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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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YBOAHWMK MO MO3UBY / INVITED EDITORIAL

150 roanHa CpncKor neKapcKor ApyLuTsea

Akapemuk npod. ap Papoje Yonosuh, npegcenHuk Cpnckor Nekapckor ApyLUTBa

YerBpror Maja 2022. roguHe HaBpunhe ce
150 rogvHa off ocHMBama CPIICKOT IEKapCKOT
npywrBa. To 61 u 3a jemaH Hapof Koju je Be-
KOBVIMa XIBeO Y MUpY 6110 morabaj o nsyser-
HOT HaIlVIOHA/IHOT 3HayYaja ¥ pasjior 3a IIOHOC
U 33[J0BOJ/bCTBO. Y KOHTEKCTY TeIlIKe MICTOpHje
HalIeT HAPOJa, KOja Kao TaKBa TPaje BEKOBUMA,
jemaH oBakas forabaj uma Heynopenyso sehn
3Ha4aj. Tako 1yruM TpajameM 1 yCIEeUIHUM
panom CpIICKO 7IeKapcKo JPYIITBO MOCTANIO je
jEHMM Of HajCTapMjuX U HajBPENHMjUX MHCTY -
TyLlMja Halllel' Hapoja U Halle ap>xase [1, 2].
OcHoOBaHO je 22. anpuia 0o ctapoM (4. Maja 1o
HOBOM) KajleHfiapy 1872. ropiHe, y BeKy y KoMe
ce nocye nponactu [IpBor cprckor ycranka
CpICKM Hapop y JIpyrom yCTaHKY, HE caMo
opyxjem Beh u mynpouthy u crppuBorhy,
HajIpe n360pyo Ia MOCTaHe Ba3aaHa KHeXe-
BuMa y OKBMpPY OTOMaHCKOT IJapCTBa, 1 Kaf je
y TOMe yCIIeo, leHa TeK HacTajyha nHTenuren-
L/ja U FbeH HapOJ, IT0Ye/IN Cy HajIIpe Jla cambajy
IIYHY He3aBJCHOCT, @ 3aTUM J 0OHOBY CpIICKe
Ip>KaBe y ’heHMM MCTOPUjCKMM IPaHuIlaMa.

JlaHac je TEemKOo U 3aMUCIUTH JATeKOBU-
TOCT ¥ OfBAXKHOCT CPIICKUX JIEKapa [ja OCHYjy
CpIIcKO eKapCcKo APYIITBO y BpeMe Kaf je
Cpb6uja nmana camo 63 nexapa, o KOjux cy
ceffaM OV ,,MaruCTpy XuUpypruje’ (Jlekapcku
nomohHuIM) U jesan 3ybap, U Kafi Cy ekapu
nopeksoM us Cp6uje Moryu fja ce n36poje Ha
npcre jemHe pyke. CPIICKO IEKAPCKO APYIITBO
je 0OCHOBaHO Y630 ITOCTIe, TN YaK IIpe TeKap-
CKMX [pyIITaBa y HEKMM HaIIPeJHNUM 3eM/baMa
EBpone kojuma je TparnyHa ucTopuja CprcKor
Hapoya OuIa HeIlITo y IITa Cy TeIIKO YOIIITe
MOIIV ¥ IOBEPOBATIL.

IlIta je np Brapana hophesnha u Heko-
JIMKO FEeTOBUX KOJIeTa IIOfICTAKIIO [a U Y TaK-
BJM OKOJTHOCTMMA OCHY]jy CpIICKO jIeKapCKO
ApyWTBO?

