment of calca-
neus anatomy in the group where bone grafts were used.

Despite the adequate choice of treatment, DIACF can
cause severe patient disability. Performing PSTA in these
patients reduces the risk of reintervention and shortens
the postoperative recovery. The biggest obstacle to the
widespread use of PSTA is the small number of reported
patients treated this way. Our opinion is that the excellent
results of treating our patient’s extremely severe injuries
should encourage others to use PSTA more often, improv-
ing their patient’s quality of life.

Conflicts of interest: None declared.
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MpumapHa cynTanapHa apTpoesa ca nepKyTaHOM GpUKCaLUjoM 3aBPTHMMA U
nonywasawem aedeKTa KowTaHUM rpadpTom Kpo3 MUHU-OTBOPEH sinus tarsi
NPUCTYN y peluaBaky bunatepanHor npenoma KanaHeyca IV tuna no CaHgepcy
— NpMKa3 6onecHuKa ca Tporoguwitbum nepuogom npahema

Xenumnp JoBaHosuh', Jlazap Muyeta'?, Hematba JoBaHoBuh', laHuno Jepemunh'? Hematba CiaBkoBuh'?

"MHcTuTyT 33 opToneaujy baruua’, beorpag, Cpbuja;
*YHueep3utet y beorpapy, MeanunHcku dakynter, beorpag, Cpbuja

CAMETAK

YBog [penomu KankaHeyca cy peTke, anv NoTeHLMjaaHo OHe-
cnocobsbaBajyhe nospepe. Hajueluhe ce paau o gucnoumpaHim
VHTPaapTVKyTapHUM NpeioMrMa Yuje 36prtbaBarbe npeacTa-
BJ/ba je]HO Off KOHTPOBEP3HMX NTakba. He NoCToju KOHCEH3YC O
TOMe Aa v Tpeba 1Ay He CNPOBEeCTY ONepaTNBHO Nleyetse. Haj-
yewhe n3abpaHm XUPYPLLKM TPETMaH je OTBOPEHa peno3uLiyja
1 yHyTpallkba duKcalmja Kao nprmapHu Metod. Heycnex ose
orepaLmje YeCTo 3axTeBa CEKYHAAPHY CynTanapHy apTpoaesy
Kao AedMHUTVBHY Mepy Jleyesa, Tako Aa Ce NpUMapHa cynTa-
NnapHa apTpogesa y C/lyyajeBrma Ca TEeLKOM KOMUHYLIMjOM Mo-
Ka3yje Kao fjobap MeToA fAedUHUTUBHOT jeAHOETaNHOT fleyerba
ca Bobprm GYHKLIMOHANHUM pe3ynTaTuma.

Mpuka3s 6onecHuka Mpukasyjemo cnyyaj 54-roguilrber My-
WKapua ca bunatepanHum KoMyHUTUBHUM (IV Tnom no CaH-
Aepcy) NpenomMom KankaHeyca. [locne noenayerba NOKanHOr
OTOKa 1 NnoBJiayera byna, 6onecHyK je oneprcaH NprMeHoOM
jenHoeTanHe 6unatepanHe cynTanapHe apTpoAese ca nepky-
TaHOM drKcaLnjom y3 nonyraBatbe fedeKTa KOWTaHVM ano-

doi:

rpadpToM Kpo3 MUHK-OTBOPEH Sinus tarsi. PaHn noctonepatvBHy
nepuog je npotao 6e3 komnnmkaywja. MpBux cegam noctone-
paTMBHMX HeAerba 60NeCHUK HUje XO[ao, HakoH Yera je pexa-
6unuTaLyja HacTaB/beHa Ca XO40M Ca AENMMUYHUM OCIOHLIEM
y3 nocteneHo nosehame ontepehera TOKOM HapedHUX NeT
Hefierba, a mocsie Tora Cy momarana 3a XoAarbe MoTNYHO YKMHY-
Ta. Tpy roanHe nocse onepauuje 60NECHVK HEMa CUMMTOME 1
XOfia CKOPO HOPMAJTHO.

3akrpyuak Mako ce oBa BpcTa noBpefe TpaanLIMOHaHO feym
OTBOPEHOM PENO3MLIMjOM 11 YHYTPaLIHOM dUKCaLmjoM, Bepy-
jemo pa nprvmapHa cyntanapHa apTpoAe3a y3 nomnykasatbe
AedeKTa KoLTaHUM anorpadTom Kpo3 MUHU-OTBOPEH Sinus tarsi
MOXe 6UTN O KOPUCTY BoNeCHNLMMA Ca TELIKOM KOMUHALIMjOM
KankaHeyca, omoryhasajyhu gobpe gpyHKUMOHaNHe pe3ynTate
1 33[J0BOSbCTBO MaLlyijeHaTa, Ca Makbe NOCTOMNepPaTUBHUX KOM-
nnvKaumja v 6pXK1MmM oropaBKoM.

KrbyuHe peun: MHTPaapTUKyIapHU MPeNomu; KalkaHeyc; cyn-
TanapHu 3rnob; aptTpogesa

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):76-80



DOI: https://doi.org/10.2298/SARH221104007M

UDC: 616.61-008.6

CASE REPORT / MPUKA3 BOJNIECHUKA

Genotype/phenotype relationship in mild congenital
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SUMMARY

Introduction Congenital nephrotic syndrome (CNS) is a severe disease complicated by hemodynamic
instability, infections, thrombosis, growth disorder and progressive renal failure leading to end-stage
kidney disease within a few years. The mutations of NPHST encoding nephrin is the most common cause
of the CNS.

The aim of this paper was to present a patient with NPHS7 homozygous Ser350Pro missense mutation
that unexpectedly caused a mild clinical course of CNS.

Case outline We present a female patient who was diagnosed with severe nephrotic syndrome at 2.5
months of age. While waiting for the result of the genetic analysis, she was treated unsuccessfully with
corticosteroids and angiotensin converting inhibitor (ACEI) four weeks, and then under Cyclosporine A
(CsA) and ACEI she achieved partial remission within three months. Initially, the milder clinical course was
explained by the positive effect of CsA, but as partial remission persisted even after the discontinuation
of this drug, it remains unclear what influenced the improvement of the clinical course of the disease.
At the time of writing this paper, the patient was 10.9 years old with normal serum creatinine, normal
blood pressure and non-nephrotic proteinuria.

Conclusion NPHST homozygous Ser350Pro missense mutation may be presented by a mild clinical course
of CNS. Further studies are needed to clarify a more predictive CNS genotype/phenotype relationship.

Keywords: NPHS1 gene; nephrin; hereditary nephrotic syndrome; infant

INTRODUCTION

Congenital nephrotic syndrome (CNS) is a
heterogeneous group of disorder characterized
by massive, nephrotic proteinuria, hypoalbumin-
emia, and edema, manifested in utero or during
the first three months of life. CNS consequences
are numerous including hemodynamic insta-
bility, infections, thrombosis, growth disorder
and progressive renal failure leading to end-
stage renal disease (ESRD) usually in the early
childhood [1].

In most cases the CNS is caused primarily
by the underlying genetic abnormality related
to structural and regulatory proteins of the
glomerular filtration barrier [2, 3]. However, it
can rarely be secondary, caused by congenital
infections (syphilis, cytomegalovirus infection,
toxoplasma, rubella, pertussis, immunodefi-
ciency virus infection, malaria, hepatitis B) or
due to immune disease of the mother [3-6].

Nowadays, genetic diagnosis of hereditary
CNS is possible in 85% of cases. More than 80%
of genetic causes of CNS include mutations of
the genes NPHS1, NPHS2, WT1, PLCEI and
LAMB2, while other less commonly mutated
genes account for an additional ~5% of CNS di-
agnoses [2]. The mutations of NPHSI or NPHS2
are the most common causes of the CNS [2, 7].
An established genetic diagnosis of the CNS
has a great influence on its management and

prognosis. Since CNS is almost always a serious
disease that is resistant to immunosuppressive
therapy, management is very challenging and
may require daily albumin infusions and inten-
sive symptomatic treatments, but when optimal
conservative measures are not successful to
avoid complications, early unilateral or bilateral
nephrectomy may be indicated [4]. Therefore,
most children require renal replacement therapy
in early childhood and the mortality rate is
high [1, 4, 8]. However, although patients with
CNS often have an inevitable rapid progres-
sion to ESRD, extremely rare milder cases of
the disease indicate that genetic diagnosis is
not always reliable for predicting the clinical
course of CNS [9, 10].

The aim of this report was to present our
patient with NPHS1 homozygote Ser350Pro
missense mutation that unexpectedly manifested
a mild clinical course. This way, we wanted to
point out the possible variations of the CNS
genotype-phenotype relationship.

CASE REPORT

We present a female who was diagnosed with
severe nephrotic syndrome at 2.5 months of age
(Table 1). It had been noticed that her placenta
was enlarged. Parents denied consanguinity.
An infectious or immunological etiology of the
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Table 1. Trends of renal function, serum protein, proteinuria and therapy over time
Age sCr eGFR Serum Serum . Ui - Daily iv il CsA**
(months) | (umol/l) | (ml/min./1.73 m2) | albumin (g/l) | protein (g/l) prot?::gc/rrizt;nme albumin B(\TV%I;?/) (mg/kgBW/day)
25 15 134.7 9 37 28.2 - - -
73 25 100.8 37 62 328 12g9/24h 0.4 -
9 28 95 26 55 33 12g/24h 0.4 6.2*
10.5 35-40 76.6 31 60 3.6 12g/24h 0.6 5.8
12 33-83 84.8 31 63 5 - 0.9 4.5
18 26 1394 23 55 3.6 - 0.7 4.6
20.5 25-40 148 18 53 49 - 0.9 7.2
24 21 184.3 18 51 4.9 - 1.2 6.6
30 27 153.3 18 54 4 - 1.2 6.6
42 43-45 103.7 - - - - 54
57.5 16 306.2 19 56 3.2 - 0.9 43
Lost to follow-up
9 years 45 136 33 65 1.5 - 0.5 ?
10.5 years 39.9 180 30 63 1.5 - 0.3 -
10.9 years 31 197 32 66 1.45 - 0.3 -

sCr — serum creatinine; eGFR - estimated glomerular filtration rate; iv — intravenous; BW — body weight; CsA - cyclosporine A; **therapy started at the age of eight

months

CNS was ruled out by appropriate investigations. A kidney
biopsy was performed, which showed immature glom-
eruli with a mild degree of mesangial cell hypercellularity
and microcystic dilatation of proximal tubules. A genetic
analysis was requested abroad and homozygous NPHSI
(NM_004646.4) c.1048T>C (p. Ser350Pro) missense muta-
tion was reported. Due to hemodynamic instability caused
by severe hypoalbuminemia, the patient required daily
albumin infusions through a central venous catheter, which
was changed several times due to infections. In addition,
the patient received diuretics, vitamin D, thyroxin, and iron,
as well as anticoagulants, gamma globulin replacement
and antibiotics during frequent infections. Angiotensin-
converting enzyme inhibitor (ACEI) was introduced into
therapy in the third month of life, and corticosteroids from
the seventh month for four weeks, without improvement
of the disease. Cyclosporine A (CsA) treatment was then
initiated with continuing ACEI, and partial remission was
achieved within three months, together with resolving the
need for albumin infusion. CsA and ACEI continued for
the next four years. From the fourth to the ninth year of
life, the girl was lost from medical follow-up because the
situation in the family worsened due to the mother illness
(severe depression that required long-term hospital treat-
ment), which most likely caused her not to receive regular
medication, including CsA. During the most recent check-
up, after the improvement of the mother’s illness, the girl
was 10.9 years old, body height was 125 cm (-2.85 z), body
weight 28.5 kg (-1.36 z), body mass index was 18.2 kg/m2
(0.37 z). Her short stature may not only be the result of a
chronic disease, but also the influence of genetics, as both
parents are short. She was normotensive, without edema.
Her serum creatinine was normal as well as serum protein,
and her proteinuria was in non-nephrotic range (416.8 mg
/ 24 hours) (Table 1).

Ethical approval was granted by the local Ethics
Committee of the Novi Pazar General Hospital. The number

‘ DOI: https://doi.org/10.2298/SARH221104007M

of the ethical approval is 3498/2023. A signed, informed
parental consent was taken for this publication.

DISCUSSION

It is very well known that an established genetic diagnosis of
CNS has great influence of its management and prognosis;
in genetic forms of CNS the use of immunosuppressive
drugs should be avoided and renal biopsy is not necessary
[4, 6]. However, the genetic diagnosis is not always able to
reliably indicate the severity of the disease, which has a great
impact on the treatment of the disease and its acceptance
by the patient and parents or caregivers. Variable disease
penetrance can be a function of the specific mutation(s)
involved or of allele dosage as well as the modulating influ-
ence of additional genetic variants but may also reflect the
action of unlinked modifier genes, epigenetic changes or
environmental factors [11].

While waiting for the genetic diagnosis, we tried treat-
ment with corticosteroids without success, and then with
CsA, during which a partial remission occurred and the
need for albumin infusions ceased. The decision to introduce
CsA in our patient was motivated by numerous problems
in our patient related to daily intravenous albumin infu-
sions, as well as reports on the favorable effect of CsA in
hereditary nephrotic syndrome, which is explained by
its ability to stabilize the actin cytoskeleton beyond its
immunosuppressive effects [12, 13, 14]. In the previous
report [15], the favorable course of the disease was mainly
attributed to the effects of ACEI and CsA. However, since
the patient was under very low and irregular doses of CsA
for the next six years, its influence on the course of the
disease is not entirely clear. The antiproteinuric effect of
ACEI cannot be underestimated but our patient received
the drug in a small dose and probably irregularly. When
everything is taken into consideration, it seems most likely

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):81-84



Genotype/phenotype relationship in mild congenital nephrotic syndrome

Table 2. Clinical and genetic characteristics of the NPHST patients with mild congenital nephrotic syndrome course

Study Age at onset | Mutation in NPHST Clinical course Treatment

Bérody et al. [8] No data c'2.1 31C> A(p.A.rg71 1ser) homozygous Renal survival of 30 years | No data
missense mutation
Fin-major mutation in one gene and a missense Indomethacin and

Kestild et al. [16] After birth | mutation (a change of arginine-743 to cysteine in | Partial remission Enalapril started at three
the extracellular Ig-5 domain) in the other one. months of age
Compound heterozygous for two different

. sequence variants in exons 9 and 27 oo . .

Lenkkerietal.[18] |11 days (NM_004646.4:.1048T>C:p.Ser350Pro; Remission at six months | Supportive
M_004646.4:¢.3478C>T:p.Arg1160Ter)

Espinosa etal. [19] | No data ¢.3478 C>Tin exon 27 homozygous missense Remission at 11 years No data

P ’ mutation of age
. €.3312-23C > Tintron 25 c.2207T > Cexon 16 o o
Li et al. [20] 50 days 928G > A in exon 8 Remission Glucocorticoids
Our case 2.5 months | Ex9: c.1048T > C p. (Ser350Pro) Eﬁag’:rl];emlssmn at12 )(/:;aAr: ACEI during four

CsA - Cyclosporine A; ACEI - angiotensin converting inhibitor

that the NPHS|1 genetic disorder had the primary and de-
cisive influence on the milder course of the disease in our
patient. NPHSI gene is localized to chromosome 19q13.1
and encodes for nephrin protein, which is a fundamental
constituent of the slit diaphragm, and plays a crucial role
in cell signaling [16]. Patrakka et al. [17] found that most
NPHS]1 patients have the negative nephrin expression as
well as the lack of slit diaphragm in kidneys that strongly
indicate the total lack of functional nephrin in these pa-
tients causing massive proteinuria. Only one out of 46
patients with CNS had some nephrin expression retained
in the kidneys associated with a mild CNS clinical course
(Table 2). The authors suggested nephrin expression to be
predictive for the favorable course of NPHS1 disease [17].
This way of predicting the clinical course of the disease is
generally not applied in clinical practice, and the findings
of genetic analysis are mainly used. Table 2 presents other
patients reported in the literature with a mild CNS clinical
course. The homozygous missense mutation in exon 9 of the
NPHSI gene designated as Ex9: ¢.1048T>C p. (Ser350Pro)
was demonstrated in our patient. This mutation was first
reported by Lenkkeri et al. [18] in 1999. To our knowledge,
this homozygous mutation is not known to cause benign
CNS except in our patient. Espinosa et al. [19] reported a
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OgHoc usmehy reHotTuna u peHoTMna y 61arom KOHreHUTaNHOM HeppPOTCKOM

CMHAPOMY
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CAXETAK

YBop KoHreHuTanHm HeppoTCKI CUHAPOM je Tellka 601ecT Kom-
NNKOBaHa XeMoANHaMCKOM HecTabunHowhy, nHdekunjama,
Tpom6o3om, nopemehajem pacta n nporpecujom 6ybpexxHe
NHCydULMjeHUje A0 TEPMUHANHOT CTafunjyma y POKY Of He-
Konuko roguHa. MyTtaumje reHa NPHST koju Kogupajy HedpuH
Cy Hajuyelhn y3poK KOHreHUTaIHOT HePPOTCKOT CUHAPOMA.
Linb oBor papa je Aa onuiiemo 6051ecHuLy ca XOMO3UrOTHOM
NPHS1 Ser350Pro missense MyTaLmnjom Koja je HeoYeKBaHO
n3a3Bana 6sary KNMHUYKM TOK KOHFeHNTaIHOT HepPOTCKOr
CUHApOMa.

Mpuka3 6onecHukKa lMNpurKasaH je ciyyaj AeBojumLie Kojoj je
Ca fiBa 11 M0 MeceLia AnjarHOCTNKOBaH TeWKN HeGPOTCKM CUH-
Apom. [loK je uekasna pe3ynTaT reHeTUYKe aHanum3e, 4eBojumua
je ueTnpu Heperbe b6e3ycneLHo leYeHa KOPTUKOCTEPOMAMMA 1
VHX1OUTOPOM €H31Ma KOj/i KOHBEPTYje aHTVIOTEH3MH, a 3aTUM je

DOI: https://doi.org/10.2298/SARH221104007M

MOZ LIMKSIOCMOPUHOM A 11 IHXMOVTOPOM eH31Ma KOju KOHBEPTY-
je aHrOTEH3MH NOCTUIa AeNMMUYHY PEMUCU]Y Y POKY Of TP
MeceLa. Y noyeTky ce 651axku KNMHUYKM TOK 06jallibaBao no-
3UTVIBHUM AejCTBOM LIKIOCMOPWHA A, anu Kako je AenmMuyHa
pemucuja Tpajana v nocse yKraaka OBOr Jieka, 0CTaje HejacHO
WiTa je yTLano Ha nobosbluakbe KMHUYKOT ToKa 6onectu. Y
BpeMe nucatba OBOT paja bonecHuua je umana 10,9 roguHa,
HOpPMaJiaH KpeaTHVH cepyma, HopMasaH KpBHU NPUTUCAK 1
HeHePOTCKY NPOTENHYPUjY.

3akswyuak NPHST xomo3uroTHa Ser350Pro missense myTauuja
Ce MOXe VCNOsbUTY 6arUM KIMHUYKAM TOKOM KOHT€HUTASTHOT
HedpoTcKkor cuHapoma. MoTtpebHe cy farbe cTyguje aa 6w ce
pasjacHyo NpefnKTUBHM ofHOC U3MeDhy reHoTuna 1 deHoTHNa
Y KOHreHUTaTHOM HEGPOTCKOM CHHAPOMY.

KmyuHe peun: reH NPHST; HedpuH; xepeanTapHu HedpoTcKu
CUHAPOM; OAOjue
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SUMMARY

Introduction There are three groups of disorders during pregnancy: disorders specific for pregnancy that
resolve spontaneously or soon after delivery, acute hepatic disorders coinciding with pregnancy, and
chronic disorders. Drug-induced liver disease prevails among women and it is estimated to be a leading
cause of acute liver injury. Drug-induced hepatitis is rare in pregnancy with only a few cases reported in
literature. Alpha-methyldopa is one of the commonly used drugs in pregnancy that could cause hepato-
toxicity with different clinical presentations and possible adverse effects on normal course of pregnancy.
Case outline We reported a rare case of hepatotoxicity caused by alpha-methyldopa in 26 gestational
weeks pregnancy in a 35-year-old patient admitted because of jaundice and elevated liver function tests.
She had been using antihypertensive drug, alpha-methyldopa, from 12th gestational week, and no other
medication or supplementation was recorded. Ultrasound of the abdomen excluded obstruction or any
other abnormalities. Autoimmune panel was done. Biochemical analyses were indicative of toxic acute
liver injury caused by alpha-methyldopa according to values of transaminase. After 13 days, patient was
discharged recovered from the hospital.

Conclusion Diagnosis of alpha-methyldopa hepatotoxicity is challenging since the low incidence, un-
predictability, diverse symptomatology and absence of specific biomarkers. That is why timely diagnosis

is crucial for the well-being of both future mother and child.
Keywords: drug-induced hepatitis; alpha-methyldopa; hypertension in pregnancy; hepatotoxicity

INTRODUCTION

Hepatic disorders during pregnancy are di-
vided into three groups: disorders specific for
pregnancy that resolve spontaneously or soon
after delivery, acute hepatic disorders coincid-
ing with pregnancy such as acute viral hepatitis,
and chronic disorders — chronic viral hepatitis
or cirrhosis [1]. Drug-induced hepatotoxic-
ity is an acute or chronic liver injury caused
by medications, herbs or dietary supplements
with incidence under 15 per 100,000 in general
population [2]. Although drug-induced liver
disease prevails among women and is estimated
to be a leading cause of acute liver injury, drug-
induced hepatitis is rare in pregnancy with
only a few cases reported in the literature [2,
3]. Alpha-methyldopa is one of the commonly
used drugs in pregnancy that could cause hepa-
totoxicity with different clinical presentations
[4]. Diagnosis is difficult due to its rarity and
diverse symptomatology. Physiological changes
in pregnancy and pregnancy-induced hepatic
disorders make the diagnosis even more chal-
lenging.