Cse Jj0 mocnefmuX feleHnja 19. Bexa ys-
poru 6orecTu HUCY 61V TO3HATY. MMCIUIO
ce ma cy 3apasHe 60mecTu n3asBaHe ,KyX-
HUM JcIlapemnuMa“ u3 sempe (,MujasMama’).
CMPTHOCT Ofj0j4afiy U Maje jele 6una je
orpomua. Hajuemhu yspouu cmpu 6uie cy
3apasHe 6omectu. Of Ty6epKyno3e yMmupano
je Bumre ox 40% oxmpacnux. Benepnune 60-
7IeCTH, HapOUUTO CUuUINC, 6Gue Cy MupoKo
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pacnpocTpameme. [IpocedHn >XMBOTHM BeK
6uo0 je oko 20 roguua. Ocobe oz 30 1o 35 roau-
Ha cMaTpaHe ¢y ctapuM. Kayja 61 ce mojasiite
enuyieMuje KyTe, BeMKIX GOTHIba UM KOJe-
pe, fiemasaro ce fa ympe TpehiHa v momo-
BIHa CTAHOBHUINTBA, HOCEOHO Y TpafoBMMa.
Tepanuja je 6una HeepukacHa. Ilymrame kpBu
61710 je MeTOJI Tederba CKOPO CBUX OOeCTH,
YaK U OUNITIENHNX aHeMMja. Y3 IMyIITarke KPBU
94eCcTo Cy KopuiTheHn eMeTHIN U ITypraTuB.
Henevyenn 6omecHnIm HepeTKo cy 60/be mpo-
JTa3MIN Off IedeHMX. 360T HeIloCTojamba aHec-
Te3nje 6uo je moryhe ussoheme camo jako
KPaTKOTPajHMX OMepalja, ¥ TO ca OTPOMHOM
cmprromhy. CMaTparo ce ja paHe yOIIIITe He
MOTy 3apacTy 6e3 THOjemba, 1 fia je BasKHO CaMo
Jla ce He NMPOIINPH Ha MUPY OKONUHY U I[e0
OpraHysam, LITO je Ha3WBaHO ,,ePUSUIIEIOM
a JaHac je Ha3MBaMO CEIICOM, IIITO je YBeK Jio-
BOJIMJIO [0 CMPTH.

Topune 1846. oTkpuBeHa je omnmra, 1884.
HOBPIIMHCKA, a 1892. mokanHa MHPUITPATUB-
Ha aHeCTe3Mja, TAKO Jja je IIPBY YT Y UCTOPUjI
nocrano mMoryhe nsBoheme oneparja 3a Koje
je 6uo morpe6Ho BpeMe. ITacTepoBo oTkpuhe
Jla Cy TONMM OKOM HeBU/bMBa 61ha y3poru
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Bpema rpoxxha mpu npoussopmy BiHa 6110 je HajaBa
Mmukpob6buonoruje. Ca JIncreposum (Joseph Lister) pago-
BuMa (1867) y Xuipypruju je 3amoderna epa aHTICEIICE, @ TEK
KpajeM 19. Beka acerica je rmoyesa jja 1ocTaje CTaHgapgHu
nocrymnax y xupypruju. Orkpuha nojeguuux 6axkrepuja
Kao y3pOYHMKaA 6O/IeCTH CHaXKHO Cy MOfICTAaK/Ia PasBoj
XWUTHUjeHe ¥ IPeBEHTNBHE MeIULIHE.

Y ycnoBuma Tako peBONyIMOHAPHUX IPOMEHA, 3Harba
CTedeHa Ha CTyAMjaMa MeMIHe 6p30 Cy MpeBasuIaKeHa.
Jlexapu cy HOBMHE y MEJUIIVIHNA MOPA/y aXKyPHO IpaTH-
T, IITO je TOofjpasyMeBao nocehmpame HalMOHATHIX
n MehyHapogHUX KOHrpeca, HabaBKy HOBUX KIbUTA U
CTpy4HUX yacomuca. To je 610 Bpo 3axTeBaH 110cao, y
KojeM cy ce jefHO BpeMe Moryiu cHahu camo Haj6omu u
HajBpegHuju nekapu. To je 6mo moce6HO TeXxak 3afjaTak 3a
NeKape MpaKTuyape, Kojyu Cy MMalIy MHOTO IIOC/IA @ MaJIo
cnobopHor BpeMeHa. Tako ce jaBma npeka notpeba 3a
OCHMBAIbEM JIEKaPCKUX APYNITAaBa, HA YMjIIM CacTaHLIMa
61 exapy MOTJIM pasMemMBATY UCKYCTBA M3 IpaKce U
nHdopMaIje 0 KOjux Cy fomasumm us mureparype. Ha
TVMM CacTaHIMMa Cy Hajbopy foMahy 1 CTpaHu neKapu,
9ecTo mpodecopn MeVIIHCKIX (aKyTeTa, Ip>Kasm Ipe-
JlaBarba O HOBUM Ca3HambMMa, HAKOH KOjUX Cy CTyIIaOLN
MIOCTaB/ba/IM MUTAbA, IBHOCWIN CBOja 3allakara, 0OHa-
B/bA/IM CTapa I CTUIIA/IM HOBa 3Hamba. Jlekapcka IpyITBa
Cy OCHUBAjIa 9acCoINCe, y KOjIMa Cy IITaMIIaHa BpeJHa
MICKYCTBa 13 TIpaKce U Haj6osba CaoIIITeba ca cacTaHaKa
APYLITBA, pE3y/ITaTX HOBUX HAYYHNX CasHaIba U OPUTH-
HaJTHUX VICTPaXVBatha, U3BOAYU U3 oflabpaHMX pajioBa 13
CTpaHe IUTepaType, IpernefHy YIaHIM, IPUKasy HOBUX
KIBJITA, 3aK/BYUIIM Ca Me)yHapOHMX KOHTpeca, TeKapCKu
M3BEIITAj) O CTalby 3[PaB/ba Yy IOjeMHNM PETMOHMMA
U 3eM/bM y LeIMHM, U Ap. JlekapcKa ApyIITBa Cy OCHM-
Bajia 6MOMMOTEKe U My3eje y KojuMa Cy MoXpamuBaHN
PETKM U ITOYYHM IIPEAMETH U IIPENapaTy Ha Koje Cy 4/a-
HOBM [PYIITBA HAWIASUIN Yy IPAKCH. Y MambUM 3eM/ba-
Ma JIpyLITBa Cy HACTOjasia fIa M3y4aBajy CrenyduaHoc-
T) HAllMOHAJIHE IIaTOJIOTHje U Ia CTBApajy HallMOHAIHY
MEIUIIMHCKY TEPMUHOJOTH]Y, @ Y HApORY Cy ce 6opua
IIPOTUB PUSMYHUX ITOHAIIAbA, IYLIEHa, A/IKOXOINU3MA
U IPOCTUTYLMje ¥ IPOMOBMCA/IA INYHY, IIOPOJUYHY U
jaBHY XUTWjeHY.

To cy 6wnu r1aBHYU Pas3no3y KOju Cy MOACTAKIN AP
Bnagana Hophesnha u gpyrose fja 1o yrieny Ha Harpey-
He eBPOIICKE 3eM/be Y KOjiMa CY 3aBPLIM/IN MESULIMHCKE
(daxynTeTe, M y TaKO Kpajibe CKPOMHUM OKOTHOCTUMA Y
KOjMMa ce Tafla Ha/Ia3uo CPIICKYU CAHUTET, OCHYjy CpIICKO
JIeKapCKO PYIITBO, ,,CPIICKO OTIBMILTE 32 HAYKY [ ,,CPII-
CKY MICA0 IT030BYy Ha CAMOCTA/THM KY/ITYPHMU paj’ ¥ fia
»3aUHY CPIICKY JIEKapCKY KIbVDKEBHOCT