Hence, the aim of this paper is to report a
rare case of hepatotoxicity caused by alpha-
methyldopa in pregnancy, pointing out possible
adverse effects of antihypertensive treatment
affecting normal course of pregnancy.

CASE REPORT

A 35-year-old patient was admitted to the
Clinic for Gynecology and Obstetrics at 26
weeks of gestation because of jaundice and
elevated liver function tests. The patient com-
plained of jaundice, dark urine, and pale stools
starting the day before admission. No fever,
pruritus, or any other symptom were report-
ed. She had been using antihypertensive drug,
alpha-methyldopa in the dose of 3 x 250 mg
from 12th gestational week, no other medica-
tion or supplementation was recorded. Besides
that, a normal course of pregnancy has been
established. Her personal medical history was
positive for chronic hypertension and she had
one vaginal delivery three years previously.
Upon admission, clinical examination and lab-
oratory tests were done. Physical examination
showed only skin and scleral icterus. Palpation
of abdomen was without tenderness, rigidity,
or guarding. No organomegaly was palpated.
No leg oedema or varicosities. Vital signs were
within normal range for pregnancy. Obstetrical
ultrasound indicated vital singleton pregnancy
with adequate amniotic fluid and normal pla-
cental insertion. Fetal biometry corresponded
for 24 weeks of gestation. Laboratory findings
were: leukocytes 12.8 x 10"9/L (normal range
4.0-10.0), lymphocytes 6.40% (20.00-45.00),
monocytes 1.60% (4.00-8.00), hemoglobin 121
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g/L, platelet count 273 x 10"9/L, C-reactive protein 22.4
mg/L (0.0-5.0). Prothrombin time was 15.8s, INR 1.48
(0.80-1.20), D-dimer 3.17 mg/L in fibrinogen-equivalent
units (<0.50). Liver tests were as following: aspartate trans-
aminase (AST) 1123 U/L (0-37), alanine aminotransfer-
ase (ALT) 833 U/L (40-120), total bilirubin 217,4 umol
/L (0.0-20.5), direct bilirubin 111.0 umol /L (0.0-3.4),
albumin 32 g/L (34-55), alkaline phosphatase 198 U/L
(40-120), gamma-glutamyl transferase 40 U/L (0-38),
lactate dehydrogenase 757 U/L (220-460). Serological
tests for HIV, hepatitis A, B, and C, Epstein-Barr virus
(EBV) and cytomegalovirus were negative. Ultrasound of
the abdomen excluded obstruction or any other abnor-
mality as cause of present state. During hospitalization,
the patient was closely monitored and followed by expert
perinatologist, cardiologist, and gastroenterologist. Alpha-
methyldopa was suspended and nifedipine was introduced
for blood pressure control. Due to further deterioration of
liver function tests after two days in hospital the emergency
Caesarean section was preformed when female premature
neonate weighing 640 grams was born with Apgar score 2
in the first minute and 3 in the fifth minute.

Further evaluation of patient included autoimmune
panel to exclude autoimmune liver disease (antinuclear
antibody, antineutrophil cytoplasmic antibody, antimito-
chondrial antibody, anti-liver kidney microsomal antibody,
anti-smooth muscle antibody). All tests were negative.
Values of ceruloplasmin, blood and urine copper, urinary
porphobilinogen, alpha-1 antitrypsin were within normal
range. An abdominal magnetic resonance was performed,
as well as magnetic resonance cholangiopancreatography,
indicating liver steatosis and a 9 mm cyst in the tail of pan-
creas without any communication with duct of Wirsung.
Liver function tests were serially monitored and the de-
crease was observed. Ten days after alpha methyldopa ces-
sation values of AST was 137 U/L (0-37), ALT 221 U/L
(40-120), total bilirubin 61.4 umol /L (0.0-20.5), direct
bilirubin 30.6 umol/L (0.0-3.4).

The diagnosis of drug-induced hepatotoxicity was made
by exclusion. Biochemical analysis were indicative of toxic
acute liver injury caused by alpha-methyldopa according
to values of transaminase (AST > ALT) and lactate dehy-
drogenase (LDH) and ALT ratio (LDH : ALT < 1.5). Since
the values of transaminases and bilirubin continued to fall,
the patient was discharged after 13 days.

We confirm that we have read the journal’s position
on issues involving ethical publication and affirm that
this work is consistent with those guidelines. The written
consent for publication of this article has been obtained
from the patient.

DISCUSSION
A rare case of hepatotoxicity as an adverse effect of oral

antihypertensive therapy in pregnancy is presented. Alpha-
methyldopa is widely used drug for hypertension disorder
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in pregnancy that lowers blood pressure acting as central
inhibitory alpha-adrenergic receptor [5]. Hepatotoxicity
with alpha-methyldopa is idiosyncratic, unpredictable and
according to literature starts 1-20 weeks after introduc-
tion of the drug [4, 5]. It is estimated that liver disease
complicates 3% of pregnancies [6]. It is important to dis-
tinguish whether liver disease is pregnancy related or not
[1]. Thorough evaluation is important to distinguish physi-
ological changes in pregnancy, acute liver injury and wide
spectrum of pregnancy-induced hepatic disorders such
as hyperemesis gravidarum, acute fatty liver, intrahepatic
cholestasis of pregnancy and hemolysis, elevated liver en-
zymes and low platelets (HELLP) syndrome. Pregnancy
related disorders such as preeclampsia, eclampsia, and
HELLP syndrome should not be misdiagnosed. Wide panel
of hematological and biochemical analysis is obtained to
help diagnostics. Blood tests including ALT, ALP, bilirubin,
and albumin detect acute liver injury [4]. Transaminase
values above 1000 U/L are indicate of hepatocellular injury
which occurs in viral hepatitis, ischemic or drug-induced
liver injury [5]. Our patient’s liver function tests were in-
dicative of hepatocellular injury.

Differential diagnosis includes infections such as viral
hepatitis, cytomegalovirus and Epstein-Barr virus, but also
autoimmune hepatitis, hypoxic hepatopathy, biliary tract
obstruction, Wilson disease, hemochromatosis and Alpha-
1-antitrypsin deficiency [4]. Diagnosis is mostly made by
exclusion so thorough work-up is mandatory. In this case,
serology and autoimmune panel were done accordingly,
excluding viral and autoimmune disease. Multidisciplinary
team was consulted to exclude various differential diag-
nosis. Imaging methods proved to be very useful. If drug
induced liver injury is suspected, an abdominal ultrasound
should be performed [4]. Additional imaging depends on
clinical presentation. We performed ultrasound of abdo-
men and magnetic resonance cholangiopancreatography
to exclude biliary tract obstruction.

Timely diagnosis with close monitoring is crucial be-
cause liver injury is potentially fatal both for mother and
for child. Luckily, most patients recover after drug ces-
sation, as was here the case. Our patient recovered liver
function and was discharged after 13 days. Fatal outcome is
also possible with only one case described in literature [7].
Because of the diversity of clinical presentation, consulta-
tions of multidisciplinary team could contribute to faster
diagnosis and enable adequate therapy and follow-up.

Diagnosis of alpha-methyldopa hepatotoxicity is chal-
lenging since the low incidence, unpredictability, diverse
symptomatology and absence of specific biomarkers.
Clinical presentation varies from asymptomatic to fou-
droyant and possible fatal outcome and could lead to
adverse perinatal outcome. Thus, timely diagnosis is im-
portant for patient’s recovery in order to avoid neonatal
morbidity and mortality.

Conflict of interest: None declared.
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Pesak cnyyaj xenatutuca y TpyaHohu usassaHor anda-metungonom

WBaHa Nnkuh-Jlahesuh'2, Munow MetpoHujesuh'? CeetnaHa Bpuh-TNetporujesuh'?, AnekcaHapa benecnun’, CredaH [yranuh'2
'YHMBEP3NTETCKN KNHUYKI LeHTap Cpbuje, KnuHuKa 3a ruHekonorujy u akywepctso, beorpag, Cp6uja;

YHneep3uTet y beorpagay, MeguunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBop Mopemehaju dpyHKumje jeTpe Tokom TpyaHohe cy nope-
JbeHU y TpU rpyne: nopemehaju cneunduyHm 3a TpyaHohy Koju
CMOHTaHO Nponase TOKOM TpyAHOhe uny ogmax nocne nopoha-
ja, akyTHa owTeherba jeTpe Koja KoersucTrpajy ca TpyaHohom 1
XpoHuyHa owTehetrba. OwTehera jeTpe y3poKoBaHa NekoBrMa
ce yewhe jaBrbajy Kop »keHa v Bogehu cy y3poK akyTHOr oLuTe-
hetba jeTpe. OwTehetba jeTpe Koja Cy y3poKkoBaHa JIEKoBKMa ce
PEeTKO jaBJbajy y TOKY TpyAHONe; CBera je HEKONMKO CllyyajeBa
3abenexeHunx y nutepatypu. Anda-meTungona je jefaH o Haj-
yewhe KopuwheHux nekoBa ToKom TpyaHohe Koju 61 Morao
[a 13a30Be XenaToTOKCUUYHOCT Ca Pa3inUUTAM KIUHUYKIM
cnKama n MoryRum HeraTyBHIM yTiLiajeM Ha ToK TpygHohe.
Mpukas 6onecHnKa MpefCcTaB/beH je peaak Cryyaj XernaToTok-
CUYHOCTU, KOjU je Y3pOoKOBaH anda-MeTungonom y TpyaHohn
CTapoj 26 rectauujckmux Hefera Kog 6onecHue ctapocTtu 35
rofvHa, Koja je mprumibeHa 360r xyTuLe 1 noehaHux nabopa-
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TOPUjCKUX BPeAHOCTM NapameTapa dyHKUuje jeTpe. bonecHnua
je 6vna Ha aHTUXMNEPTEH3UBHO]j Tepanuju anda-MeTuILoNoM
of 12. Heflerbe rectauuje, 6e3 fokymeHToBaHor kKopuwhera
JPYrux nekoBa Uiy cynnemeHTauuje. YntpasByk abaomeHa je
UCKIbYYMO NOCTOjatbe OKITy3uje unu fpyre natosnoruje y abpo-
MeHy. AyToumyHa o6osbetba cy Takohe UcKibyueHa. brioxemuj-
CKe aHanm3e Cy yKasasne Ha akyTHO TOKCUYHO owTeherbe jeTpe.
TpuHaecT aaHa no obycTaBsbatby Tepanuje bonecHuua je oTny-
LUTEHa OMopaBsbeHa 13 BONHNLE.

3aKksbyuak [JnjarHosa xenatoToKCUYHOCTH NMPOY3POKOBaHe
anda-meTIAONOM je N3a30BHa Majyhn y BUAY HUCKY MHLW-
JeHUWjy, HenpeaBUA/bUBOCT, Pa3NNUNUTY CUMNTOMATONOT ]y
1 oAcycTBo cneundunyHnx bruomapkepa. Ynpaso 360r Tora je
npaBoBpeMEHa AnjarHo3a KpyLumjanHa 3a [obpobut n byayhe
MajKe 1 nnoga.

KrmbyuHe peum: xenaTuTuc y3poKoBaH 1eKoBIMa; anda-meTun-
[OnNa; XunepTeH3uja y TpyAHOMY; XenaToTOKCUYHOCT
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Uncommon muscle metastatic sites of renal cell
carcinoma
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SUMMARY

Introduction Renal cell carcinoma (RCC) is the most common malignant renal tumor. It has a tendency
for spreading to unusual and distant sites, such as the orbit, paranasal sinuses, thyroid gland, heart, skin,
and muscles. Skeletal muscle metastases are accounting for only 0.4% of all metastatic localizations.
Following CT, they may be presented in five different radiology types of lesions.

The aim of our case was CT evaluation of rare skeletal muscle metastatic localizations of RCC, following
the time interval of their occurrence in relation to the appearance of the primary tumor, with emphasis
on metastases in the levator ani muscle, since this metastatic localization of RCC has not been recorded
in the previous literature.

Case outline We present a 66-year-old man after partial nephrectomy, due to a primary diagnosis of RCC.
Three years after the initial diagnosis, multiple distant metastases were verified at typical localizations,
as well as rare localizations such as muscles, including levator ani.

Conclusion Advanced metastases in uncommon locations are most often accompanied by a poor prog-
nosis, therefore the further algorithm includes monitoring the whole clinical and radiological status.
Metastases in the levator ani muscle have been recorded for the first time in this report. Taking into ac-
count that this muscle has very important functions, such as supporting and raising the pelvic visceral
structures, as well as having control of the flow of urine and defecation, it is of great importance to include
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this localization in the CT evaluation.

Keywords: muscle neoplasms; kidney neoplasms; computed tomography; levator ani muscle

INTRODUCTION

Renal cell carcinoma (RCC) is the most com-
mon malignant renal tumor with common
metastatic spreading to lymph nodes, lungs,
liver, opposite kidney, adrenal glands, brain,
and bones. Nevertheless, it was noticed that RCC
may expose unusual and distant sites of metasta-
ses, such as the orbit, paranasal sinuses, thyroid
gland, heart, skin, and muscles [1]. However,
skeletal muscle metastases (SMM) occur ex-
tremely seldom, accounting for 0.4% of all meta-
static sites [2]. According to literature data, the
average interval between the primary diagnosis
of RCC and the first SMM is 32 months [3].

For the first time, according to former litera-
ture data, we noticed metastases in the levator
ani muscle (Figure 1). The levator ani muscle
consists of the confluence of three muscles: pu-
bococcygeus, puborectalis, and iliococcygeus
muscles. The function of the levator ani is to
support and raise the pelvic visceral structures.
Furthermore, it helps to manage mechanical
pressures during movement and assists during
respiration. In addition, the levator ani muscle
through the pubococcygeal muscle, as its infe-
rior medial part, controls the flow of urine, as
well as defecation and proper sexual function-
ing [4, 5, 6].

Following computed tomography (CT),
SMM may be presented in five different

radiological types of lesions [1, 7]. In our case,
type II is the most common, presented as cen-
tral low attenuation with rim enhancement as
it occurs in the levator ani (Figure 1).

The aim of this report was CT evaluation of
unusual localizations of metastatic lesions of
RCC, such as those in skeletal muscles, due to
the interval of their appearance with regard to
the occurrence of the primary tumor, with an
accent on metastases located in the levator ani
muscle, since this metastatic site of RCC was
not noticed in the literature data.

CASE REPORT

We present a 66-year-old male with a primary
diagnosis of clear cell renal cell carcinoma
(ccRCC, Fuhrman grade II-III), initially
verified four years previously. The patient
underwent partial nephrectomy of the right
kidney. Three years after the initial diagnosis,
the patient manifested clinical exacerbations:
dizziness, headaches, vomiting, and postural
instability, as a consequence of brain metasta-
ses. Consequently, body and head CT exams
verified distant metastases for the first time,
in the left adrenal gland, left kidney, lung,
brain, and in muscles (Table 1): left levator
ani muscle, right thyrohyoid muscle, erector
spine muscle [at the level of sixth and seventh
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Table 1. Localization of skeletal muscle metastases of renal cell carcinoma with the
sizes of the lesions during a one-year period between CT when muscle metastases were
discovered for the first time (October 2021) and at the newest CT exam (October 2022)

The multidisciplinary tumor board deter-
mined targeted therapy treatment with pazo-

- - - : - : panib due to metastatic disease of RCC.
Site Size of the lesion | Size of the lesion | Increasing volume of
(October 2021)* | (October 2022)* the lesion Thereon, CT exams were performed every
(Oct. 2021 - Oct. 2022) three months. After nine months, next to the
Levator ani¥ 17x11x13mm | 26 x 18X 22mm 4.23 its size ninth targeted therapy treatment, additional CT
Thyrohyoid 10x8x10mm | 11X 13X 19mm 3.39its size was done and new sites of muscle metastases
7%x6 7}5 mm 1162>:< 1 83 ;11 06 rmn 1585 /'£5 size were detected: in the erector spine muscle, at
Erector spine the level of the fifth lumbar vertebra, and in the
c6-C7 25x 14x30mm | 35x32x41 mm 4.37 its size costal part of the right diaphragm. In addition,
Th8-Th9 10x10x38mm | 23 x 14X 55 mm 4.66 its size all earlier metastases persisted, with the sign of
Tho 7 8x6>15mm ,” rogression in size (Figure 1a)
L1 9x13x14mm | 15x 18x 31 mm 5.11 its size prog 8 :
L4 5x7x4mm | 10x13x19mm 17.64 its size The last CT exam was done after 12 targeted
L5 /* 12x19x20mm ™ therapy treatments, when the new sites of me-
Sacroiliac joint 8X17Xx26mm | 24x37 X 53 mm 13.3its size d: lesi in th
—— » 1A% 15% 14 mm m tastases were reported: one more lesion in the
1apirag right thyrohyoid muscle and one lesion in the
lliacus 16x10x15mm | 20X 10X 16 mm 1.33its size . .
— right erector spine muscle at the level of the
Adductor magnus | 17 X 15X 23 mm | 29 X 24 X 37 mm 4.39 its size . . .
- —— ninth thoracic vertebrae. Most importantly, all
Gluteus maximus | 11X5x12mm | 12X 25x 13 mm 5.91 its size

earlier verified lesions exhibited progression in

¥Lesion in this muscle reported for the first time according to the literature;
*(AP x LL x CC, anteroposterior X laterolateral x craniocaudal);
Mesion was not detectable on the first CT exam (October 2021)

size (Table 1, Figures 1b, 1c, 2b).
Magnetic resonance imaging was not per-

cervical vertebrae; at the level of eight thoracic vertebrae;
at the level of the first lumbar vertebrae, as well as fourth
lumbar vertebrae and near the right sacroiliac joint (Figure
2a)]; left iliac muscle, right adductor magnus muscle and
in the right gluteus maximus muscle.

Due to the brain metastases, the patient underwent
osteoplastic decompressive craniotomy occipitally left,
toward tumor extirpation. Therapy continued with ra-
diosurgery procedures (gamma knife).

Figure 1. (a) Type Il lesion, presented as central low attenuation with
rim enhancement, (arrow) in the levator ani muscle, next to the ninth
targeted therapy - 20 X 13 x 20 mm [anterior-posterior (AP) X latero-
lateral (LL) x cranial-caudal (CC)] and progression of the same lesion
three months later - 26 x 18 x 22 mm (AP x LL x CC) in (b) axial (arrow),
and (c) coronal plane (arrow)

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):88-91

formed, due to the presence of a metallic foreign
body in the patient. The multidisciplinary tumor
board did not recomend the biopsy of muscle metastases,
taking into account the synchronic appearance of other
distant metastases, as well as small sizes of muscle lesions,

Figure 2. Coronal contrast-enhanced CT metastatic lesion in erec-
tor spine muscle near the right sacroiliac joint (a) initial finding (ar-
rows) - 8 X 17 X 26 mm [anterior-posterior (AP) x latero-lateral (LL)
X cranial-caudal (CC)], and (b) the same lesion in progression on the
last CT - 24 x 37 x 53 mm (AP x LL x CC) (arrows), which is 13.3 times
greater than the initial CT, making it one of the largest progressions
among the recorded lesions

Figure 3. Axial contrast-enhanced CT metastatic type | lesion, pre-
sented as oval-shaped lesions, with homogenous enhancement (a) in
the right adductor magnus muscle (arrow), (b) type Il lesion (dotted
arrow), and type lIl (arrow) in the left iliac muscle; the right iliac muscle
without any type of metastases (arrow)

www.srpskiarhiv.rs



20

which manifested neither compressive effects nor clinical
manifestations.

The authors declare that the article has been written in
accordance with ethical standards of the Serbian Archives
of Medicine as well as ethical standards of medical facilities
for each author involved. No personal data of the patient
have been presented in the manuscript. Written consent to
publish all shown material was obtained from the patient.

DISCUSSION

This case report presents rare distant skeletal metastases
of RCC, including those in the levator ani muscle, which
are shown for the first time.

At the time of discovery, about 16% of patients with
RCC had distant metastases; around 25% of patients with
localized RCC ended up having distant metastases after
the nephrectomy, while skeletal muscles are extremely
rare, accounting for 0.4% in all metastatic sites [1, 2]. In
our case, distant metastases, including those in skeletal
muscles, occurred 43 months after primary diagnosis and
partial nephrectomy, which is more than the previously
described average time of appearance of the first SMM,
which was 32 months [3].

SMM from carcinomas are commonly located in the
axial region of the body. This is of particular importance
to distinguish these lesions in muscles from primary
soft-tissue neoplasms [8]. We reported spinal erectors,
iliac muscle, adductor magnus muscle, gluteus maximus
muscle, and levator ani muscle, as the most frequent lo-
calizations of muscle metastases, which is in accordance
with previous data [3].

Although skeletal muscles represent 50% of the total
body mass, metastasis to these sites is very rare due to
some homeostatic conditions, such as high concentration
of lactate, which prevents neovascularization of metastatic
deposits [8, 9].

The most common way of SMM dissemination is hema-
togenous. Nevertheless, spreading has also been described
to occur through venous vessels, e.g., the paravertebral
venous plexus, intramuscular aberrant lymph nodes, as
well as through perineural spread [10]. Accordingly, the
occurrence of metastases in paravertebral muscles could
be explained by dissemination through the paravertebral
venous plexus.

Contrary to the previous explanation, alteration of
the normal protective environment, such as trauma, can
make these sites suitable for developing metastatic depos-
its. Trauma is thought to cause focal hyperemia, with an
increase in blood flow and releasing growth-promoting
factors, that can trap circulating tumor cells and induce
metastatic seeding [11].

By literature data, there are presented five types of
muscle metastases: focal intramuscular masses (type I),

DOI: https://doi.org/10.2298/SARH230111003S
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abscess-like intramuscular lesions (type II), diffuse meta-
static muscle infiltrations (type III), multifocal intramus-
cular calcifications (type IV), and intramuscular bleedings
(type V) [7]. In up to 83% of cases, the most common CT
presentation occurs as a discrete rim-enhancing lesion with
a central hypodense area, which matches with type II [12].
In our case, this is the most common type of CT presenta-
tion as well, with the exception of oval-shaped lesions, with
homogenous enhancement in the right adductor magnus
muscle and in the right gluteus maximus muscle, which
correspond to type I (Figure 3a). In the left iliac muscle,
the lesion exhibits characteristics of both type IT and III -
abscess-like intramuscular lesion combined with muscle
swelling (Figure 3b).

The pubococcygeal muscles form the inferior medial
part of the levator ani muscle and control the flow of urine,
as well as defecation and proper sexual functioning [4, 5,
6]. In our case, in the left pubococcygeal muscle is a rim-
enhanced lesion, which looks like other lesions with radi-
ology type II (Figure 1). Taking into account all previous
stated functions of the levator ani muscle, we regard that it
is of great importance to include this localization in con-
sideration during the CT monitoring of metastases of RCC.

Due to the rarity of muscle metastases, it is important
to notice the value of MRI, in order to distinguish primary
soft tissue tumors from metastatic tumors, as it has been
reported previously [7]. Nevertheless, biopsy still remains
the gold standard to diagnose and differentiate RCC me-
tastasis from other soft tissue tumors [2].

Taking into account that the metastases in the skeletal
muscles are usually painless and have a small size, they
can remain asymptomatic for a long time and often be
detected when they reach a large size [13]. Nonetheless,
in our case, all muscle metastases were reported as ac-
cidental and asymptomatic, probably due to their small
size and absence of compressive effects on the nearest
structures, except recurrent rectal pain and hemorrhoids
likely resulted from the compressive effect of the mass on
the levator ani muscle.

Patients with RCC with metastasis to rare sites most of-
ten have advanced cancers with poor prognoses [1]. At the
moment when the muscle metastases were verified initially
in our case, other distant metastases, including those in the
brain, already existed. We would especially like to under-
line the significance of the appearance of the levator ani
muscle metastases, reported for the first time according to
the literature, due to its important physiological functions
and to include this localization in consideration during
the CT evaluation.

Further algorithm includes monitoring of the entire
clinical and radiological status, due to administered tar-
geted therapy, along with the size and possible occurrence
of new muscle metastases.

Conflict of interest: None declared.

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):88-91



Uncommon muscle metastatic sites of renal cell carcinoma

REFERENCES

1. Singla A, Sharma U, Makkar A, Masood PF, Goel HK, Sood R, et al.
Rare metastatic sites of renal cell carcinoma: a case series. Pan Afr
Med J. 2022;42:26. [DOI: 10.11604/pam;j.2022.42.26.33578]
[PMID: 35910051]

2. Safadi A, Abu Ahmad MS, Sror S, Schwalb S, Katz R. Simultaneous
metachronous renal cell carcinoma and skeletal muscle metastasis
after radical nephrectomy. Urol Case Rep. 2017;16:17-9.

[DOI: 10.1016/j.eucr.2017.09.013] [PMID: 29021965]

3. Haygood TM, Sayyouh M, Wong J, Lin JC, Matamoros A, Sandler
C, et. al. Skeletal Muscle Metastasis from Renal Cell Carcinoma:

21 cases and review of the literature. Sultan Qaboos Univ Med J.
2015;15(3):e327-37. [DOI: 10.18295/5qum;j.2015.15.03.005]
[PMID: 26357552]

4. Gowda SN, Bordoni B. Anatomy, Abdomen and Pelvis: Levator Ani
Muscle. 2022 Oct 26. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024 Jan-. [PMID: 32310538]

5. Nyangoh Timoh K, Moszkowicz D, Zaitouna M, Lebacle C,
Martinovic J, Diallo D, et al. Detailed muscular structure and
neural control anatomy of the levator ani muscle: a study based
on female human fetuses. Am J Obstet Gynecol. 2018;218(1):121.
e1-121.e12.[DOI: 10.1016/j.2j0g.2017.09.021] [PMID: 28988909]

6.  Emerich Gordon K, Reed O.The Role of the Pelvic Floor in
Respiration: A Multidisciplinary Literature Review. J Voice.
2020;34(2):243-9. [DOI: 10.1016/j.jvoice.2018.09.024]

[PMID: 30447797]

7. Surov A, Hainz M, Holzhausen HJ, Arnold D, Katzer M, Schmidt J,
et. al. Skeletal muscle metastases: primary tumours, prevalence,
and radiological features. Eur Radiol. 2010;20(3):649-58.

[DOI: 10.1007/500330-009-1577-1] [PMID: 19707767]

8.  Pretell-Mazzini J, Younis MH, Subhawong T. Skeletal Muscle
Metastases from Carcinomas: A Review of the Literature. JBJS
Reviews. 2020;8(7):e1900114-8.[DOI: 10.2106/JBJS.RVW.19.00114]
[PMID: 32618741]

9.  Stergioula A, Pantelis E, Kormas T, Agrogiannis G. Case report:
skeletal muscle metastasis from follicular thyroid carcinoma
presenting as synovial sarcoma. Front Oncol. 2023;13:994729.
[DOI: 10.3389/fonc.2023.994729] [PMID: 36845746]

10.  Perisano C, Spinelli MS, Graci C, Scaramuzzo L, Marzetti E, Barone
C, et al. Soft tissue metastases in lung cancer: a review of the
literature. Eur Rev Med Pharmacol Sci. 2012;16(14):1908-14.
[PMID: 23242715]

11. Song Q, Sun XF, Wu XL, Dong Y, Wang L. Skeletal muscle
metastases of hepatocellular carcinoma: A case report and
literature review. World J Clin Cases. 2021;9(14):3334-41.
[DOI: 10.12998/wjcc.v9.i14.3334] [PMID: 34002142]

12.  Daneti D, Senthamizhselvan K, Verma SK, Mohan P. Gastric
adenocarcinoma presenting with multiple skeletal muscle
metastases. BMJ Case Rep. 2021;14(1):e239518.

[DOI: 10.1136/bcr-2020-239518] [PMID: 33462054]

13.  SunJ, Zhang Z, Xiao, Li H, Ji Z, Lian P, et al. Skeletal Muscle
Metastasis From Renal Cell Carcinoma: A Case Series and
Literature Review. Front Surg. 2022;9:762540.

[DOI: 10.3389/fsurg.2022.762540] [PMID: 35310441]

MuwuhHe meTactase KapumHoma 6ybpexHux heauja

Maja Wanuh', Oannuya HuHkoBuh', AnekcaHgpa bota', 3opuua Munowesuh'?, Anekcanapa Epuh-Hukonuh!
MHcTnTyT 33 oHKonorujy 1 paguonorujy Cpbuje, Cnyx6a paguonoluke aujarHoctuke, beorpag, Cpbuja;

2YHueep3uTeT y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja

CAMETAK

YBopg KapumHom 6y6pexHux henwja je HajsacTynibeHmuju ma-
NUrHM Tymop 6y6pera. Ocum Wnpetrba Ha yobuyajeHe noka-
nu3auuje — cynpotaH 6y6per, HagoybpexHe xne3pae, nnyha,
jeTpy, Mo3ak, KoLTaHu C1CTeMm, MOKa3yje TeHAeHLVjy Ka NnojaBu
yOa/beHUX MEeTacTasa Ha PETKIM MeCTIMA, Kao LITO Cy opbuTa,
napaHa3zasHu CUHYCY, LWITUTACTa XNe3Aa, CpLe, Koxa 1 muimhn.
lMojaBa MeTacTasza y ckeneTHUM MULLIMAKMA je U3y3eTHO PeTKa,
umHehw ceera 0,4% CBUX MeTacTaTCKMX ioKanu3aumja. MeTa-
CTase y ckeneTHUM muwmnhuma, npaheHe KoMmnjyTepr3oBaHOM
Tomorpadujom (CT), MOry ce Npe3eHTOBaTH y NET PaAVONOLLKMX
TUMOBA Ne3Kja, a Y Hallem pajy Haj3acTyn/beHunja nesuja je no
JpYyrom Tny — ,MHTPaMyCKyfapHa Jie3nja Hanuk ancuecy”.
Linmb Hawer papa je 6una CT eBanyaLinja peTKUX JIoKanu3sauuja
MeTacTaTCKMX Nie3nja KapuuHoma 6ybpexHux henwvja y cke-
neTHUM MuwKhumMa, npateh BpeMeHCKN UHTEPBan HIXOBOT
HacTaHKa y OBHOCY Ha MojaBy NMPYMapHOT TYMOPa, Ca akLeHTOM
Ha mMeTacTase nouupaxe y musculus levator ani, 6ynyhu ga oBa
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MeTacTaTCKa Jlokanm3alyja KapuuHoma byopexHux henuja Huje
eBUAEHTVPaHa y oCafallboj nuTepaTypu.

Mpukas 6onecHnKa Y oBom pagy NpefcTaBuiv cmo 66-rogu-
WHEr MyLLKapLa ca KapLrHomom bybpexHux henuvja gecHor
6ybpera. Tpu roauHe nocsie NocTaBke VHWLMjaNHe AnjarHo3e
€BUAEHTVPAHE Cy yha/beHe MeTacTase Ha TUNMYHUM, anii U Ha
PEeTKMM NoKanu3aLjama — CKeneTHUM Muwmnhnma, yKibyuyjyhn
1 m. levator ani.

3akrbyyak Y3Hanpezfosane MeTactase Ha HETUMUYHYM J0Ka-
nr3auujama Hajuewhe cy npaheHe nowom NPOrHo3om, na je y
HacTaBKy Neyerba OUTHO BPLUMTY KaKO [1jarHOCTUYKY, TaKo 1
KIIMHUYKY eBanyauujy. Y OBOM NpurKasy je NpBuv NyT eBUAEH-
TpaH m. levator ani Kao peTka MeTacTaTcKa fokanusaumja. C
0031pom Ha BaxkHe pu3nonoluke dyHKLuje oBor muwuha, Kao
LUITO Cy KOHTPOJ1a MOKpPEHba 1 AedeKaLinje 1 nofpasatbe nen-
BMYHVIX BUCLIEPAJTHIX CTPYKTYPa, OBa SIoKanu3aLuja 6v pebano
yBeK Aa 6yne obyxBaheHa CT eBanyaLyijom.

KrbyuHe peun: MmywhHe MeTacTase; Heonnasma bybpera; Kom-
njyTepu3oBaHa Tomorpaduja; musculus levator ani
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SUMMARY

Malignant pleural mesothelioma (MPM) is a rare malignancy with poor prognosis. In recent years, sig-
nificant progress has been made in the treatment of this disease, including surgical and radiotherapy
techniques, systemic therapy, and immunotherapy. Due to the wide range of clinical presentations, a lack
of phase-lll randomized trials, and heterogeneity in treatment approach, the treatment of MPM remains
challenging regardless of available diagnostic and therapeutic guidelines.

The limited possibility to avoid critical healthy organs (particularly lungs), overexposure of which can
lead to severe, and even fatal, radiation-induced toxicity, makes high-dose radical radiotherapy very
demanding. Thus, the majority of patients in the era of conventional radiotherapy were mostly referred
to no more than palliative radiotherapy.

Technological development in radiotherapy such as respiratory gating, 4D computed tomography,
intensity-modulated radiotherapy, volumetric modulated arc therapy, stereotactic techniques, and
proton therapy, made a step forward in treating MPM with this modality. Today, MPM radiotherapy can
be considered in various indications, alone or in combination with surgery and systemic treatment.
However, many questions remain open, and further investigation is needed especially in dose escalation
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possibility and lung sparing.
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INTRODUCTION

Malignant pleural mesothelioma (MPM) is
a rare malignancy, but the outcome remains
poor with less than 5% of the five-year overall
survival for all stages [1, 2, 3]. To date, it is of
great oncological concern since it is correlated
with significant morbidity and severe symp-
toms such as pleural effusion, dyspnea, pain,
and fatigue [4, 5].

Due to various clinical presentations of
MPM and challenging clinical scenarios, the
treatment of MPM must be decided by a mul-
tidisciplinary approach, with an individually
tailored strategy concerning the stage of the
disease, histology, performance status, comor-
bidities, and patient preferences [6].

In the absence of clear data on the radio-
sensitivity of mesothelioma, clinical evidence
points out that it is a rather radioresistant dis-
ease, needing a high dose of radiotherapy to
the near proximity of critical healthy structures
in order to obtain local control. With conven-
tional radiotherapy (2D and 3D conformal ra-
diotherapy), the treatment of MPM was mainly
directed to surgery and systemic therapy, while
radiotherapy was usually palliative or adjuvant
in selected cases [4].

Technological developments in radiothera-
py including respiratory gating, 4D computed
tomography (4DCT), intensity-modulated

radiotherapy (IMRT), volumetric modulated
arc therapy (VMAT), stereotactic body radio-
therapy (SBRT), and proton therapy, brought
back the interest to radiotherapy alone or in
combination with systemic therapy and/or sur-
gery. The choice of the radiotherapy technique
depends on the clinical context, treatment intent
(curative or palliative), localization and bulk of
the target, organs at risk, and planned dose [7].

In the treatment of MPM today, radiotherapy
has five major indications: 1) hemithorax irra-
diation prior to extrapleural pneumonectomy
(EPP); hemithorax irradiation after extrapleural
pneumonectomy; 3) hemithorax irradiation af-
ter lung spearing therapy (pleurectomy/decorti-
cation and/or systemic therapy); 4) prophylactic
(procedural path) irradiation, and 5) palliation.

In 2019, Gomez et al. [8] published detailed
guidelines for radiotherapy target delineation
and treatment delivery for all the above-men-
tioned indications.

All five indications will be discussed focus-
ing on novel radiotherapy technique possibili-
ties, current practice, and open questions.

MPM RADIOTHERAPY PLANNING

Every radiotherapy treatment planning starts
with the patient immobilization. For MPM
patients it is usually a wing board, with arms
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Figure 1. 4D computed tomography of the thorax; target volume delineation and organs
at risk; gross tumor volume - orange contour at coronal slice; clinical target volume
- light pink contour; planning target volume — purple contour; organs at risk: spinal
column - yellow contour; esophagus — brown contour; heart - red contour; both lungs
delineated, both kidneys and liver (Institute for Oncology and Radiology of Serbia)

overhead, the procedural scar marked with led markers.
Standard 3D or 4DCT is performed in free breathing, from
the lung apex to the third lumbar vertebrae due to low dia-
phragm insertions, with 2.5-3 mm thick slices. Prior diag-
nostic positron emission tomography - computed tomog-
raphy is advisory for better gross tumor volume (GTV)
delineation. The clinical target volume encompasses the
entire thoracic cavity, as well as mediastinal lymph nodes.
Planning target volume (PTV) is an additional margin of
5-10 mm in all directions for respiratory and set-up uncer-
tainties. Organs at risk include both lungs, heart, kidneys,
spinal cord, liver, and esophagus (Figure 1).

HEMITHORAX RADIOTHERAPY PRIORTO EPP

Surgery for mesothelioma after IMRT radiation therapy was
introduced by de Perrot et al. [9] in 2016 as a trial resem-
bling standard hypofractionated preoperative radiotherapy
approach in other malignant tumor localization, predomi-
nantly rectal cancer. A high radiotherapy dose of 25 Gy in
five fractions was delivered to the whole hemothorax, with
a simultaneous integrated boost of 5 Gy to GTV, aiming
to inhibit reimplantation of malignant cells after surgery.
Significant risk of high-grade cardiopulmonary toxicity was
avoided by immediate surgery, six days after completion of
radiotherapy. Overall survival in the whole group of patients
was 36 months, but almost 30% of the patients had grade 3
or higher complications, including three treatment-related
deaths. SMART trial in 2020 provided promising outcomes
with this technique, but due to significant treatment-related
morbidity it was not widely adopted [4, 5, 8, 9, 10].

To date, no randomized prospective trial results have
supported this approach, suggesting that it can only be
considered in highly experienced centers and clinical trials
for obtaining more data [8, 11].

HEMITHORAX RADIOTHERAPY AFTER EPP
Malignant pleural mesothelioma spreads over the pleural
surface, making it very difficult to achieve RO resection

at surgery [4]. The rationale for hemithorax radiotherapy
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after EPP is the reduction of local recur-
rence after the surgery which is higher than
30%. Still, there is very little randomized
trial data to support this approach [2].

One of the first trials in 2011 (MARS)
testing EPP followed by classic 3D con-
formal 54 Gy postoperative radiotherapy
versus standard oncological care (no pneu-
monectomy) failed to reach feasibility. The
trial showed that surgery in the form of EPP
within trimodal therapy offers no benefit
and possibly harms patients [12]. The latter
IMRT technique Swiss trial (SAKK 17/04)
in 2015 randomized patients who achieved
complete remission due to induction che-
motherapy (cisplatin/pemetrexed) and EPP
to the group receiving up to 55.9 Gy IMRT hemothorax
radiotherapy and the group set to only follow-up. The trial
was closed prematurely showing no significant differences
between the groups regarding local relapse-free survival and
overall survival, on cost of grade 5 pneumonitis in the radio-
therapy group. It was concluded that the addition of hemi-
thorax radiotherapy brings an additional treatment bur-
den, with no patient benefits [4, 13]. Although this was the
largest international multicenter phase 2 randomized trial,
multiple institutional studies pushed forward with modern
radiotherapy techniques after EPP and reported significant
improvement in locoregional control rates as well as overall
survival rates [7, 14, 15]. On the other hand, lung toxicity
was still of major concern leading to significant treatment-
related morbidity and mortality due to grade 5 radiation
pneumonitis, which in some series was up to 46% [7, 15].
In the years that came, greater experience with novel radio-
therapy techniques (IMRT, VMAT, helical tomotherapy; etc.)
and treatment planning, developed strict dose constraints to
organs at risk (mainly lungs) lead to the reduction of toxicity
of grade 3 or higher to less than 10% [7, 8].

The postoperative radiation field includes the entire
pleural bed and the treatment dose is 45-54 Gy with a
boost to R1 or R2 residual disease up to 54-60 Gy.

In the absence of definitive data that support the evi-
dence, EPP postoperative hemithorax radiotherapy can be
considered for operable MPM patients’ stage I-IIT but only
in centers of excellence with experience in this modality
for mesothelioma according to current recommendations
6, 11, 16].

HEMITHORAX RADIOTHERAPY AFTER LUNG-
SPARING PROCEDURES

Given the high risk of perioperative mortality after EPP,
the trend in surgical approach is switched to less aggressive
(lung-sparing) procedures such as pleurectomy/decortica-
tion. It is believed that this management has no negative
impact on overall survival with lower treatment-related
risks [17]. However, the cytoreductive approach imposed
a question of adjuvant therapy for reducing the risk of local
recurrence. Delivering a high dose of radiotherapy to both
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subcutaneous spread following biopsy, thora-
coscopy, or thoracotomy in patients with MPM.
However, despite several single-center encourag-
ing results, no large, prospective trial or meta-
analysis so far has demonstrated a statistically
significant reduction of the risk for procedural
path dissemination [19, 20]. Thus, this procedure
is not recommended upfront according to current
protocols but can be considered on case-to-case
bases.

Figure 2. Radical hemithorax irradiation with 50.4 Gy to the whole hemithorax (orange
color wash) and boost to gross tumor volume up to 60 Gy (red color wash); lung sparing

procedure; RapidArc technique (two hemi arcs - yellow calibrated arcs) (Institute for

Oncology and Radiology of Serbia)

Figure 3. Palliative radiotherapy; multiple infiltrations of the right chest wall and medi-
astinum (red contour — gross tumor volume); RapidArc technique (Institute for Oncology
and Radiology of Serbia)

intact lungs is one of the most challenging scenarios in
radiation oncology due to the high risk of severe and even
life-threatening treatment-related toxicity (pneumonitis).

In 2016, the results of a multicenter phase 2 trial that
used 50.4 Gy with the IMRT technique in the lung-sparing
multimodality treatment of MPM (IMPRTIN trial) have
shown that it can be administered safely with no grade 4
or 5 pneumonitis and improved disease-free and overall
survival [18]. Comparable following studies of radical ra-
diotherapy in the lung-sparing approach brought emerging
evidence that > 45 Gy of modern technique radiotherapy
can be delivered with acceptable toxicity levels [7].

In the target volume delineation GTV is delineated. The
clinical target volume includes all GTV sites and the en-
tire virtual space around the pleura. An additional 10 mm
margin is added for PTV. The treatment dose is 50.4 Gy in
28 fractions with a boost to GTV up to 60 Gy (Figure 2).

To date, several ongoing studies are testing the safety
and outcomes of this multimodality lung-sparing approach
(NGR-LU006, NCT00715611, etc.). Until we obtain more
detailed data, it is recommended that this demanding
technique is to be considered and performed in highly
experienced centers, preferably within clinical trials.

PROPHYLACTIC (PROCEDURAL PATH)
RADIOTHERAPY

The rationale for radiotherapy of intervention sites is
seen in the risk reduction of chest wall infiltration and

PALLIATIVE RADIOTHERAPY

Radiotherapy is the symptom-relieving treat-
ment of choice in MPM patients. The choice of
radiotherapy technique and the treatment dose
depends on the clinical presentation, performance
status of the patient, and stage of the disease. In
the current protocols, palliative radiotherapy dos-
es range from 8 Gy in a single fraction, through
20 Gy in five fractions, to 30-39 Gy in 10-13 frac-
tions or higher (Figure 3). Novel trials suggest that
a higher dose per fraction (= 4 Gy per fraction)
is associated with better outcome introducing 36
Gy in six fractions (SYSTEMS-2 trial) and SBRT
[5,7].

FUTURE OF MPM RADIOTHERAPY

The high local recurrence rate and high risk of radiation-
induced toxicity focused the interest on other high-preci-
sion radiotherapy modalities such as SBRT, proton therapy,
and adaptive radiotherapy. Also, the combination of radio-
therapy and advanced surgical techniques, immuno-, and/
or target therapy is evolving [2].

SBRT aims to deliver high, ablative radiotherapy dose to
a limited target, making it suitable for low-tumor-burden
patients or oligoprogressive disease.

Although there is a very limited amount of data regard-
ing proton beam therapy for MPM, results of recent studies
suggest that it can bring improvements in normal tissue
sparing and PTV covering, with no greater than grade 3
toxicity due to its physical phenomenon of rapid dose fall-
off (Bragg peak) [21].

The concept of adaptive radiotherapy is the creation
of new radiotherapy treatment plans during the course of
treatment to adapt to changes in target volumes detected
by image-guided radiation therapy. This concept may be
favorable for MPM, where dose constraints are difficult to
meet due to large target volumes. Definitive conclusions
are lacking, though [7].

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):92-96
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CONCLUSION

The treatment of MPM remains challenging, especially
in the field of radiation oncology. Though there are many
concerns and open questions, it seems that novel radio-
therapy techniques have promising possibilities for the
local treatment of this disease. That being said, a more
radical radiotherapy approach can be considered for the
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Ynora paguotepanuje y neyerby MaJIMrHOT Me30TeNnoma naeype — moryhHocTu u

KOHTpoBep3e

TaTjaHa ApceHunjeBuh'?, AnekcaHgap CrenaHosuh'? MapuHa HukntoBuh'?

'YHuBep3utet y beorpapy, MeguumHcku dakynter, beorpag, Cpbuja;
2/HcTUTYT 3a OHKOMOTUWjy 1 paguonorujy Cp6uje, beorpag, Cpbuja

CAXETAK

ManurHn mesoTtenviom nneype je pefak ManurHUTET Ca SIOLIOM
nporHo3om. Mocnefrrx roavHa NOCTUTHYT je 3HavajaH Hamnpe-
JaK Yy neyetby oBe 6onectu, ykibyuyjyhu xupypLuke 1 pagmote-
panujcke TEXHIKE, Kao 1 CUCTEMCKY Tepanujy 1 MMyHOTEpanujy.
360r WYPOKOT CreKTpa KIIMHNYKE Npe3eHTaumje, HegocTaTka
paHgomm3oBaHux ctyauja lll pase, xeteporeHocTun y Tepanuj-
CKOM MPUCTYMy, leuerbe ManMrHor Me3oTenvoma nieype octa-
je n3a30BHO 1 nopep AOCTYMHNX BOAMYA 3a ANjarHOCTUKY 1
Tepanujy.

OrpaHuyeHa moryhHOCT 1n36eraBatba KpUTUYHIX 34PaBIIX Op-
raHa (noce6Ho nnyha), unje NpeKoMepHO n3naratbe 3payery
MOXXe [OBECTM A0 030MIbHE, Ma YaK 1 paTasiHe TOKCUUYHOCTH,
YMHW paguKanHy pagroTepanujy BUCOKNM 03amMa BEOMa 3a-
xTeBHOM. CTora je BehviHa 6onecHVIKa ca Me30TeIMoOMOM Y epu

DOI: https://doi.org/10.2298/SARH230727104A

KOHBEHLIMOHanHe paguoTepanuje ynyhriBaHa camo Ha nanuja-
TVUBHY paguotepanujy.

TexHONOLWKM pa3Boj y pagnoTepanmju, ykibyuyjyhu pecnvpa-
TOPHY rejTuHr, 4D KomnjyTepr3oBaHy Tomorpadujy, UHTEH3MTe-
TOM MOJYNVCaHy paaunoTepanujy, BOIYMETPUjCKI MOLYynCaHy
NyYHy pagunoTtepanujy, TeXHNKe cTepeoTakce 1 NPOTOHCKY Tepa-
nujy, HaNPaBKO je 3HayajaH NCKOPaK y Neyety ManurHor Meso-
Tenmoma nineype 3paverbem. [laHac ce paguotepanuja mesore-
NMOMa MOXe pasmaTpaTi y pasanyuTum nHamKaumjama, cama
UN y KOMOVHALMjU Ca XUPYPLUIKAM N CUCTEMCKUM NIeYEHbEM.
/nak, MHora nuTarba 0CTajy OTBOPEHa, U HeoMNXoAHa Cy Aasba
UCTPaXKMBakba, MOCEOHO y CMUCITY ecKkanaumje paguoTepanmj-
CKMX [j03a 1 60sbe nowwTege nnyhHor napeHxyma.

KrbyuHe peun: neyerbe; ManvrHn Me3oTenvom nineype; pagmno-
Tepanuja
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SUMMARY

The main feature of systemic lupus erythematosus (SLE) is its heterogeneity, which mainly refers to
clinical presentation, the course of disease and prognosis, which can impact any organ and various
immunoserological tests. As a result, prompt iliness recognition and right diagnosis are extremely com-
plicated processes based on the most recent classification standards and the doctor’s clinical expertise
with specific patients.

In contrast, not all SLE patients are included when using classification criteria, which are based on a
definition of a homogenous group by the specified, restricted number of clinical and immunoserological
domains and for the purpose of conducting clinical or epidemiological investigations. Classification criteria
have evolved over the last 50 years in response to new understandings and advances. This process began
with the American College of Rheumatology (ACR) criteria in 1971 and continued through their updates
in 1982 and 1997, followed by Systemic Lupus International Collaborating Clinics 2012 and the European
League Against Rheumatism (EULAR)/ACR 2019. EULAR/ACR 2019 criteria have proven their high validity
(sensitivity and specificity) in numerous studies, as well as adequate diagnostic usefulness, defined by 24
items in 10 domains, with the fulfillment of the essential precondition of antinuclear antibody positivity.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is charac-
terized with wide heterogeneity of clinical man-
ifestations and immunoserological findings and
is considered a multisystemic autoimmune dis-
ease with insufficiently elucidated etiopatho-
genesis, thought to be caused by a combination
of genetic, epigenetic, immune, hormonal and
environmental factors [1]. Presumably, it sig-
nifies a decline in immune tolerance to one’s
own antigens added with excessive B and T cell
activation, complement binding and cytokine
activation; these processes result in the forma-
tion of immune complexes that precipitate in
the blood vessels, and typically cause persistent,
chronic inflammation of different tissues and
organs [2].

There is a wide spectrum of clinical pre-
sentations of the disease, from moderate types
affecting only the skin and the joints to “ma-
lignant” versions affecting the kidneys, heart,
lungs, and brain. Owing to the variability of
SLE, there is no single “gold standard” or set
of precise, validated diagnostic criteria for the
diagnosis of SLE; rather, classification criteria
are used to assist clinical experience in this
process [3, 4]. Considering the high morbidity
and death rates associated with SLE, prompt
identification and early treatment initiation
are critical for preventing illness relapse and
subsequent organ damage and achieving stable

remission [5]. A good strategy to reach these
goals would be to improve the classification
criterion’s sensitivity and specificity and bring
them closer to the diagnostic criteria.

DEFINITION OF DIAGNOSTIC AND
CLASSIFICATION CRITERIA

A set of symptoms, indicators, and tests that are
employed in routine clinical practice in order to
properly select patients are known as diagnostic
criteria. The right diagnosis results in the right
therapy induction. The classification criteria
represent standardized set of a limited number
of items agreed upon by a group of experts,
primarily intended to create well-defined, ho-
mogeneous sets of patients for the purposes of
clinical or epidemiological research [3]. They
are not created to be used neither for disease
diagnosis, nor for making decisions about treat-
ment. Classification criteria do not involve all
SLE patients; they involve most of the patients
with the key shared standardized disease char-
acteristics [6, 7].

In rheumatology, the diagnostic criteria are
equivalent or closely resemble the classification
criteria for diseases that have a known etiology,
including gout and Lyme disease, for which the
classification criterion’s sensitivity and speci-
ficity reaches 100% [3]. Diagnostic criteria
for the majority of other rheumatic disorders,
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including SLE, are based on a combination of the most
recent classification criteria and the clinician’s expertise
and intuition (the gold standard). Classification criteria
may lead to an incorrect or too early diagnosis of SLE if
they are applied for diagnostic purposes [8]. On the other
hand, some SLE patients do not meet the requirements for
SLE classification. The classification criteria are updated on
a regular basis to reflect new discoveries and developments
in the field of disease pathogenesis. The purpose of this
document is to provide the review of the SLE classification
criteria from 1971 to 2019.

THE AMERICAN COLLEGE OF RHEUMATOLOGY
CLASSIFICATION CRITERIA

The American College of Rheumatology (ACR), previously
known as the American Rheumatism Association, estab-
lished the initial SLE classification criteria in 1971. The
criteria comprised 14 items [9]. Later, in 1982 and 1997,
these criteria were changed. The 1982 revision included
the confirmation of positive results for antinuclear anti-
bodies (ANA) by immunofluorescent or equivalent assay,
as well as positive results for anti-double stranded DNA
(anti-dsDNA) antibody and positive results for anti-Smith
antibodies. Additionally, the unification of the involvement
of specific organ systems into a single criterion and the
exclusion of alopecia and Raynaud’s phenomenon due to
low sensitivity and specificity were utilized [10, 11].
Afterwards, several groups of researchers have em-
ployed new statistical methods in order to improve the
ACR classification criteria, namely researchers from a
Cleveland clinic, whose criteria demonstrated high sen-
sitivity and specificity when compared to 1971 and 1982
criteria [12]. Moreover, the Boston criteria developed by
Costenbader et al. [13] that were based on the Cleveland
clinical criteria and included renal pathology and antiphos-
pholipid antibodies, have shown a noticeably poorer speci-
ficity when compared to the updated ACR criteria. The
aforementioned classification criteria are mostly historical
in nature and were not frequently employed in clinical and
epidemiological investigations since they were not used
as a basis for SLE diagnosis in everyday clinical practice.
In the 1997 ACR modification of the SLE classifica-
tion criteria, the findings of antiphospholipid antibodies
(anticardiolipin antibodies, lupus anticoagulant) or false-
positive serological tests for syphilis were added, whereas
the findings of lupus cells were eliminated (Table 1) [14,
15]. The ACR 1997 criteria were not adopted only as the
standard for patient eligibility for clinical and epidemio-
logical research, but also were used additionally as diag-
nostic standards for the next 20 years. In total, 11 items
make up the ACR 1997: nine clinical and two laboratory
indicators, with a minimum of four criteria required for
the SLE diagnosis. These criteria can be presented concur-
rently or serially, regardless of their duration.
Laboratory criteria include the following two: ANA
positivity (not drug-induced) confirmed by immunofluo-
rescence testing or an equivalent assay as an independent
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Table 1. 1997 Update of the 1982 American College of Rheumatology
Revised Criteria for Classification of Systemic Lupus Erythematosus
(Tan 1982; Hochberg 1997)

Criteria Definition

Fixed erythema, flat or raised, over the malar eminences,
Malar rash - !

tending to spare the nasolabial folds

Erythematous raised patches with adherent keratotic
Discoid rash scaling and follicular plugging; atrophic scarring may

occur in older lesions

Skin rash as a result of unusual reaction to sunlight, by

Photosensitivity patient history or physician observation

Oral or nasopharyngeal ulceration, usually painless,

Oral ulcers observed by a physician
. Nonerosive arthritis involving two or more peripheral
Arthritis - ) ) )
joints, characterized by tenderness, swelling, or effusion
Pleuritis — convincing history of pleuritic pain or rub
Serositis heard by a physician or evidence of pleural effusion

or evidence of pericardial effusion

Pericarditis - documented by echocardiography or rub

greater than 3+ if quantitation is not peformed
Cellular casts may be red cell, hemoglobin, granular,
tubular, or mixed

Renal disorder

Persistent proteinuria greater than 0.5 grams per day or

Seizures
Neurologic Psychosis (in the absence of offending drugs or known
disorder metabolic derangements, e.g., uremia, ketoacidosis, or

electrolyte imbalance)

Hemolytic anemia-with reticulocytosis

) Leukopenia < 4000 / mm on = 2 occasions

Hematologic . -
disorder Lymphopenia < 1500 / mm on = 2 occasions

Thrombocytopenia < 100,000 / mm in the absence of
offending drugs

Anti-double-stranded DNA
Anti-Smith antibodies
Immunologic

Antiphospholipid antibodies based on abnormal serum

disorder level of IgG or IgM anticardiolipin antibodies, positive
test result for lupus anticoagulant using a standard
method, or false-positive serologic test result for syphilis
An abnormal titer of antinuclear antibody by

Antinuclear immunofluorescence or an equivalent assay at any

antibody point in time and in the absence of drugs known to be

associated with “drug-induced lupus” syndrome

criterion, and positive immunology tests (antibodies
against phospholipids, anti-Smith, or anti-dsDNA antibod-
ies). The following are the clinical criteria: involvement of
the kidneys, hematopoietic system, central nervous system,
skin, mucosa (in the form of painless oral or nasopharyn-
geal ulcerations), joints, and serosa [14-17].

Nevertheless, the primary flaw of the ACR 1997 crite-
ria was that SLE could theoretically be classified without
meeting any of the immunological requirements. Due to
that fact, for clinical studies, in addition to the fulfillment
of ACR criteria, the presence of autoantibodies was also
the prerequisite in order for a study participant to be en-
rolled [18, 19].

SYSTEMIC LUPUS INTERNATIONAL
COLLABORATING CLINICS CLASSIFICATION
CRITERIA

A major shortcoming in the ACR 1997 criteria was ad-
dressed by Systemic Lupus International Collaborating
Clinics (SLICC), an international group that devel-
oped new criteria in 2012 [18, 20]. A total of 17 criteria,
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comprising six immunological and 11 clinical, were used
to define SLICC 2012. The SLE classification required the
following:

1. meeting a minimum of four requirements, with at

least one clinical and one immunological criterion, or

2. lupus nephritis as the sole criterion in the presence

of ANA or anti-dsDNA antibodies [18].

In comparison to ACR 1997, definition of SLICC 2012
indicated a substantial advancement for several reasons.
Skin changes were broadly covered under two distinct cri-
teria, one for acute and subacute alterations and the other
for chronic ones. Alopecia, a highly common (though non-
specific) symptom, was also taken into consideration under
a different criterion. Furthermore, the definition of arthritis
has undergone substantial modifications. It is now based on
the presence of palpable pain in two or more joints com-
bined with morning stiffness that lasts longer than thirty
minutes and is not based on radiography. Based on measur-
ing proteinuria by using the urine protein/creatinin ratio
without setting a time limit for urine collection, lupus ne-
phritis can be confirmed [21, 22]. Due to a lack of SLE speci-
ficity, the neurological criterion encompasses a wide range of
neuropsychiatric indications but does not cover not all of the
potential signs [23, 24]. Hemolytic anemia, leucocytopenia/
lymphocytopenia and thrombocytopenia were singled out
and placed into three separate hematological criteria, with
a focus on ruling out other potential causes (such as drug
use, infections, and other associated disorders).

SLICC 2012 brought some significant changes to im-
munological criteria compared to ACR 1997. Since these
criteria were split into six distinct categories (ANA, anti-
dsDNA antibodies, anti-Smith antibodies, anti-phospho-
lipid antibodies, low complement, positive direct Coombs
test in the absence of hemolytic anemia), giving them the
attention they deserve, as each of them now may impact
the classification of SLE. If ANA are absent, positivity of
anti-dsDNA is rare and may result from a laboratory error.

SLICC 2012’ most significant finding was the fact that
biopsy-confirmed lupus nephritis added with one immu-
nological parameter (positive ANA or anti-dsDNA) was
sufficient to classify a patient as having SLE [18]. This find-
ing was shown by nearly 1% of patients diagnosed with
SLE, which was solely based on biopsy-confirmed nephritis
and positive serology.

When using clinical diagnosis as the gold standard,
the results of a meta-analysis published by Dutch authors
in 2018 showed that SLICC 2012 criteria classified more
patients as having SLE, previously identified as having
incomplete erythematous lupus,”probable SLE, or non-
differentiated connective tissue disease”, adding to higher
sensitivity of SLICC 2012 when compared to ACR 1997
[25]. Nevertheless, the research indicates that between 50%
and 90% of people with incomplete SLE never develop
SLE, and their labeling as SLE may result in hazardous or
needless therapy [26, 27, 28]. Based on the results from nu-
merous studies, it was not possible to draw any conclusion
about the diagnostic significance of SLICC and ACR crite-
ria due to incomplete data on the duration of the disease,
or due to the long duration of the disease [25, 29, 30, 31].
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Finally, it can be concluded from a plethora of research
regarding the validity of the ACR 1997 and SLICC 2012
criteria that the latter one was superior due to its higher
sensitivity and capacity to identify SLE patients at earlier
stages of the illness [25, 32, 33].

THE EUROPEAN LEAGUE AGAINST RHEUMATISM
/ THE AMERICAN COLLEGE OF RHEUMATOLOGY
CLASSIFICATION CRITERIA

The European League Against Rheumatism (EULAR) and
ACR assembled a panel of specialists aiming to develop
new classification criteria with enhanced sensitivity, speci-
ficity and validity for SLE and with maximized diagnostic
value. Using the multiphase technique, the panel worked
for five years until defining the SLE EULAR/ACR 2019
classification criteria [34]. This study began with the 21
“candidate” criteria, arranged into clinical and immuno-
logical domains, two of which were labeled as the entry
criteria. Based on the literature research and data about
sensitivity and specificity, it was determined that just one
criterion should be employed as the “entry” criterion -
positive ANA in the titer of > 1:80 on HEp-2 cells or an
equivalent test (positive, at any time), with the definition
of seven clinical and three immunological domains.

The 2019 EULAR/ACR classification criteria (EULAR/
ACR 2019) were the first to adopt a scoring system which
has significantly improved their usage. Scores were allo-
cated to distinct manifestations (i.e., clinical and immu-
nological categories), that varied in their contribution to
the overall score.

The clinical domains included general symptoms, he-
matological, neuropsychiatric, mucocutaneous, serous,
musculoskeletal, and renal symptoms; the immunological
domains included complement and antibodies specific to
SLE (anti-dsDNA antibodies or anti-Smith antibodies),
anti-phospholipid antibodies (anti-cardiolipin antibodies
or anti-beta(2)GP1 antibodies or lupus anticoagulant), and
scores on a scale from 2 to 10. In order to be classified as
having SLE, an individual must have a total score of at least
ten points and meet at least one clinical criterion (Table 2).

The 2019. EULAR/ACR classification criteria (EULAR/
ACR 2019) were the first to employ a scoring system,
which greatly increased the usefulness of the classification
criteria. In particular, individual manifestations, i.e., clini-
cal and immunological domains, were assigned different
scores, contributing differently to the total score.

While positive ANA is the fundamental need for an
SLE classification (EULAR/ACR 2019), it is important to
consider the uncommon occurrence of ANA negative SLE
patients. The term seronegative SLE refers to 1-5% of SLE
patients who have negative ANA and anti-dsDNA antibod-
ies but other supportive criteria positive and frequently
present along with anti-Ro and/or anti-La positivity [35].

According to the EULAR/ACR 2019 definition, a non-
infectious fever, defined as a body temperature more than
38.3°C, carries two points, and is practically the only new
criterion. Various acute, subacute, and chronic alterations
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Table 2. EULAR/ACR classification criteria for SLE (Aringer 2019)

Entry criterion:
Positive ANA test result ANA at a titer of > 1:80 on HEp-2 cells, or
an equivalent positive test result (ever)

If absent, do not classify as SLE; if present, apply additive criteria

Additional criteria

Do not count a criterion if there is a more likely explanation than
SLE. Occurrence of a criterion on > 1 occasion is sufficient.

SLE classification requires = 1 clinical criterion and = 10 points.
Criteria need not occur simultaneously.

Within each domain, only the highest weighted criterion is
counted toward the total score

Criteria Weight
Clinical domains

Constitutional

Fever 2
Hematologic

Leukopenia 3

Thrombocytopenia

Autoimmune hemolysis 4

Neuropsychiatric

Delirium 2
Psychosis 3
Seizure 5
Mucocutaneous

Nonscarring alopecia 2
Oral ulcers 2
Subacute cutaneous or discoid lupus 4
Acute cutaneous lupus 6
Serosal

Pleural or pericardial effusion 5
Acute pericarditis 6
Musculoskeletal

Joint involvement 6
Renal

Proteinuria > 0.5 g per 24 hours

Renal biopsy class Il or V lupus nephritis 8
Renal biopsy class Ill or IV lupus nephritis 10

Immunologic domains

Antiphospholipid antibodies

Anticardiolipin antibodies or anti-B2GP1 antibodies 2
or lupus anticoagulant

Complement proteins

Low C3 or low C4

Low C3 and low C4

SLE-specific antibodies

Anti-dsDNA antibody or anti-Smith antibody 6

Classify as SLE with a score of = 10 if entry criterion is fulfilled

EULAR/ACR - European League Against Rheumatism / American College

of Rheumatology; SLE - systemic lupus erythematosus; ANA - antinuclear
antibody; C - complement; dsDNA - double-stranded DNA; HEp-2 — human
epithelial type 2; B2GP1 - 32 glycoprotein 1

of the skin are worth 2-6 points. Lupus nephritis class II or
V has the value of eight points, while nephritis class III or
IV on renal biopsy brings 10 points and those are sufficient
for the SLE classification if added with positive ANA as the
entry criterion. Urinary sediment is no longer included
in the renal domain due to method subjectivity and the
quick shifting of results following initial glucocorticoid
medication. Proteinuria > 500 mg / 24 hours is worth four
points. Most of the time, lupus arthritis is non-erosive and
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is not linked to anti-cyclic citrullinated peptide antibodies,
which carry a considerable number of points — more than
half of those needed for an SLE classification (six points).

Compared to the ACR 2019, the SLICC 2012 criteria
covered significantly more neuropsychiatric manifesta-
tions. These manifestations include multiple mononeu-
ritis, myelitis, peripheral or cranial neuropathy; however,
because of their uncommon and rare occurrence, these
entities are excluded from the EULAR/ACR 2019 criteria.
Only the acute confusion states (in the absence of toxic-
metabolic causes, uremia, and the usage of drugs), epilepsy
and psychosis were kept, as they were the only conditions
marked as typical and rather specific.

In conclusion, the EULAR/ACR 2019 contains fewer
domains than SLICC 2012, which makes their application
easier. Also, the ability to classify SLE early and more ac-
curately is a significant benefit of EULAR/ACR 2019 [4].
These criteria kept their excellent specificity at the ACR
1997 level of 93%, while their sensitivity increased nearly
to the SLICC 2012 level (96% vs. 97%) [5, 36]. Additionally,
they are shown to be valid in more than 20 investigations,
thus constituting the “gold standard” for inclusion criteria
in clinical trials [7, 37-40].

Despite defining the EULAR/ACR 2019 classification
criteria, a broad spectrum of clinical and serological find-
ings in patients with SLE may sometimes produce confu-
sion and delay the correct diagnosis, increasing the risk
of organ damage and increased morbidity and mortality
[41-47].

CONCLUSION

Since there were no opportunities to define diagnostic cri-
teria over the last 50 years, specific requirements for SLE
classification criteria have been established. These criteria
are not intended to diagnose or involve every case of a
disease, but rather to define homogenous sets of patients
for the purpose of conducting various multicentric clinical
or epidemiological studies.

The EULAR/ACR 2019 classification criteria resulted
from the progression of ACR 1971 and their updates in
1982, and 1997, to the SLICC 2012 standards. The EULAR/
ACR 20109 satisfied the stringent methodology require-
ments and incorporated additional information, greatly
increasing their clinical and diagnostic usefulness.

When comparing two sets of criteria, we can say that
SLICC 2012 added a lot of new items in comparison to
ACR 1997, whereas EULAR/ACR 2019 made application
easier by lowering the number of domains compared to
SLICC 2012 by compressing the hematological, muco-
cutaneous, and neurological domains. While EULAR/
ACR 2019 underwent a major structural transformation
by specifying the entrance criteria and scoring system for
distinct domains and items within the same domain, ACR
1997 and SLICC 2012 maintained their structural similar-
ity. When compared to ACR 1997, it is possible to draw
the conclusion that SLICC 2012 dramatically increased
sensitivity but lowered specificity, whereas EULAR/ACR
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2019 have again raised specificity, with the maintenance
of a high sensitivity.

Diagnosing SLE remains difficult despite the most re-
cent EULAR/ACR 2019 classification criteria definition,
and it is primarily based on clinical assessments and cur-
rent classification criteria as a starting point.

Even though there have been significant advancements
and discoveries in the fields of genetics and etiopathogen-
esis of SLE, the 21st century SLICC 2012 and EULAR/ACR
2019 classification criteria remain grounded in clinical
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CUCTEeMCKM epuTEMCKM Nynyc — AnjarHo3a u Knacudukaumja 6onectu Hekag u cag,

BaneHTuHa Xnekosuh, bojaHa CrameHkoBuh, Cotba CTojaHOBUR

YHueep3uteT y Huwy, Meaunumtckn dakyntet, Huw, Cpbuja;

VIHCTUTYT 3a Nneyerbe 1 pexabunutauujy Huwwka bara’; Hnw, Cpbuja

CAMETAK

[MaBHa 0CObMHa CUCTEMCKOT epUTEMCKOT Jyrnyca je XeTepore-
HOCT, KOja ce ofjHoCu, u3mehy ocTanor, Ha UMyHOCEePOOLLKe
Hanase, KNMHWYKY Npe3eHTaLujy, TOK M NPOrHo3y bonectu, npu
yemy CBaKM opraH Moxe 6uTn noroheH. Ctora je npaBoBpeme-
HO Npeno3HaBame 60N1ecTn 1 NocTaB/batbe AvjarHo3e Beoma
CJIOXEH KOTHUTVBHU MPOLIEC, KOjW Ce 3aCHMBa Ha aKTyenHUM
KnacmduKaLMoHM KpUTePUjyMrUMa 1 KIMHUYKOM UCKYCTBY
neKkapa Koju je ycMepeH npema nojeaunHuy. CynpoTHO Tome,
KnacuduKaLroHn KpUTepUjyMu ce 3acH1Bajy Ha AeduHMCary
XOMOreHe rpyne npema npeTxofHo 3afaToM OrpaHNYEHOM
6pPOojy KINMHUYKMX 1 UIMYHOCEPOOLKIX JOMEHA Y Linsby 13BO-
Herba KNMMHUYKKX 1 eNMEEMVONOLLKIX CTYANja 1 He 0ByxBaTajy
cBe obornene of CMCTEMCKOT epuUTeMCKOT Niynyca. Mocnearnx
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rosia Beka KnacmpurkaLyoHN KpUTepMjymm Cy ce y cknagy ca
Ca3HamlMa 1 HanpeaoBaeM y 0BOj 06/1aCTU Merany, NoYeB
of KpuTepujyma Amepurykor Konetla 3a peymatonorujy (ACR)
noctas/beHnx 1971. n uxosux pesusnja 1982. n 1997. rog.,
npeko MehyHapoaHe capagHUYKe KAVHMKe 3a CUCTEMCKU Ny-
nyc (SLICC) 2012, cBe fo EBponcke nure NpoTvB peymaTuaMa
(EULAR)/ACR 2019. rop. EULAR/ACR 2019 cy y MHOro6pojHUM
CTyaujama foKasanu CBOjy BUCOKY BaNUAHOCT (CEH3UTUBHOCT
1 cneynmdrnyHOCT), Kao 1 JoOpy ANjarHOCTUYKY BPEAHOCT, a
AeduHuwy nx 24 ctaBke y 10 fomMeHa y3 NCNyHeHe OCHOBHOT
npepAycnoBa fla Cy aHTVHYK/eYCHa aHTUTeNa NO3nTHBHa.

KrbyuHe peum: cMcTeMCKM epUTEMCKI NyMyc; AnjarHo3a; Kna-
CNPUKALIMOHN KpUTEPUjyMU
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Nicolaus Copernicus and medicine — 550th
anniversary of the birth and 480th anniversary of
the death of a scientist who turned the view of the
world upside down
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SUMMARY

This year sees the 550th anniversary of the birth and 480th anniversary of the death of Nicolaus Coper-
nicus, internationally recognized as the father of modern astronomy, who “stopped the Sun, moved the
Earth”and turned the view of the world upside down. However, the fame of Nicolaus Copernicus is not
referred only to the fields of astronomy, mathematics, canon and civil law, as well as theology, economy
and diplomacy. This Renaissance polymath was also one of the most respected practicing physicians at
the time. Noteworthy, Nicolaus Copernicus paid special attention to the poor, supplying them with free
medical advice, assistance and medicines. Therefore, our paper deals with this less known aspect of the

famous scientist’s life.

Keywords: Nicolaus Copernicus; medical education; medical practice; history of medicine

INTRODUCTION

The scientist’s job is to search for truth within
the framework approved by God and morality.
Nicotaus CoperNICUS

The father of modern astronomy, Mikolaj
Kopernik (Mikolaj Koppernigk), better recog-
nized by his Latin name Nicolaus Copernicus
(1473-1543) was a 16th century Polish priest
who devoted his entire life to a heliocentric
(sun-centered) model of the universe [1-8]
(Figure 1).

Although Copernicus’s name refers to the
theory of heliocentrism, the ancient Greek as-
tronomer Aristarchus of Samos was the first man
who introduced the idea of solar centrality in the
third century B.C. [1, 6, 9]. Unfortunately, his
idea was not accepted [9]. Moreover, according
to the contrary explanation of the universe, also
known as the geocentric theory of an Egyptian
astronomer from Alexandria named Claudius
Ptolemaeus (Ptolemy, 87-150 A.D.), the Sun,
as well as the planets and stars moved around
the motionless Earth [5, 6, 7, 10]. This doctrine
(Ptolemy’s cosmic model) had been the only un-
doubtedly accepted way of understanding the
universe for centuries [10].

Ptolemy’s cosmic model was strongly sup-
ported by two millennia of philosophical
earth-centered view of the universe, geocen-
tric doctrine described in the Bible, religious

Figure 1. Nicolaus Copernicus (1473-1543); the portrait
of Nicolaus Copernicus with his signature below; (Town
Hall in Torur, anonymous painter,1580); source: https://
en.wikipedia.org/wiki/Nicolaus_Copernicus

authorities, and many people across the
Christian world [1, 3, 6, 10, 11]. However,
Copernicus realized that geocentric vision of
the solar system was unworkable [7]. In his
groundbreaking book called De Revolutionibus
orbium coelestium libri sex (“Six books on the
revolutions of the heavenly spheres”) published
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spirit than the doctrine of Copernicus ... In
its converts it authorized and demanded a
freedom of view and greatness of thought so
far unknown, indeed not even dreamed of”
[1]. Noteworthy, Copernicus’s fame is not
referred only to the field of astronomy [8].
This Renaissance polymath was also a can-
on, mathematician, jurist, and a practicing
physician, as well as an economist, classical
scholar, polyglot, writer, translator, cartogra-
pher, governor, administrator, military leader,
and a diplomat [3, 10, 13].

Figure 2. One of the first copies of Copernicus’s famous treatise titled De revolutionibus
orbium coelestium (“On the Revolutions of the Heavenly Spheres”), with a schematic
diagram of his heliocentric theory; source: https://goaravetisyan.ru/bs/chto-sluchilos-
s-kopernikom-kto-takoi-kopernik-nikolai-kopernik/

in the last hours of his life, in 1543, he “stopped the Sun,
moved the Earth” and “turned the whole science of as-
tronomy upside down” [3, 6, 10] (Figure 2).

In such context, in De Revolutionibus orbium coelestium
(into English it is also translated as “On the Revolutions
of Haevenly Bodies”) Copernicus said: “At the middle of
all things lies the Sun. As the location of this luminary in
the cosmos, that most beautiful temple, would there be
any other place or any better place than the centre, from
which it can light up everything at the same time? Hence
the Sun is not inappropriately called by some the lamp of
the universe, by others its mind, and by others its ruler”
[12]. In the intended Preface of the same book, Copernicus
also noted: “Perhaps there will be babblers who, although
completely ignorant of mathematics, nevertheless take it
upon themselves to pass judgement on mathematical ques-
tions and, badly distorting some passages of Scripture to
their purpose, will dare find fault with my undertaking
and censure it. I disregard them even to the extent as de-
spising their criticism as unfounded” [11, 12]. It was the
very beginning of the Scientific Revolution (the so-called
Copernican Revolution), which has been fundamental
for understanding the real nature of matter and space and
further development of the modern concept of science,
philosophy, and religion [3, 4, 7, 8, 10].

Although most people did not believe Copernicus, and
despite the fact that his book was on The Catholic Church
Index of Forbidden Books (in Latin, Index Librorum
Prohibitorum) from 1616 until 1835, Copernicus inspired
scientists, such as Tycho Brahe (1546-1601), Johannes
Kepler (1571-1630), Galileo Galilei (1564-1642), and
Isaac Newton (1642-1727) [2, 3, 7, 11]. From that moment,
thanks to the revolutionary work of Copernicus, his suc-
cessors continued to strengthen evidence-based science by
means of observations, mathematical measurements, and
logical arguments [2, 4, 7]. Among a plenty of published data
regarding Copernicus’s outstanding contributions to the de-
velopment of human civilization, it seems that German writ-
er Johann Wolfgang von Goethe has been the most concise
when he wrote the following: “Of all discoveries and opin-
ions, none may have exerted a greater effect on the human

‘ DOI: https://doi.org/10.2298/SARH231113114V

A BRIEF BIOGRAPHY

Copernicus was born on February 19,

1473 in Torun (in Polish, Tor#in), a ma-
jor port on the Vistula River [1, 3]. Before Copernicus’s
birth, this northern trading city belonged to the Prussian
Confederation [5]. However, after the Thirteen Years’ War
against the Teutonic Order, according to the Second Treaty
of Torun in 1466, the so-called Royal Prussia, consisting
of Torun and the western region of Prussia, became a part
of the Kingdom of Poland [3, 5, 10].

Copernicus’s father, also named Mikolaj Kopernik,
grew up into a family of prosperous copper traders in
Cracow (in Polish, Krakéw), the capital of Poland at the
time [1, 5]. It is speculated that there is a link between the
word ‘copper’ and the family name Kopernik [3]. In 1460,
Copernicus’s father left Cracow and went to Torun, where
he was a copper trader, as well as a civic leader and a mag-
istrate [12]. Three years later, Mikolaj Kopernik married
Barbara Watzenrode, who came from a rich family of mer-
chants and municipal officials from Torun [3, 5, 12]. They
had two sons (Andreas and Nicolaus) and two daughters
(Barbara and Katharina), of whom Nicolaus Copernicus
was the youngest child [3, 12].

When Nicolaus was only 10 years old, his father
passed away [12]. In such circumstances, his uncle, Lukas
Watzenrode, a thoroughly educated man and the future
Bishop of Warmia (in German, Ermland), took care of his
nephews and cousins [1, 3, 5, 10]. Nicolaus and Andreas
completed their elementary education in Torun [3, 12]. In
1488, at the age of 15, Copernicus continued his education
at the cathedral school of Wloclawek [12]. The teacher of
Copernicus was Mikolaj Wodka (1442-1494) of Kwidzyn,
called Abstenius, a famous Polish physician and astrono-
mer [14]. After three years of study there, Copernicus
enrolled at the Cracow Academy (today the Jagiellonian
University), where he obtained a good standard academic
training (facultas artium) [1, 10, 14]. Shortly thereafter, in
the autumn of 1496, thanks to the support of his eminent
uncle, Copernicus went to Italy to improve his academic
learning at the most prestigious universities at the time
[1, 10]. In such context, he studied canon and civil law in
Bologna (1496-1501) and medicine in Padua (1501-1503),
which he combined with receiving the degree of Doctor of
Canon Law in Ferrara (1503) [10].

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):103-109
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Figure 3. Tower of Nicolaus Copernicus at Frombork, reconstructed
since World War II; source: https://en.wikipedia.org/wiki/Copernicus_
Tower_in_Frombork.jpg

In 1503, Copernicus returned to the northern Warmia
region and rejoined his uncle in the Bishopric Palace in
Heilsberg (in Polish, Lidzbark Warminski) [1]. He spent
several years there, predominantly working as secretary
and personal physician of his uncle [10]. After his un-
cle’s death in 1512, Copernicus left Lidzbark Warminski

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):103-109
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Figure 4. Death of Nicolaus Copernicus painted by Aleksander Lesser (1814-1884); source:
https://en.wikipedia.org/wiki/File:Death_of_Nicolaus_Copernicus.PNG

Figure 5. Reconstruction of Copernicus’s appearance (2005);
source: https://www.vreme.com/mozaik/lobanja-iz-groba-broj-trinaest/

residence and moved to Frauenburg (in Polish, Frombork),
where he spent the rest of his life as the canon of the cathe-
dral [1]. Simultaneously, he took care of administrative and
diplomacy matters of the diocese [5]. In March of 1513,
Copernicus built an observation tower near the cathedral
[1] (Figure 3). There, next almost 30 years, he observed
celestial bodies with neverending passion [1, 3].

By 1543, Copernicus was suffering from the conse-
quences of a severe stroke [11]. He was paralyzed on his
right side and in addition to his body, his mind was also
deeply affected [1]. As it is previously noted, Copernicus
received a copy of his printed masterpiece De revolutioni-
bus on his deathbed [11] (Figure 4). “Before closing his
eyes for the last time, Copernicus was able to gaze for a
moment at the book which was to ensure his immortality”
[15]. He died at the age of 70, on May 24, 1543. Bishop
Tiedeman Giese describes last moments of his best friend:
“He suddenly became ill, with blood
flowing profusely from his mouth, fol-
lowed by a paralysis of his right arm and
the right side of his body. Death came
quickly, as Copernicus himself had pre-
dicted” [15].

Copernicus was buried in an un-
marked tomb beneath the floor of the
Frombork Cathedral, as was common
practice at the time [11]. Since the ma-
jority of over 100 graves in this cathedral
are unmarked, every search for the exact
place of Copernicuss grave failed for over
two hundred years [16]. Finally, in 2004,
Copernicus’s biographer Jerzy Sikorski
and archeologist Jerzy Gassowski thought
that place around the St. Cross Altar
could be important for the beginning of
a new search of Copernicus’s grave, as
Copernicus was in charge of this altar
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during his priestly service [16, 17]. Indeed, in 2005, in tomb
number 13 near the St. Cross Altar, an incomplete skeleton
was found [17]. After facial reconstruction, it was postulated
that the remains of Copernicus’s body have been discovered
[16, 17] (Figure 5).

In order to prove it, mitochondrial (mt) and nuclear
DNA analyses of the skeletal remains were performed.
The mtDNA profiles obtained from three upper molars
and the femurs were identical, indicating that the remains
belong to the same person. Identical mtDNA profiles were
also found in two hairs that were tucked in the pages of a
book called Calendarium Romanium Magnum, written by a
German mathematician and astronomer Johannes Stoffler.
This book, that Nicolaus Copernicus had used for many
years, currently may be seen in the Museum Gustavianum
in Uppsala in Sweden [16].

On May 22, 2010, human remains of Nicolaus Coperni-
cus were reburied ceremonially in the Archcathedral
Basilica in Frombork [11].

COPERNICUS’S MEDICAL EDUCATION

The University of Padua was founded in 1222 [18].
Although it was a catholic university, it attracted students
from all over the known world due to its tolerant approach
and respect for religious and political liberties (Universa
Universis Patavina Liberta — Paduan freedom is universal
for everyone) [14, 19]. Students participated in elections
of the deans [14]. They also chose their professors and
approved the statutes [14, 19]. The Medical School of this
university, opened in 1250, was considered as the best cen-
ter for medical education in Europe [19].

In October 1501, Copernicus enrolled at the Paduan
School of Medicine [15]. At that time, the study of medi-
cine lasted three years [14]. Theoretical Medicine, based on
Book I of the Canon of Medicine by Avicenna, Aphorisms by
Hippocrates, and Tegni by Galen, was the most important
subject in the curriculum [14, 19]. In order to obtain practi-
cal knowledge, it was obligatory to read the text about fever
(De febribus) from Book IV of Avicennas Canon of Medicine,
as well as two texts regarding specific diseases (“Specific
diseases between the head and the heart” — De morbis par-
ticularibus a capite usque ad cor and “Specific diseases below
the heart” — De morbis particularibus a corde infra) from
Book IIT of the Avicenna’s Canon of Medicine [15, 19]. Book
IX of Almansor by Rhazes was also a part of the practical
medical training [19]. After two years of study, students were
qualified for a bachelor’s degree, while three years of study
was obligatory for a doctorate [15]. Additionally, a training
period under a colleague with experience, which lasted one
year, was necessary for a degree of licentiate [14, 15].

It is known that Copernicus’s professors of Theoretical
Medicine were Girolamo de Urbino, Philippo Pomodora,
and Girolamo Pindemonte, while Giovanni d’Aquila gave
him instructions in practical medicine [15]. Copernicus
attended lectures by eminent anatomists, Marco Antonio
della Torre (1481-1511) and Gabriele Zerbi (1486-1505)
[15], as well as famous anatomist and surgeon, Alessandro
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Benedetti (1450-1512), who built the first wooden anatomi-
cal theatre [18]. Professor Benedetti performed dissections
personally there [20]. His medical textbook Historia corporis
humani sive anatomice (“The history of the human body”)
published in 1493 was very popular among the students [18,
20]. According to the curriculum of the Paduan School of
Medicine, at Copernicus’s time, each senior student had to
participate in public dissections once a year [21].

Copernicus also attended lectures by Girolamo
Fracastoro (1478-1553), who taught logic [22]. This illus-
trious physician, philosopher, astronomer, mathematician
and poet is recognized as one of the founders of modern
pathology and epidemiology since he believed that infec-
tions were induced by disease-carrying germs [15, 22].
Professor Fracastoro also believed that these germs could be
transmitted by air or contact [22]. Unfortunately, his ideas
were not accepted [15, 22]. Noteworthy, he wrote an epic
poem about syphilis, in which he for the first time used the
word ‘syphilis’ to designate the so-called “French disease,” a
common incurable disease in Europe at that time [14, 22].

It seems that Copernicus’s masters were prominent
mathematician and physician Pietro Trapolini, and fa-
mous hygienist and anatomist Bartolomeo da Montagna
Junior [14].

Copernicus studied medicine in Padua very seriously
[15, 21]. Therefore, he purchased the following medical
textbooks: Super quarta Fen primi Canonis Avicennae
by Hugo Senensis (1485), Practica medicinae by Joannes
Michael Savonarola (1486), Practica siue Philonium by
Valescus Tarenta (1490), Liber pandectarum medicinae
by Matthaeus Silvaticus (1498), and Chirurgia magistri by
Pietro de Argelatta (1499) [21]. On the margin of one of his
medical treatises, Copernicus wrote this note: “Remember
this, Doctor! Avicennas saying that ignorance leads to
manslaughter is true...” [13, 21].

Since archives of the Paduan School of Medicine for the
period 1503-1507 have been destroyed, there is no pos-
sibility to check if Copernicus obtained the degree of doc-
tor of medicine [15]. However, it is hard to believe that
Copernicus practiced medicine without possessing his doc-
torate, having in mind the strict conditions governing the
practice of medicine in Warmia [14, 15]. In such context,
in a letter from Duke Albrecht of Prussia, Copernicus is
designated as a doctor of medicine [14]. Similarly, in 1581,
Marcin Kromer, the famous Polish historian and Bishop
of Warmia, placed a commemorative plaque in honor of
Nicolaus Copernicus, artium et medicinae doctor, opposite
the cathedral in Frombork [14, 15]. In addition, the portrait
of Nicolaus Copernicus painted by Tobias Stimmer shows
him holding a sprig of lily-of-the-valley — a symbol of the
medical profession [14, 15, 21] (Figure 6).

During his therapeutic practice, Copernicus continu-
ously kept expanded his medical knowledge [15, 21].
Thus, 14 books that dealt with medical issues were found
in his personal library [23], including De praeparatione
hominis by Hippocrates, De affectorium locorum notitia by
Galen, Breviarum practicae medicinae by Bartholomeus de
Montagne (Venice, 1499), and Practica in arte chirurgica
by Joannis de Vigo (1516) [14].

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):103-109



Nicolaus Copernicus and medicine

Figure 6. The portrait of Nicolaus Copernicus with lilly-of-the-valley
painted by Tobias Stimmer, 1587; it is the oldest graphic image of the
illustrious scientist; source: https://en.wikipedia.org/wiki/Nicolaus_Co-
pernicus

COPERNICUS’S MEDICAL PRACTICE

Copernicus was an experienced physician, full of self-sacri-
tice and honesty in dealing with his patients [14]. However,
he paid special attention to the poor, supplying them with
free medical advice, assistance and medicines [14, 15].
Polish historian Szymon Starowolski in his book Scriptorum
Polonorum Hecatontas wrote that “Nicolaus Copernicus was
respected as the second Aesculapius, because he knew vari-
ous medicines, tried them, prepared them himself and used
them with success. The poor people worshiped him as some
kind of God® [14]. In the historical-documentary drama
titled Copernicus, written by Miodrag Ili¢, Copernicus is de-
scribed as a man “whose calm and serious face, long black
hair and steely patience in his look, voice and movement
reveal spiritual maturity and inner strength” (Figure 1) [24].
In this drama, he remained faithful to the Hippocratic Oath
even during the attack of the Prussian army, when he gave
birth to the wife of a peasant Tadeusz [25].

In addition to his uncle, bishop Lucas Watzenrode,
Copernicus treated four consecutive Warmian bishops
(Fabianus Lusianus, who suffered from severe chronic
diseases, Mauritius Ferber, troubled by digestive disor-
ders, gout, and nephrolithiasis, Joannes Dantiscus, and
Tiedemann Giese, who suffered from malaria and infec-
tions of the upper respiratory tract) [14, 21, 26]. He was
also a physician of the Frombork’s canons, such as his lep-
rous brother Andreas, who was forced to leave Frombork
and died in Italy in 1518 [21, 26], as well as Felix Reich,
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troubled by severe hemorrhages in 1538 [21]. Copernicus
provided medical assistance to the relatives of his fel-
low canons as well [21, 26]. Thus, on February 24, 1532,
Copernicus made a prescription with drugs for the stom-
ach for the seriously ill sister of a canon Archacy Freundt
[26]. Besides, he was always at the disposal of the patients
of the Holy Spirit in Frombork [21].

Copernicus’s medical fame crossed the borders of
Frombork, so he frequently traveled to Gdansk and
Allenstein (in Polish, Olsztyn), providing consultations to
the Dukes of Prussia [15]. Copernicus also collaborated
with his colleagues from Gdansk, Olsztyn, Kénigsberg (in
Polish, Krélewiec), Lubawa, and Elblag [13]. In the most
difficult cases, Copernicus asked for medical advice from
other distinguished physicians, including Laurentius Wilde
and Jan Benedict Solfa, the official physicians to the Polish
King Sigismund the Old I (in Polish, Zygmunt Stary) [21].

In 1541, when Copernicus received the urgent re-
quest of Prince Albrecht Hohenzollern, ruler of Ducal
Prussia, regarding treatment of his sick friend, the Prince
Counselor Georg von Kunheim, it was undoubtedly the
peak moment of Copernicus’s medical practice [15, 26].
Interestingly, Prince Albrecht was the same person who, as
the great master of the Teutonic Order of Prussia, tried to
conquer Olsztyn during Teutonic wars 1519-1521 [26]. At
the time, in 1516, Copernicus, as the administrator of the
chapter’s estates, had a residence in the castle of Olsztyn
[27].In 1520, Copernicus, as a commissioner of Warmia,
was nominated by the chapter to negotiate with Albrecht
Hohenzollern [12, 27]. Regarding this matter, Copernicus
wrote to king Sigismund I the Old that he “would act as
befitted noble and honourable citizens faithful to the king,
and was even prepared to die for the cause” [27]. He decid-
ed to built additional fortifications at the castle of Olsztyn
[12, 27]. In that way, Copernicus stopped the invasion of
the Teutonic troops [27]. However, times had changed.
After a short period of time, the Teutonic order in Prussia
ceased to exist, and in 1525, the great master become a
secular prince in Prussia [26]. As aforementioned, in 1541,
Prince Albrecht wanted to save the life of his seriously ill
friend [15], and Copernicus was the sixth physician whom
the Prince Albrecht asked for help. It was not surprising,
because Georg von Kunheim had a malignant tumor on
his neck and all efforts of other physicians to improve his
condition failed. Therefore, Copernicus at the age of 68
decided to go to Konigsberg. Prince Albrecht expressed
his gratitude that the chapter allowed “especially pleas-
ant to him master Nicolaus Copernicus, the doctor of
medicine” to travel so far and that “in such an old age”
[26]. Copernicus spent over three weeks at the bedside of
the patient [15, 26]. When he come back to Frombork, he
asked for an opinion from royal physician Jan Benedict
Solfa [28]. Later, Copernicus sent opinion of his colleague
to Prince Albrecht. In such context, on June 21, 1541,
Copernicus wrote to prince Albrecht: “To the serene and
honorable Prince Albrecht, by the grace of God margrave
of Brandenburg, Duke of Prussia and Wendland, burgrave
of Neuenburg, and Prince of Riigen, my gracious Lord: Just
yesterday I received from Jan Benedict Solfa, the physician
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Figure 7. German-language letter from Copernicus to Duke Albrecht
of Prussia with medical advice for Georg von Kunheim (1541); source:
https://en.wikipedia.org/wiki/File:Copernicus-an-Herzog-Albrecht.png

of his Majesty the King of Poland, a letter and an answer
to my message about honorable Georg von Kunheim. But
since no mention is made therein of any other special or
extraneous matters, I have forwarded the original letter to
your Princely Grace. From it your Princely Grace will learn
this doctor’s opinion and advice. If I knew anything better
to contribute there to that would be helpful in restoring
that good man, Princely Grace’s officer, to health, no labor,
exertion, and trouble would be vexatious to me that would
be beneficial to your Princely Grace, to whose service I am
devoted. Your Princely Grace’s obedient servant, Nicolaus
Copernicus” (Figure 7) [28]. Georg von Kunheim died in
September 1543, at the age of 53 [26].

Books from Copernicus’s private collection are of
particular interest for investigating his medical practice,
since he used to leave hand-written prescriptions on their
margins and blank pages [15]. Thus far, 14 prescriptions
in accordance with mediaeval knowledge and practice
written by Copernicus have been found [26]. Most of
them were used for the treatment of renal disorders [23,
26]. For that purpose, Copernicus often prescribed drugs
used by Avicenna [23], and also wrote out herbal rem-
edies described in the widely accepted book De materia
medica by Dioscorides [14]. In order to treat renal colic

‘ DOI: https://doi.org/10.2298/SARH231113114V
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and hematuria, Copernicus used herbal ingredients, such
as nettle (Urtica dioica), goosegrass (Galium aparine), rose-
mary (Rosmarinus officinalis), cubeb (Piper cubeba), com-
mon pumpkin (Cucurbita pepo), almond seeds, etc. [23].

In the library of the University of Uppsala in Sweden,
one can see on a margin of a Euclides’s book typical ex-
ample of an expensive prescription by Copernicus [14, 15].
This prescription consisted of 21 components of animal,
vegetable, and mineral origin, in combination with pre-
cious stones and metals (powdered gold, silver, emerald,
sapphire, and coral) [15].

Copernicus also believed in simple traditional remedies,
as well as medicines based on his own experience [14, 15,
21]. For example, he prescribed cloves with honey against
cough, and cloves with warm red wine against diarrhea
[14]. On the other hand, Copernicus never prescribed
drugs whose components were obtained from urine, frogs,
snakes, bats, animal claws, etc. [21].

In 1519, Copernicus successfully struggled against epi-
demics [13, 14, 15]. Namely, he constructed an innovative
drinking-water supply system for Warmian population [14,
15]. With profound gratitude, Copernicus’s fellow citizens
engraved on the watermain in Frombork a poem with the
following verse: “His wisdom has given to men what nature
had denied them” [15].

Published data indicates that Jan Brozek, the most
prominent Polish mathematician of the 17th century, was
in a position to read Copernicus’s correspondence and
notes [15]. According to his reports, Copernicus investi-
gated an analogy between human body and the mechanics
of Archimedes, in order to apply mathematics in medi-
cal practice [14, 15]. Unfortunately, the reports quoted by
Brozek have been lost, so there is no way to know more
details regarding this Copernicus’s idea [15].

CONCLUSION

The main interest of Nicolaus Copernicus was reflected
in the heliocentric planetary system. His autography “On
the Revolutions of Haevenly Bodies” has changed the
way people saw the universe and was inscribed on the
UNESCO Memory of the World Register in 1999. In ad-
dition, Nicolaus Copernicus permanently developed a
growing interest in medicine and was a prominent and
beloved physician. This aspect of his life also deserves to
be remembered.
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Hukona KonepHuk n meauumHa — 550 roguHa oa poherba 1 480 rognHa og, cmpTH
Hay4YHUKA KOju je NpeoKpeHyo nornea Ha cBeTt

[Janvjena Byuesuh', Munnua PagocasmeBuh?, Janko Camapynh?, Mupocnas PageHkoBuh?, TatjaHa Pagocasbesuh!

'YHuBep3utet y beorpagy, MeguumHcku dakyntet, UHCTUTYT 3a natodpusnonorujy Jbybogpar byba Muxaunosuh’, beorpag, Cpbuja;
2Ynusep3uteT y beorpagy, MeanumHckn dakyntet, UHCTUTYT 3a dapmakoniorujy, KMHUYKY Gapmakonorujy n Tokcukonorujy, beorpag, Cpbuja

CAXETAK

OBe ropaviHe ce HaBpLwaga 550 roguHa of pohetba 1 480 rogmHa
o cmptu Hukone KonepHuka, mehyHapoaHo npusHaTor oua
MoAepHe acTpoHOMUje, Koju je ,3aycTaBuo CyHLe, MOKPeHyo
3emsby” 1 NpeoKpeHyo nornep Ha ceeT. MehyTrm, cnasa Huko-
ne KonepHuKa ce He 0[HOCU CaMo Ha 0651aCTu acTpoHOMMje,
MaTeMaTyiKe, LpKBEHOT 1 LIMBUHOT NPaBa, Kao ¥ Ha Teonorujy,
eKOHOMUjy U AMUNIomaTujy; 0Baj epyanTa 13 Joba peHecaHce
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je Takohe 6110 1 jeaaH of HajuerbeHMjuX leKkapa npakT1ulyapa
y To Bpeme. BaxkHo je nctahu pa je Hukona KonepHuk noce6-
Hy MaXktby NocBeNMBaA0O CMPOMALLHMM JbyAMMa, Npy»Kajyhn nm
6ecnnaTHe meguLIMHCKe caBeTe, nomoh 1 iekose. CTora ce Halu
paf 6aBM OBUM Make MO3HAaTUM aCNeKTOM »KI1BOTa CllaBHOT
Hay4HMKa.

KmyuHe peun: Hvikona KonepHuk; MeanUMHCKO 06pa3oBatbe;
MeJULMHCKa Npakca; ucTopuja MeauLurHe
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YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

IIpe mogHOmeEema pyKkonuca YpegHUIITBY YaCOMNM-
ca ,CpIcku apxuB 3a IeTOKYIHO NeKapcTBo“ (CA)
cBU ayTOpH Tpeba Ka MpounTajy YIyTCTBO 3a ayTope
(Instructions for Authors), rae he mponahu cBe norpe6ne
uHdopMalyje 0 MUCaBy Y NPUIPEMU pajfa y CKIagy
ca cTaHflapanMa yaconuca. Beoma je BaykHo fa ayTo-
pu npunpeMe paj npemMa gaTUM IPONO3NNjaMa, jep
YKO/IMKO PYKOIIUC He Oyfe ycKIal)eH ¢ oBUM 3aXxTeBUMa,
Ypenuumrso he oIoKuTy Wiu ox6MTH HeroBo My6nu-
KoBame. PaoBu o6jaBbenn y CA ce He XOHOpapury.
3a wraHke koju he ce o6jaBurn y CA, caMoM HOHYOM
papga CprckoM apXmnBYy CBU ayTOPM pajia peHoce CBoja
ayTopcKa IpaBa Ha u3fgaBaya yacomnmuca — Cprcko me-
KapcKo PYHITBO.

OIIIITA YIIVTCTBA. CA 06jaB/byje pasoBe Koju ;0
cajia HUCY HUTTIe 00jaB/beHN, Y LIeMOCTH VTN JeIOM, HUTH
npuxBaheny 3a o6jaBpuBame. CA 06jaBbyje pagoBe Ha
€HITIECKOM ¥ CPIICKOM je3uKy. 360r 607be JOCTYITHOCTH
u Behe IMTHPaHOCTM Iperiopydyje ce ayTopuMa Ja pa-
IIoBe CBUX OO/MNMKa Ipefiajy Ha eHImeckoM jesnky. Y CA
ce 06jaBpyjy cnepehe kaTeropuje pajosa: yBOGHUIY,
OPWIVHATHM PafIOBY, TIPETXOIHA U KpaTKa CaolIITemka,
IpuKasy 60NeCHUKaA U CTy4ajeBa, BU/e0-YIaHIMN, CTIMKe
U3 KIMHIYKe MeIUIIHE, TIPeTIeTHN PajJoBH, aKTyeTHe
TeMe, PaJioBY 3a IPAKCY, PafioBM 13 MICTOPHje MeAVIIHE
U jesnKa MefUIVHe, MEeIVNIIMHCKe eTUKe, PeryTaTOPHUX
CTaHfapfa y MeIVMIMHY, M3BEIITaji ca KOHTpeca U Ha-
YYHMX CKYTIOBA, TNYHY CTaBOBY, HAPYYEHU KOMEHTa-
PY, IMCMa YPEHNKY, IPUKa3yU KIbUTa, CTPYIHE BECTH,
In memoriam v gpyru npunosu. OpuUrnHaIHA PafoBMU,
IpeTXOfIHA 1 KPaTKa CaoMIITeha, IpUKa3y 60/IecHIKa I
CITydajeBa, BUICO-4IAHIIN, CTIMKe U3 KIIVHIIKe MeUIVIHE,
IperefHN PaloBM M aKTyeTHe TeMe, TyOnmKyjy ce mc-
K/bY4MBO Ha EHITIECKOM je3UKY, @ OCTase BPCTe pajoBa ce
MOTY yOIIMKOBATH M Ha CPIICKOM je3VKY CaMo 10 Oy IH
Ypepunmrsa. PaoBu ce yBek J0CTaB/bajy ca caKeTKOM
Ha eHIJIECKOM ¥ CPIICKOM je3UKy (y CKJIOIY CaMoT PyKo-
mica). TekcT pafia KynaTu y mporpamy 3a o6pajry TeKcTa
Word, boutom Times New Roman v BeTUIMHOM C/I0Ba
12 Tavaka (12 pt). CBe yeTupu MapryHe HOfeCUTH Ha 25
mm, BeMIYMHY CTpaHNIle Ha GopMat A4, a TEKCT KYL[aTh ¢
TBOCTPYKMM IIPOPENIOM, JIEBVM ITOPaBHAEM U YB/Ia4eHheM
cBaKor macyca 3a 10 mm, 6e3 ferpera peun (xudeHanyje).
He xopuctuty TabynaTope u y3acTOIlHe IIpasHe Kapak-
Tepe (cIiejcoBe) pajy IOpaBHamba TEKCTa, Beh anaTke 3a
KOHTpOJTy HOpaBHama Ha nemupy u Toolbars. 3a mpemasax
Ha HOBY CTpaHY JOKyMeHTa He KOPMCTUTY HU3 ,,eHTepa',
Beh uckpyunBo onuyjy Page Break. Ilocne cBakor 3Haxa
MHTEPIYHKIMje CTABUTY CaMo jeflaH IpasaH Kapakrep.
AKO ce y TEeKCTY KOPUCTe CIlelMjanHy 3Hauu (CuMO0mn),
kopuctuty pout Symbol. Ilogany o xopuurheHoj mure-
paTypy y TeKCTy O3Ha4yaBajy ce aparckuM 6pojeBrma y
yIJIacTMM 3arpafiama — Hiip. [1, 2], 1 To pegociefoM Kojum
ce 1ojaBIbyjy y TeKcTy. CTpaHMIle HyMepIUCaTU pefoM Y
JIOEEM JIECHOM YTy, TI0YeB Off HaC/IOBHE CTpaHe.

I1py nmcamy TEKCTa Ha €HITIECKOM je3VKy Tpeba ce mpupp-
>KaBaTH je3andKor craugapna American English u xopuct-

TV KpaTKe I jacHe pedeHnIle. 3a HasvBe 1eKoBa KOPUCTUTU
MCK/bYYUBO IreHepryKa uMeHa. Ypebaju (amaparu) ce 03-
HavaBajy GpabpuMyKyM HasMBMMA, a UM U MECTO IIPON3-
Bobhaua Tpeba HaBecTN y 061MM 3arpagama. YKOIMKO ce
Y TEKCTY KOPMCTe O3HaKe Koje CY CIIOj coBa u 6pojesa,
IpeLM3HO HamucaTu 6poj Koji ce jaB/ba y CYNepCKpUIITY
wm cynckpunry (amp. Tc, IL-6, O,, b, CD8). Ykomuko
ce HellITO yoOuyajeHo nuie KypsusoM (italic), Tako ce u
HaBopy, HIIp. rern (BRCAI).

YKonMKO je paj eo MarucTapcke Tese, OFHOCHO JOKTOPC-
Ke jucepranuje, Win je ypaheH y OKBUpy Hay4HOT Ipoje-
KTa, To Tpeba moce6Ho HasHaunTy y Hamomenn Ha kpajy
Tekcra. Takobe, yKONMKO je paj IpeTXOHO CAOIIITEH Ha
HEKOM CTPYYHOM CacTaHKY, HABECTY 3BaHI9aH Ha3/B CKY-
Ia, MeCTO U BpeMe Ofip>KaBamba, /ja 1M je pajj 1 Kako my6-
JIMKOBaH (HIP. MICTY VU APYTadMjy HACTIOB U/IM CaXKETaK).

KIMHNYKA NCTPAKMBAIbA. Knuanyka uctpa-
KUBama ce JeUHNITY Kao UCTpaXk1Bama yTHUIaja jef-
HOT MJ/IM BUILE CPeJICTaBa M/IM Mepa Ha UCXOJ, 37paBba.
Perncrapcku 6poj MCTpakuBarmba ce HaBOAM Y TIOCTIeAEM
pemy caxkeTka.

ETNYKA CATTTACHOCT. Pyxonucy o NCTpaXBamu-
Ma Ha JbyiuMa Tpeba fla cafipske M3jaBy y BUAY IMMCAHOT
IPUCTaHKa UCTIUTUBAHUX 0c06a y CKTafy ¢ XelCHHIIKOM
TeKmapanujoM 1 ofo6pembe Ha/IeXKHOT eTIIKOT 0f6opa
7la ce MCTPpaXMBambe MOXKe M3BECTH 1 1A je OHO Y CKIIafy C
IpaBHMM CTaHAapAuMa. ExcriepiMeHnTamHa uCTpaXknBarma
Ha XyMaHOM MaTepujamy U CIIUTYBaba BpIIIeHa Ha XIBO-
THbaMa Tpeba fia cafipyke U3jaBy eTUYKOT 0f60pa yCTaHO-
Be 11 Tpeba fla Cy Y carlaCHOCTH C TPaBHUM CTaHAApAyMa.

M3JABA O CYKOBY MHTEPECA. VY3 pykomuc ce npu-
JIaXKe IIOTIMCaHa U3jaBa y OKBUPY obpacua Submission
Letter xojoM ce ayTOpu M3jallllbaBajy 0 CBaKOM Moryhem
CyKoOy MHTepeca UM HBeroBOM OfICYCTBY. 3a HOfaTHe
MHpOpMaInMje 0 Pa3TMINTUM BpCcTaMa Cykoba MHTepe-
ca TIOCETUTHU MHTepHeT-CTpaHnIly CBETCKOT yApYKerma
ypenHuKa MeguuyHcKux yaconuca (World Association of
Medical Editors - WAME; http://www.wame.org) o Ha-
3uBOM ,,IlonuTuka usjase o cykoby unTepeca

AYTOPCTBO. Cse ocobe Koje cy HaBefieHe Kao ayTOpU
pana Tpeba fia ce kBamudukyjy 3a ayropctBo. CBaku ay-
TOp Tpeba [ia je yIecTBOBAO JOBOJLHO Y Pafly Ha PYKOIUCY
KaKo O MOTao Jia IIpey3Me OATOBOPHOCT 32 IIe/OKYTIaH
TEKCT U pe3y/TaTe USHeCeHe y pajly. AyTOPCTBO Ce 3aCHU-
Ba CaMO Ha: 6MITHOM JONIPMHOCY KOHIIEIIIM)U paja, Ko-
Oujamy pesynaTaTa MIN aHANIM3U U TyMadewy pesynTaTa;
IJIAaHMParby PYKOIIMCA V/IY Fer0BOj KPUTUYKOj pEBUSUjU
Ol 3HATHOT MHTENEKTya/THOT 3Ha4aja; 3aBPLUIHOM JOTEPH-
Barby Bepsyje PYKOIMCa KOjy ce IPUIIPeMa 3a ITaMIlarbe.

AyTopu Tpeba fa IpumoKe OIMC JOIPUHOCA MOjeMHATHO
3a CBAaKOT KoayTopa y OKBUpY obpacuia Submission Letter.
DuHaHCHpame, CAaKyI/balbe NofjaTaKa MIN FeHePaTHO
HafI7eflarbe MICTPaKMBayKe IPyIie CaMi 1o cebu He MOTy
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oIpaBfiaTi ayTopcTBO. CBY APYIM KOjU Cy [JOTIPMHENN
u3paju paja, a Koju HIUCY ayTOPM PYKOIUca, Tpebamo
6u na 6yny HaBeleHM y 3aXBaTHUIIM C OIIMCOM HVIXOBOT
IOTIPMHOCA Pafly, HAPABHO, Y3 IMCAHN IPUCTaHAK.

IUTATUJAPU3AM. Op, 1. janyapa 2019. rofune cBu py-
KOIIMCH TIOf{BPTaBajy ce MpOBepM Ha IUIarujapusam/ay-
tortarujapusaM npexo SClndeks Assistant — Cross Check
(iThenticate). PanoBu kop KojuX ce JOKaKe IUTarujapusam/
ayrorutarujapusam 6uhe ofoujenn, a ayTopu CaHKIIMO-
HIICaHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpannuu pykomnmca
Tpeba HaBecTu crnefehe: HacnoB pasa 6e3 ckpahenna;
TIIPEIIOT KPaTKOT HAac/IoBa pajia, ITyHa IMeHa 1 ITpe3yiMeHa
ayTopa (6e3 TuTyNIa) MHAEKCHpaHa OpojeBYMa; 3BaHNYaH
HAa3MB YCTaHOBA y KOjIMa ayTOPH pajie, MeCTO U pyKaBy
(pemocmenoM Koju ofiroBapa MHAEKCMpaHUM 6pojeBuMa
ayTopa); Ha JHY CTpaHNIle HABECTU MMe U TIpe3NMe, afi-
pecy 3a KOHTaKT, 6poj Tenedona, pakca u umejn agpecy
ayTopa 3ay>KeHOT 3a KOPECIIOH/IeHIIIjy.

CAJKETAK. Y3 opurnHaaHm pafi, IpeTX0JHO 1 KPaTKO
CaoTIIITelbe, Mperef IMTepaType, MpUKa3s crydaja (6omec-
HIUKa), Paji U3 UCTOpUje MeULIVHE, aKTYeTHy TeMy, paj
3a pyOpUKY jesuK MeJVILIMHE U paj 3a IPaKCy, Ha IPYToj
0 pefly CTPaHMIM JOKyMEHTa Tpeba IPUIOKUTHI Caxe-
Tak pasia obuma 100-250 peun. 3a opuruHaaHe pafose,
IPeTXOIHO M KPAaTKO CAaoMIITemhe CakeTak Tpebda la mMa
cnenehy crpykrypy: Yeon/Imm paga, Metoze pana, Pe-
3ynTaTH, 3aK/by4aK; CBaKM Off HABEJCHNX CerMeHaTa -
caTy Kao 1oce6aH 1macyc Koju Mounbe GONIOBaHOM PeylL.
Hagectn HajakHUje pesynrare (HyMepUIKe BPETHOCTN)
CTaTUCTIMYKE aHa/M3€e U HUBO 3HAYajHOCTN. 3aK/bydaK He
cMe 61Ty yomiuTeH, Beh Mopa OuTU IMpPEKTHO IOBe3aH ca
pesynTaTMa paja. 3a mpukase 60IeCHNKa CaXKeTak Tpe-
6a ma nma cnenehe genose: YBox (y OC/en»0j pedeHNIN
HaBecTy Imb), [Ipukas 6omecHnka, 3aK/bydak; cerMeHTe
Takobe mucaTu Kao mnocebaH macyc Kojyu No4nme 601mo-
BAaHOM peun. 3a oCTajle TUIIOBE PafoBa ca)keTak HeMa
oce6Hy CTPYKTYPY.

K/bYYHE PEYN. Vicnon CakeTKa HaBeCTH Of TPU JIO
ImecT K/bYYHUX peun vy uspasa. He Tpeba na ce moHa-
B/bajy pedM U3 HAC/IOBA, a KIbY4He pedr Tpeba fa 6yny
perneBaHTHe VIV ONMNUCHe. Y M360pPy K/bYIHUX pedun KO-
puctutn Medical Subject Headings — MeSH (http://www.
nlm.nih.gov/mesh).

ITIPEBOJ] HA CPIICKM JE3UK. Ha tpehoj o peny
CTpaHMLIM JOKYMEHTa IIPUIOKUTH HAaC/IOB pajia Ha CpII-
CKOM je3MKy, IYHa MMeHa I IIpe3uMeHa ayTopa (6e3 Tury-
J1a) MHAeKCpaHa OpojeBMMa, 3BaHNYaH Ha3WB YCTAaHOBA
y KojuMa ayTopy paje, MecTo 1 fp>xaBy. Ha cnepehoj -
YeTBPTOj IO Pefly — CTPAHUIM JOKYMEHTA IIPYIJIOKUTY
caxerak (100-250 peun) ¢ KJby4HUM peunma (3-6), 1 T0
3a paZioBe Y KOjuMa je o6aBe3aH ca)keTaK Ha eHIJIECKOM
jesuxy. IIpeBoy ojMoBa 13 cTpaHe uTeparype Tpeba na
6yze y [yxy cprckor jesuka. CBe CTpaHe peyuu UM CUH-

TarMe 3a Koje IoCToju ofrosapajyhe ume y HaleM jesuky
3aMEHUTHU TUM Ha3MBOM. YKONIMKO je paj] y LeJIOCTH Ha
CPIICKOM je3MKY, HOTPeOHO je MpeBecTy HasyBe IIPHUIO-
ra (tabena, rpaduKoHa, CIIMKa, CXeMa) YKOIMKO X VIMA,
LeJIOKYTIHM TeKCT Y IbJIMa 1 JIETEH/TY Ha eHITIECKU je3UK.

CTPYKTYPA PAJIA. CBu IOGHAC/IOBY Ce TIMIITY BENMKUM
MacHMM coByMa (607y). OpUTMHAIHY paji U IPETXOTHO
U KpaTKo caollTee 06aBe3Ho Tpeba ga uMajy cnenehe
nopHacnose: YBox (Lnsb pafia HaBeCTH Kao MOCTIEbY Ia-
cyc YBopa), Metone papa, Pesynraru, [Iuckycuja, 3akmy-
vak, /Iuteparypa. IIpernen mureparype u akTyenHy TeMmy
41He: YBOJI, OfiroBapajyhm nmogHacnosy, 3akbydax, JIn-
Teparypa. [IpporMeHOBaHN ayTOp IPerIefHOT pajia MOpa
Ia HaBefie Oap IeT ayTouuTara (Kao ayTop UIm KoayTop)
panoBa My0IMKOBaHMX Y YacOMICKMa ¢ pelieH3njoM. Ko-
ayTopM, YKOIMKO UX MIMa, MOPajy /ia HaBeny 6ap jeman
ayTOIIMTAT pajjoBa TaKohe My6IMKOBaHMX Y YaCOIMCUMA C
penensujom. IIprkas cmydaja wav 60oecHKa YnHe: YBOJ,
(Llwp papa HaBeCTU Kao MOCTIeN by Iacyc YBoza), IIpukas
6omnecHrka, [lnckycuja, Jluteparypa. He Tpe6a kopuctutu
uMeHa 60JIeCHYIKa, MHMIMjajle, HUTK OpojeBe uctopuja 60-
JIeCTH, HapO4MTO Y WIycTpanyjaMa. [Iprkasu 6omecHnka
He CMejy MMaTy BUIIE Off TIeT ayTopa.

ITpunore (Taberne, rpaduKoHe, CIMKe UTH.) IOCTAaBUTU Ha
Kpaj PYKOIINCa, @ Y CAMOM Tey TeKCTa jaCHO Ha3HAYNTH
MeCTO Koje ce OfTHOCK Ha fiaTu Ipuior. Kpajia mosuiuja
npunora 6uhe oxpebena y Toxy npunpeme pajga 3a ny6-
NUKOBame.

CKPAREHMIE. KoprctuTu camMo Kajia je HEOIXOIHO,
U TO 32 BeOMa JIyrayKe Ha3VBe XeMUjCKUX jeUEberba, Off-
HOCHO HasuBe Koju Cy Kao ckpahenurie Beh mpemosHat/pu-
Bu (crangappHe ckpahenure, xao Hnp. [JHK, cuna, XVB,
ATTI). 3a cBaky cKkpaheHMIly IyH TepMUH Tpeba HaBeCTH
PV IPBOM HaBODemY Y TEKCTY, CeM aKo HMje CTaHapfHa
jemmamIa Mepe. He kopuctutn ckpahenniie y Hacnosy.
V36eraBatyt kopuirhemwe ckpaheHnna y caxxeTky, amy ako
CY HEOIIXOfIHe, CBaKy cKpaheHmIly 06jacHITY Ipy TPBOM
HaBoDemy y TeKCTy.

JEOVIMATHU BPOJEBIL. V TeKcTy pafa Ha €HITIECKOM
jesuky, y Tabenama, Ha TpadMKOHMMA ¥ IPYTUM TIPUTIO-
3MMa JelMaHe OpojeBe MUcaTy ca TaykoM (Hmp. 12.5
* 3.8), a y TeKCTYy Ha CPIICKOM je3UKy ca 3ape3oM (HIIp.
12,5 £ 3,8). Kap rog je To Moryhe, 6poj 3a0Kpy>XuTu Ha
jenHy genyMary.

JEOVUHWIE MEPA. [ly>xuHy, BUCUHY, TeXKMHY U 3a1pe-
MVHY U3paKaBaTV y MeTPUYKIM jeAVHMIIaMa (MeTap — 11,
kuorpam (rpam) — kg (g), miarap — ) Wy BUXOBUM JeJo-
BuMa. Temmeparypy uspaxasaru y cterrennMa Iensujyca
(°C), xomuuHy cyncraHie y Monuma (mol), a mpurucax
KpBM y MUIMMeTpPUMa XUBKHOT cTyba (mm Hg). Cse
pesynTare XeMaTONONIKNX, KITMHIIKNX ¥ OMOXeMMjCKIX
Meperba HaBOLUTHU Y MeTPUUIKOM CHCTeMy npema Meby-
HapofHOM cucTeMy jepuunna (SI).
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OBMM PAJTOBA. IJenokynHu pyKonmuc pajia KOju YnHe
— HAaC/TIOBHA CTPaHa, CayKeTakK, TeKCT Pajia, CIMCaK JINTepa-
Type, CBY IIPU/IO3M, OFHOCHO MOTIINCH 3a FUX U JIETeH/Ia
(Taberne, cnuke, rpaMKOHM, CXeMe, LIPTEX), HACTOBHA
CTpaHa I Ca)keTaK Ha CPIICKOM je3MKy — MOPa M3HOCHUTH
33 OPUTMHAIHY Pajl, paji U3 MICTOPHje MeUIIVHE U Ipe-
rnen mureparype fo 5000 peun, a 3a IPETXOZHO U KPATKO
CAOIIIITEeE, TIPUKa3 60/IECHNKA, aKTYeITHY TeMY, Paji 3a
IPaKCy, efyKaTVBHY YWIAHAK ¥ pafl 32 PyOpUKY ,,]e3MK Me-
myyHe 1o 3000 pedn; pafloBU 3a OCTajie pyOpuKe MOry
yMary Hajsuue 1500 peun.

Bupeo-panoBu Mory TpajaTu 5-7 MuHyTa 1 6utn y popma-
Ty avi, mp4(flv). Y npBom kanpy ¢umma Mopa ce HaBeCTH:
y HaiHacnmoBy CpIICKM apXMB 3a LIeJIOKYITHO 1eKapCTBO,
HACTIOB pajia, Ipe3yMeHa U MHUIIVjaIy IMEHa U CPeiber
CI0Ba CBMX ayTopa paja (He ¢puaMa), roguHa uspage. Y
IPYTOM Kafpy MOpa OMTH YCHUMI/bEH TeKCT pajia y BULY
arcrpakTa jio 350 peun. Y nocnenmeM Kaapy Gpuama Mory
ce HaBeCTM MMeHa TeXHIIKOT 0cob7ba (pexija, CHIMaTerb,
CBET/I0, TOH, PpoTorpaduja u ci1.). Y3 Buaeo-pagose foc-
TaBUTH: TOCEOHO TEKCT y BUAY arncTpakTa (o 350 peun),
jemny ¢ororpadujy Kao miaycrpanujy npukasa, usjaBy
HOTIIMCAHY Of CBET TEXHIYKOT 0cob/ba fla ce Ofipudy ay-
TOPCKVX TIpaBa y KOPUCT ayTopa pajia.

ITPVIJIO3M PAZTY cy ta6erne, cuke (¢potorpaduje, up-
TEXU, CXeMe, IpadUKOHM) Y BUEO-IPIUTIO3NL.

CeBaka Tabena Tpeba fa O6yme cama 1o ceb6u 1ako pas-
ympuBa. Hacnos Tpeba oTkynary usHap Tabene, a
objamrmema ucroy we. Tabenre ce 03HaUaBajy apancKuM
6pojeBnMa mpema pefocneqy HaBobhema y Texcry. Ta-
6erne pTaTH UCK/BYUNBO y Iporpamy Word, Kpo3 MeHI
Table-Insert-Table, y3 nedunucarme TagHOT OpOja KOIOHA
U perioBa Koju he 4nHNTH MpeXy Taberne. [lecHUM KIMKOM
Ha Muy — nomohy onnuja Merge Cells u Split Cells -
crajaTi, ogHoCcHO fennty hemuje. Kynatu ponrom Times
New Roman, BenmuumnHOM cnoBa 12 pt, ¢ jefTHOCTPYKUM
npopenoM i 6e3 yBnaderwa Tekcra. Kopumrhene ckpahe-
Hulle y Tabemu Tpeba 06jacHITH y JIeTeHAM UCIIOf, Tabe-
71e. YKOJIMKO je PYKOIIUC Ha CPIICKOM je3UKY, IPUIOXKUTU
HasuBe Tabesa U leTeHAy Ha o6a jesuka. Takobe, y jenny
Tabery, y okBupy ucte henmje, yHeTy 1 TeKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBU 00/myLy rpaMuKmX IPUJIOTa U Kao ,,CIIMKe™
y CA ce 06jaBmyjy pororpaduje, nprexu, cxeMe u rpadu-
koHM. CIMKe 03HaYaBajy ce apalcKuM 6pojeBuMa ImpeMa
penocneny HaBobemwa y TekcTy. IIpuMajy ce nck/bydnBo
pururanHe pororpaduje (pHO-6eme mn y 60ju) peso-
nyuuje Hajmame 300 dpi n popmara sanuca tiff unm jpg
(mare, MyTHe 1 CTIMKe JTOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He MOCeRyjy nim
Hiucy y MmoryhHOCTH fla flocTaBe AuruTante portorpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIyju
300 dpi v y OpUTMHATHOj BeIMYMHN. YKOIIMKO je paji Heo-
IIXOJTHO WTYCTPOBATH Ca BUIIE CMKa, y pany he ux 6muru
006jaB/beHO HEKOMNUKO, a ocTasie he 6uTu y e-Bep3uju wiaH-

Ka kao PowerPoint mpe3eHTanyja (cBaka cMka MOpa OUTH
HyMepJCaHa J IMaTH JIETeH ).

Bupneo-npunosu (mnycrpauuje paja) Mory Tpajatu 1-3
MMHyTa 1 6utn y popmaty avi, mp4(flv). ¥3 Bugeo moc-
TaBUTY ITOCeOHO CIUKY Koja 611 6uta mirycTpariyja Buyeo-
IpyKasa y e-M3amy 1 06jaB/beHa y IITaMIIaHOM U3JIabYy.
YKOnuKO je pyKOINC Ha CPIICKOM je3UKY, IIPMTIOKUTH Ha-
3UBe C/IMKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecI MOTY IIITaMITaTy y 60ju, anmu fofiaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tpeba na 6yny ypahennu u jocrasbeHu y Ipo-
rpamy Excel, na 6u ce Bupierne mpatehe BpeHOCTHI pacIo-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB okyMeHT, e ce rpadMKOHN O3HaYaBajy apal-
cknM 6pojeBrMa IpemMa pefociefy HaBohemwa y TEKCTY.
Csu nopany Ha rpadukoHy Kyuajy ce y donry Times New
Roman. Kopnmthene ckpahennie Ha rpa¢pukony tpeba
06jacHNTH Yy JIeTeH UCTION rpaduKoHa. Y MTaMIIaHoOj
Bep3Mju YWIaHKa BepoBaTHIje je fa rpadukoH Hehe 6uTn
IHITaMIIaH y 60ji1, Te je 6ojbe u3beraBaryu Kopuinhemwe 60ja
y TpadpMKOHMMA, NIV VX KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOJIKO je PyKOINC Ha CPIICKOM je3MKY, TPUIOKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce foCTaBIbajy y jpg wu tiff opma-
Ty. Cxeme ce mory upraru u y nporpamy CorelDraw ummn
Adobe Illustrator (mporpamu 3a paj ca BeKTOpUMa, KpyBa-
Ma). CBU IOfaLiyt Ha CXeMM Ky1iajy ce y outy Times New
Roman, Bemanna cnosa 10 pt. Kopuihene ckpahennre
Ha cxeMy Tpeba 06jaCHUTH y JTeTeH/M NCIIOf, CXeMe. YKO-
JIVKO je PYKOIIIC Ha CPIICKOM je31KY, IIPUIOXKIUTI Ha3uBe
cxeMa I JIereHAly Ha 00a je3uka.

3AXBAJTHUIIA. HaBecTu cBe capajiHVKe KOji Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO €y 0cobe Koje 06e36ehyjy TexHUUKY 1o-
Moh, ToMOh y Imcamy pajia MM PyKoBOJie Ofie/berbeM Koje
o6e36ebhyje ommury moppuky. uHaHCKjCKa 1 MaTepyjaTHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TTOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpAa, a HUTUPAHY WIAaHIM Tpeba ja Oymy TaKko MpUCTy-
MavHM YnTaonyMa yaconuca. Crora y3 caky pedepeHiy
ob6ase3Ho Tpeba HaBecTy DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) u PMID 6poj yko-
JIMKO je WiIaHaK MHAeKcupaH y 6asu PubMed/MEDLINE.

Pedepeniie HymepucaT pefHUM apanckum 6pojeBrmMa
IpeMa pefocelly HaBohema y TekcTy. bpoj pedepeHnru
He 61 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny mu-
TepaType, y KojeM je 103BO/beHO fa ux Oyzme fo 50, m 'y
MeTaaHajusM, Iie UX je fos3BobeHo fo 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6uTu HajMame 80%
ofI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTHpa-
HMX KIBJTA, IIOT/IaB/ba Y KIbUTaMa U IPerIefHNX YWIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHorpadcke my6mm-
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Kallyje ¥ WIAHIY MOTY YBPCTUTH Y pedepeHLIie, ayTopu
Cy AY>KHM fa ux untupajy. Behnua nurupannx naydunx
YlaHakKa He 61 Tpebano fa 6yne ctapuja of IeT rofu-
Ha. Huje 03BO/beHO IVTHpabe ancTpakaTa. YKOIMKO je
OUTHO KOMEHTAPUCATH pesy/Tare KOji Cy MyO/IMKOBaHN
CaMo y BIJIY QIICTPAKTa, HEOIIXOJHO je TO HaBECTU Y CAMOM
TeKCTy paja. Pedepeniie wianaka Koju cy npuxsahenn
3a LITaMIIY, a1 jOILI HICY 06jaB/beHN, Tpeba 03HAYUTI
ca in press ¥ IPUIOKUTI JOKA3 O IIPUXBaTarby pajia 3a
o0jaB/buBatbe.

Pedepente ce nutnpajy nmpema Bankysepckom ctumy
(yHudopMmcaHNM 3aXTeBMMa 3a PYKOIIVICE KOjI ce Ipe-
Hajy 6MoMemVIIIMHCKUM YacOIMCUMa), KOjU je YCIIOCTaBMO
MebhyHapogHy KOMIUTET ypeJHIMKa MeANIIMHCKUX Jaco-
muca (http://www.icmje.org), unju dopmat kopucte U.S.
National Library of Medicine n 6a3e Hay4yHuUX my6nuKa-
nyja. [Tpumepe HaBohema mybnukanuja (41aHaka, Kibura
U IPYTUX MOHOTpaduja, eleKTPOHCKOT, Heo0jaB/beHoT I
Ipyror 06jaB/beHOT MaTepujaia) MOry ce mpoHahu Ha MH-
TepHeT-cTpaHuuu http://www.nlm.nih.gov/bsd/uniform_
requirements.html. IIpunukoM HaBobemwa nmureparype
BeoMa je BayKHO IIPUAP)KaBaTU ce IOMEHYTOT CTaHAaP/a,
jep je To jemaH Off HajOUTHMjUX PaKTOpa 3a MHIEKCUPabe
IPUIVKOM KTacuyKaIije HayYHIX 4acOMca.

ITPOIIPATHO IIMCMO (SUBMISSION LETTER). V3
pyKorc 06aBesHO IPUIOXKIUTHU 06pasary Koju Cy MOTIIN-
CaJIy CBU ayTOPH, a KOju Caip>ku: 1) usjaBy #a paj mper-
XOJIHO HUje My6IMKOBaH U Jja HUje UCTOBPEMEHO MOfHET
3a 00jaB/bMBaIbe Y HEKOM JIPYIOM YacoIINCY, 2) U3jaBy ja
CY PYKOIIIC IIPOYUTAIIY ¥ OFOOPIIN CBU ay TOPY KOjU UC-
IyHaBajy MepuiIa ayTopCTBa, M 3) KOHTAKT MOJJATKe CBUX
ayropay pany (agpece, uMejn agpece, TenedoHe UTH.).
brmanko obpasary Tpeba mpeyseT ca MHTepHET-CTPaHNUIle
vacomnuca (http://www.srpskiarhiv.rs).

Taxobe je morpe6HO HOCTaBUTH KONMje CBUX HO3BOTIA
3a: peIpoAyKoBame MPeTXOfHO 06jaB/beHOT MaTepljaa,
ynorpeby mryctpanuja u o6jaBbuBarme nHbopManyja o
HO3HATIM JbYAMMA VI IMEHOBabe /by KOjU CY JOIIPH-
HeJIM M3pafiu paja.

YTAHAPUHA, IIPETIIVTIATA I HAKHAJIA 3A OB-
PALY YITAHKA. [la 6u pap 610 06jaB/beH y yacomucy
Cpiicku apxue 3a 1en0KyilHo 71eKapcitiéo, CBU ayTOPU KOju
Ccy nexapu wm cromatonosu 3 Cpbuje Mopajy 61Ty 4ia-
HoBY CPIICKOT IeKapCKOT PYIITBa (Y CKIafly ca WIaHOM
6. Craryra JIpymTsa) 1 USMMPUTHU HaKHa[y 3a o6pany
unaHaka (Article Processing Charge) y usnocy og, 3000 au-
Hapa. AyTOpu ¥ KOayTOpM U3 MHOCTPAHCTBA Cy Y 06aBesn
fla IIaTe HaKHaay 3a o6pany wiaHaka (Article Processing
Charge) y usHocy on 35 eBpa. YIiara y jefiHoj KayeHaap-
CKoj TopuHM 00yXBaTa M CBe HApE/IHe, eBeHTYaTHe YIaHKe,
IoCyIaTe Ha pasMaTpame y Toj rogyHu. CBI ayTopy Koju

IIaTe OBY HAKHA/[y MOTY, YKOJMKO TO JKeJle, Ia TPUMajy
MITaMIIaHO U3Jame Jacomuca. Tpeba HAIIOMEeHYTH Jja
OBa yIUIaTa Huje rapannuja fa he pay 6utu npuxsahen
u 06jaBibeH y Cpiickom apxusy 3a uenoKyiiHo 1ekapciieo.
O6aBesa mrahamwa HakHazle 3a 00pajly YWIaHKa He OTHOCH
ce Ha CTyfIeHTe OCHOBHUX CTY/Vja J1 Ha IIPETIIaTHNKE Ha
Jacoruc.

YcraHoBe (IpaBHa MHUIIa) He MOTY ITPEKO CBOje IMpeTIUIaTe
Jla VICITyHe 0Baj /0B ayTopa (($13ndKor muia). Y3 pyko-
mnc paga Tpeba JOCTaBUTH KOIMje YIIATHMIIA 32 YWIaHa-
PMHY U IIpeTIVIaTy / HaKHa/y 3a 00pajy YWIaHKa, Kao JoKa3
0 yIUIaTaMa, yKOJIMKO M3fiaBad HeMa eBUIEHL)Y O TOMe.
Yacomuc npuxBsara fjoHalyje Of CIIOH30pa KOji CHOCE [Ie0
TPOLIKOBA W/IJ TPOIIKOBE y LIJIMHU OHUX ayTopa Koju
HICY y MOryhHOCTH Ja M3Mype HaKHaAy 3a 00pajy WiaHKa
(y TakBMM C/Ty4ajeBuMa HOTPEOHO je YaCONUCy CTaBUTH
Ha YBUJ, OIIPaBJaHOCT TAKBOT CIIOH30PCTBA).

CJTAILE PYKOIIMCA. Pykomuc pajia ¥ CBM IIPUJIO3N Y3
Paj fOCTaB/bajy ce MCK/bYYMBO eIeKTPOHCKY IIPEKO CHCTe-
Ma 3a [IpMjaB/bMBalbe Ha MHTEPHET-CTPAHMIIN JaCcOIINCa:
http://www.srpskiarhiv.rs

HAIIOMEHA. Paj xoju He ucniymaBsa yc/l0Be OBOT YIIYT-
cTBa He MOXKe 6utu ynyheH Ha penensujy u 6uhe Bpahen
ayTopMMa Jia ra IomyHe 1 ucnpase. [IprpxaBarmeM yyT-
CTBa 3a IPUIIPEMY pajia 3HaTHO he ce ckpaTuTu Bpeme
Ie/IOKYITHOT TIpoIieca 10 06jaB/biBaba pajia y qacolncy,
mTo he MO3NTMBHO yTULIATH Ha KBAIMTET WIaHAKa U pe-
JIOBHOCT M3/Ta’Kerba JacoIlnca.
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INSTRUCTIONS FOR AUTHORS

Before submitting their paper to the Editorial Office of
the Serbian Archives of Medicine, authors should read
the Instructions for Authors, where they will find all the
necessary information on writing their manuscript in
accordance with the journal’s standards. It is essential
that authors prepare their manuscript according to
established specifications, as failure to do so will result
in paper being delayed or rejected. Serbian Archives
of Medicine provides no fee for published articles. By
submitting a paper for publishing consideration, au-
thors of a paper accepted for publication in the Serbian
Archives of Medicine grant and assign all copyrights to
the publisher - the Serbian Medical Society.

GENERAL INSTRUCTIONS. Serbian Archives of Medicine
publishes papers that have not been, either in their entirety
or partially, previously published, and that have not been
accepted for publication elsewhere. Serbian Archives of
Medicine publishes papers in English and Serbian. For
better availability and citation, authors are encouraged
to submit articles of all types in English. The journal
publishes the following article types: editorials, original
papers, preliminary and short communications, case re-
ports, video-articles, images in clinical medicine, review
articles, current topics, articles for practitioners, history of
medicine articles, language of medicine articles, medical
ethics (clinical ethics, publication ethics) and regulatory
standards in medicine, congress and scientific meeting
reports, personal view articles, invited commentaries,
letters to the editor, book reviews, professional news,
In memoriam and other articles. Original papers, case
reports, preliminary and short communications, review
articles, current topics, video-articles and images in clini-
cal medicine are published in English only, while other
article types may be published in Serbian if the Editorial
Office reaches such decision.

The papers are always submitted with Summary in both
English and Serbian, included in the manuscript file. The
text of the manuscript should be typed in MS Word using
the Times New Roman typeface, and font size 12 pt. The
text should be prepared with margins set to 25 mm and
onto A4 paper size, with double line spacing, aligned left
and the initial lines of all paragraphs indented 10 mm,
without hyphenation. Tabs and successive blank spaces are
not to be used for text alignment; instead, ruler alignment
control tool and Toolbars are suggested. In order to start a
new page within the document, Page Break option should
be used instead of consecutive enters. Only one space fol-
lows after any punctuation mark. If special signs (symbols)
are used in the text, use the Symbol font. References cited
in the text are numbered with Arabic numerals within
parenthesis (for example: [1, 2]), in order of appearance
in the text. Pages are numbered consecutively in the right
bottom corner, beginning from the title page.

When writing text in English, linguistic standard Ameri-
can English should be observed. Write short and clear
sentences. Generic names should be exclusively used for

the names of drugs. Devices (apparatuses, instruments)
are termed by trade names, while their name and place
of production should be indicated in the brackets. If a
letter-number combination is used, the number should be
precisely designated in superscript or subscript (i.e., 997Tc,
IL-6, 02, B12, CD8). If something is commonly written in
italics, such as genes (e.g. BRCAL1), it should be written in
this manner in the paper as well.

If a paper is a part of a master’s or doctoral thesis, or a
research project, that should be designated in a separate
note at the end of the text. Also, if the article was previously
presented at any scientific meeting, the name, venue and
time of the meeting should be stated, as well as the man-
ner in which the paper had been published (e.g. changed
title or abstract).

CLINICAL TRIALS. Clinical trial is defined as any re-
search related to one or more health related interventions
in order to evaluate the effects on health outcomes. The
trial registration number should be included as the last
line of the Summary.

ETHICAL APPROVAL. Manuscripts with human medi-
cal research should contain a statement that the subjects’
written consent was obtained, according to the Declaration
of Helsinki, the study has been approved by competent
ethics committee, and conforms to the legal standards.
Experimental studies with human material and animal
studies should contain statement of the institutional ethics
committee and meet legal standards.

CONFLICT OF INTEREST STATEMENT. The manuscript
must be accompanied by a disclosure statement from all
authors (contained within the Submission Letter) declaring
any potential interest or stating that the authors have no
conflict of interest. For additional information on different
types of conflict of interest, please see World Association of
Medical Editors (WAME, www.wame.org) policy statement
on conflict of interest.

AUTHORSHIP. All individuals listed as authors should
be qualified for authorship. Every author should have par-
ticipated sufficiently in writing the article in order to take
responsibility for the whole article and results presented in
the text. Authorship is based only on: crucial contribution
to the article conception, obtaining of results or analysis
and interpretation of results; design of manuscript or its
critical review of significant intellectual value; final revision
of the manuscript being prepared for publication.

The authors should enclose the description of contribution
to the article of every co-author individually (within the
Submission Letter). Funding, collection of data or general
supervision of the research group alone cannot justify
authorship. All other individuals having contributed to
the preparation of the article should be mentioned in the
Acknowledgment section, with description of their contri-
bution to the paper, with their written consent.
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PLAGIARISM. Since January 1, 2019 all manuscripts have
been submitted via SCIndeks Assistant to Cross Check
(software iThenticate) for plagiarism and auto-plagiarism
control. The manuscripts with approved plagiarism/auto-
plagiarism will be rejected and authors will not be welcome
to publish in Serbian Achieves of Medicine.

TITLE PAGE. The first page of the manuscript (cover sheet)
should include the following: title of the paper without any
abbreviations; suggested running title; each author’s full
names and family names (no titles), indexed by numbers;
official name, place and country of the institution in which
authors work (in order corresponding to the indexed num-
bers of the authors); at the bottom of the page: name and
family name, address, phone and fax number, and e-mail
address of a corresponding author.

SUMMARY. Along with the original article, preliminary and
short communication, review article, case report, article on
history of medicine, current topic article, article for language
of medicine and article for practitioners, the summary not
exceeding 100-250 words should be typed on the second
page of the manuscript. In original articles, the summary
should have the following structure: Introduction/Objec-
tive, Methods, Results, Conclusion. Each segment should
be typed in a separate paragraph using boldface. The most
significant results (numerical values), statistical analysis
and level of significance are to be included. The conclusion
must not be generalized, it needs to point directly to the
results of the study. In case reports, the summary should
consist of the following: Introduction (final sentence is
to state the objective), Case Outline (Outline of Cases),
Conclusion. Each segment should be typed in a separate
paragraph using boldface. In other types of papers, the
summary has no special outline.

KEYWORDS. Below the summary, 3 to 6 keywords or
phrases should be typed. The keywords need not repeat
words in the title and should be relevant or descriptive.
Medical Subject Headings — MeSH (http://www.nlm.nih.
gov/mesh) are to be used for selection of the keywords.

TRANSLATION INTO SERBIAN. The third page of
the manuscript should include: title of the paper in the
Serbian language; each author’s full name and family name
(no titles), indexed by numbers; official name, place and
country of the institution in which authors work. On the
fourth page of the manuscript the summary (100-250
words) and keywords (3-6) should be typed, but this refers
only to papers in which a summary and keywords are com-
pulsory. The terms taken from foreign literature should be
translated into comprehensible Serbian. All foreign words
or syntagms that have a corresponding term in Serbian
should be replaced by that term.

If an article is entirely in Serbian (e.g. article on history of
medicine, article for “Language of medicine,” etc.), captions
and legends of all enclosures (tables, graphs, photographs,
schemes) — if any — should be translated into English as well.

STRUCTURE OF THE MANUSCRIPT. All section head-
ings should be in capital letters using boldface. Original
articles and preliminary and short communications should
have the following section headings: Introduction (objective
is to be stated in the final paragraph of the Introduction),
Methods, Results, Discussion, Conclusion, References.
A review article and current topic include: Introduction,
corresponding section headings, Conclusion, References.
The firstly named author of a review article should cite
at least five auto-citations (as the author or co-author of
the paper) of papers published in peer-reviewed journals.
Co-authors, if any, should cite at least one auto-citation of
papers also published in peer-reviewed journals. A case
report should consist of: Introduction (objective is to be
stated in the final paragraph of the Introduction), Case
Report, Discussion, References. No names of patients,
initials or numbers of medical records, particularly in il-
lustrations, should be mentioned. Case reports cannot have
more than five authors. Letters to the editor need to refer
to papers published in the Serbian Archives of Medicine
within previous six months; their form is to be comment,
critique, or stating own experiences. Publication of articles
unrelated to previously published papers will be permitted
only when the journal’s Editorial Office finds it beneficial.

All enclosures (tables, graphs, photographs, etc.) should be
placed at the end of the manuscript, while in the body of
the text a particular enclosure should only be mentioned
and its preferred place indicated. The final arrangement
(position) of the enclosures will depend on page layout.

ABBREVIATIONS. To be used only if appropriate, for
very long names of chemical compounds, or as well-known
abbreviations (standard abbreviations such as DNA, AIDS,
HIV, ATP, etc.). Full meaning of each abbreviation should
be indicated when it is first mentioned in the text unless
it is a standard unit of measure. No abbreviations are al-
lowed in the title. Abbreviations in the summary should be
avoided, but if they have to be used, each of them should
be explained when first mentioned in the text of the paper.

DECIMAL NUMBERS. In papers written in English, in-
cluding text of the manuscript and all enclosures, a decimal
point should be used in decimal numbers (e.g. 12.5 + 3.8),
while in Serbian papers a decimal comma should be used
(e.g. 12,5 + 3,8). Wherever applicable, a number should be
rounded up to one decimal place.

UNITS OF MEASURE. Length, height, weight and volume
should be expressed in metric units (meter — m, kilogram -
kg, gram - g, liter - 1) or subunits. Temperature should be in
Celsius degrees (°C), quantity of substance in moles (mol),
and blood pressure in millimeters of mercury column (mm
Hg). All results of hematological, clinical and biochemical
measurements should be expressed in the metric system
according to the International System of Units (SI units).

LENGTH OF PAPER. The entire text of the manuscript
- title page, summary, the whole text, list of references, all
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enclosures including captions and legends (tables, photo-
graphs, graphs, schemes, sketches), title page and summary
in Serbian - must not exceed 5,000 words for original
articles, review articles and articles on history of medicine,
and 3,000 words for case reports, preliminary and short
communications, current topics, articles for practitioners,
educational articles and articles for “Language of medicine”,
congress and scientific meeting reports; for any other sec-
tion maximum is 1,500 words.

Video-articles are to last 5-7 minutes and need to be
submitted in the flv video format. The first shot of the
video must contain the following: title of the journal in the
heading (Serbian Archives of Medicine), title of the work,
last names and initials of first and middle names of the
paper’s authors (not those of the creators of the video), year
of creation. The second shot must show summary of the
paper, up to 350 words long. The final shot of the video may
list technical staff (director, cameraman, lighting, sound,
photography, etc.). Video-articles need to be submitted along
with a separate summary (up to 350 words), a single still/
photograph as an illustration of the video, and a statement
signed by the technical staff renouncing copyrights in favor
of the paper’s authors. To check the required number of
words in the manuscript, please use the menu Tools- Word
Count, or File-Properties-Statistics.

ARTICLE ENCLOSURES are tables, figures (photographs,
schemes, sketches, graphs) and video-enclosures.

TABLES. Each table, with its legend, should be self-explan-
atory. The title should be typed above the table and any
explanatory information under the table. Tables should be
numbered in Arabic numerals in order of citation in the
text. Use MS Word, the menu Table-Insert-Table, inserting
the adequate number of rows and columns. By the right click
of the mouse, use the options Merge Cells and Split Cells. Use
Times New Roman, font size 12 pt, with single line spacing
and no indent to draw tables. Abbreviations used in tables
should be explained in the legend below each respective table.

If the manuscript is entirely in the Serbian language, tables and
corresponding legend should be both in Serbian and English.
Also, the table cells should contain text in both languages
(do not create two separate tables with a single language!).

FIGURES. Figures are all types of visual enclosures, and
photographs, schemes, sketches and graphs are published as
‘tigures’ in the Serbian Archives of Medicine. Figures should
be numbered in Arabic numerals in order of citation in the
text. Only original digital photographs (black-and-white
or color), of minimum 300 dpi, and jpg or tiff format, are
acceptable (small, blurry and photographs of poor qual-
ity will not be accepted for publishing!). If authors do not
possess or are not able to provide digital photographs,
then the original photos should be scanned in 300 dpi,
and saved in original size. If a paper needs to be illustrated
with a considerable number of figures, several figures will
be published within the paper, and the rest will be avail-

able in the electronic version of the paper as a PowerPoint
presentation (every figure needs to be numbered and be
accompanied by legend). Video-enclosures (illustrations
of a paper) can last 1-3 minutes and are submitted in the
flv format. Along with the video, a still/photograph repre-
sentative of the video is also needed, as it will be used as a
placeholder in the electronic version of the paper, and as
an illustration in the printed version.

If the manuscript is entirely in the Serbian language, pho-
tographs and corresponding legend should be both in
Serbian and English.

Photographs may be printed and published in color, but
possible additional expenses are to be covered by the authors.

GRAPHS. Graphs should be plotted in Excel in order to
see the respective values distributed in the cells. The same
graphs should be copied and pasted to the Word document,
numbered in Arabic numerals by order of citation in the text.
The text in the graphs should be typed in Times New Roman.
Abbreviations used in graphs should be explained in the
legend below the respective graph. In the printed versions of
papers, graphs are generally published in black-and-white;
therefore, it is suggested to avoid the use of colors in graphs,
or to utilize colors of significant difference in brightness.

If the manuscript is entirely in the Serbian language, graphs
and corresponding legend should be both in Serbian and
English.

SCHEMES (SKETCHES). Schemes and sketches are to be
submitted in jpg or tiff format. Schemes should be drawn in
CorelDraw or Adobe Illustrator (programs for drawing vectors,
curves, etc.). The text in the schemes should be typed in Times
New Roman, font size 10 pt. Abbreviations used in schemes
should be explained in the legend below the respective scheme.
If the manuscript is entirely in the Serbian language, schemes
and corresponding legend should be both in Serbian and
English.

ACKNOWLEDGMENT. List all those individuals having
contributed to preparation of the article but having not met
the criteria of authorship, such as individuals providing
technical assistance, assistance in writing the paper or run-
ning the department securing general support. Financial
aid and all other support in the form of sponsorship, grants,
donations of equipment and medications, etc., should be
mentioned too.

REFERENCES. The reference list is the responsibility of
the authors. Cited articles should be readily accessible to
the journals readership. Therefore, following each refer-
ence, its DOI number and PMID number (if the article
is indexed for MEDLINE/PubMed) should be typed.
References should be numbered in Arabic numerals in order
of citation in the text. The overall number of references should
not exceed 30, except in review articles, where maximum
of 50 is acceptable, and in meta-analysis, where up to 100
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references are allowed. The number of citations of original
articles must be at least 80% of the total number of references,
and the number of citations of books, chapters and literature
reviews less than 20%. If monographs and articles written by
Serbian authors could be included in the reference list, the
authors are obliged to cite them. The majority of the cited
articles should not be older than five years. Use of abstracts
as references is not allowed. If it is important to comment
on results published solely in the form of an abstract, it is
necessary to do so within the text of the article. The references
of articles accepted for publication should be designated as
in press with the enclosed proof of approval for publication.

The references are cited according to the Vancouver style
(Uniformed Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library of
Medicine and scientific publications databases. Examples
of citing publications (journal articles, books and other
monographs, electronic, unpublished and other published
material) can be found on the web site http://www.nlm.nih.
gov/bsd/uniform_requirements.html. In citation of references,
the defined standards should be strictly followed, because
itis one of the essential factors of indexing for classification
of scientific journals.

SUBMISSION LETTER. The manuscript must be ac-
companied by the Submission Letter, which is signed by
all authors and includes the following: 1) statement that
the paper has never been published and concurrently
submitted for publication to any other journal; 2) state-
ment that the manuscript has been read and approved by
all authors who have met the criteria of authorship; and 3)
contact information of all authors of the article (address,
email, telephone number, etc.). Blank Submission Letter
form can be downloaded from the journal’s web site (http://
srpskiarhiv.rs/global/pdf/Submissionletterform FINAL.pdf).

Additionally, the authors should submit the following copies
of all permits for: reproduction of formerly published mate-
rial, use of illustrations and publication of information on
known people or disclosure of the names of people having
contributed to the work.

MEMBERSHIP FEE AND SUBSCRIPTION RATES.
In order to publish their article in the Serbian Archives of
Medicine, all authors and co-authors, medical doctors and
doctors of dental medicine, must be members of the Serbian
Medical Society (according to the Article #6 of the Statute
of the SMYS) for the year in which the manuscript is being
submitted. All authors pay an “Article Processing Charge”
for the coverage of all editing and publishing expenses.
Domestic authors pay 3,000 RSD, and those from abroad
€35. The editing and publishing fee is required for substan-
tive editing, fact and reference validations, copy editing,
and publishing online and in print. An author who had
already paid the fee can have more articles submitted for
publishing consideration in the year the fee was paid. All

authors who pay this fee may;, if they desire so, receive the
printed version of the journal in the year when the fee is
paid. Please note that the payment of this charge does not
guarantee acceptance of the manuscript for publication and
does not influence the outcome of the review procedure,
in accordance with good publishing practice. The journal
accepts donations from sponsors to create a sum for pay-
ment reductions or waivers for authors unable to cover the
Article Processing Charge (a justification of the inability
to pay should be provided in such cases).

The requirement for paying the Article Processing Charge
does not apply to students or to journal subscribers. Insti-
tutions (legal entities) cannot by their subscription cover
this condition on behalf of the authors (natural persons).
Copies of deposit slips for membership and Article Pro-
cessing Charge should be enclosed with the manuscript.
Foreign authors are under no obligation to be members of
the Serbian Medical Society. All the relevant information
can be obtained via email address of the Editorial Office
(office@srpskiarhiv.rs) and on the journal’s web site (http://
srpskiarhiv.rs/en/subscription/).

SUBMISSION. Our online submission system will guide
you through the process of entering your article details
and uploading your files. All correspondence, including
notification of Editorial Office, requests for revision and
Editor’s decision will be sent by e-mail.

Please submit your manuscript and all enclosures via:
http://www.srpskiarhiv.rs.

NOTE. The papers not complying with these instructions
will not be reviewed and will be returned to the authors
for revision. Observing the instructions for preparation
of papers for the Serbian Archives of Medicine will shorten
the time of the entire process of publication and will have
a positive effect on the quality and timely release of the
journal’s issues.

For further information, please contact us via the follow-
ing address:

ADDRESS:
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Editorial Office

Kraljice Natalije 1
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