Cpricko nmexapcKo APYIITBO je OCHOBAHO II0 CBUM IIpa-
BM/IMMA KAKO Cy OCHMBaHa JIeKapcKa ApyIITBa y HajIu-
BU/IM30BaHMjM 3eM/baMa EBporre, KojuMa ce HI JaHac
HUIITA He 611 Moo fozatu. Ycras [pyluTsa je fo moje-
AMHOCTY ie(PMHUCAO HeToBe 3aaTKe ¥ METOfIe ’bUXOBOT
OCTBapMBabha, IPOIINCA0 BPCTE CacTaHaKa, OfPeAyo fa
JpymTBO MMa pefoBHE, NOMNUCHE U II0OYaCHE YIaHO-
Be, Mehy koje cy 6upanu HajcmaBHUju nekapu EBpore.
[Iponmcao je mpaBa u Jy>XHOCTY 9IaHOBA M YaCHMKA
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Jpyursa Koju cy 6¥paHy MCK/bYIMBO TajHUM I7acambeM
Ha FOAMIIBYM CKYIIOBMMA ¥ TO CAMO aKo je IPUCYTHa
HajnonoBuyHa BehyHa peoBHNUX WIaHOBa. [[pymITBO je
61110 IPM3HATO Off 3BAHMYHUX BJIACTH, MAJIO je CBOje
cefuuITe ¥ CTanHy afgpecy. OHO je Ha caMOM IOYETKY OC-
HOBaJo cBOj Yaconuc Cpiicku apxus 3a yenoKyiHo eKap-
Citi60, KOjU Of Tafia PeIOBHO M371a3y, 6MOIIOTEKY, 3a4erno
Mysej u poToTeKy. Bpennum 1 036mmpHUM pagoM Cpricko
JIeKapCKO IPYIITBO je 3a/J001I0 IOIITOBAbE BIACTH, TAKO
fla Cy MYy 49acOIINC, OPUTMHAJIHA [ie/ia CPIICKMX leKapa U
IpeBOAM Kiura Bogehux crpaHux nekapa u npodgeco-
pa MegMUMHCKUX ¢akynTeTa O€CIIATHO WITAMIIAHN Y
Jp>kaBHOj IITaMIIApUju.

CpIIcKo /1eKapcKo IPYLITBO je CBe BpeMe IPaTUIo JOC-
TUrHyha MeUIIMHCKIX HayKa M OfMaX UX IPUMeIbIBAJIO,
6aBIUIIO Ce CTPYYHUM U HayYHMM yCaBpIIaBambeM CBOjUX
YIaHOBA, PA/IU/IO Ha pa3Bojy 1 oborahmeamy cprcke Me-
IMLVHCKE IUTEPaType, JOCTOJHO NMPENCTaB/baIo CPIICKY
MeIMLIMHY Y UHOCTPAHCTBY, PaInyIo Ha CPIICKOj MEAMUIIMH-
CKOj TEPMUHOJIOTMj I, HA PelllaBalby HajBKHI)UX IIUTAkba
HapojiHe IATONOTHje, Ha YHanpebhemwy 3mpaBba Hapofa,
Ha NIPOMONMjY MeJUIIMHCKe HayKe Y HapOxy, IPOMOLUjI
MUYHe, IOPOJAUYHE U KOMYHa/IHe XUTHjeHe, Ha IPOMO-
LMjy TpeBEHTUBHE MeUIIHE U 3[[paBOT Ha4MHA KUBOTA.
Bopnno ce npoTus ankoxonusma, IpOTUB HaflpuIeKap-
CTBa, PA/IUIO je Ha YBODemY 1 ycaBpITaBarby 3APaBCTBEHOT
3aKOHOJABCTBA UTA. JIpyHITBO Kao I[e/IHA, @ HAPOYNUTO
FbETOBM HAjYICTAKHYTHj! WIAHOBMY, GOPUIM CY Ce 3a OCHU-
Bame MepunyHcKor gaxynrera, MUHKUCTapCcTBa HApOJ-
HOT 37IpaB/ba 1 JIekapcKe KOMOPpe, a ofMax nocne JIpyror
CBETCKOT paTa )1 3a OCHIBatbe CTOMATOJIOIIKOT (haKynTeTa.

CXO0[HO TEMIKNM OKOTHOCTMMA KPO3 KOje je ca CBOjuUM
HapoOJOM I Jp>XaBoM nponasuno, CprcKo 1exapcKo
APYLITBO je TOKOM jeJHOT ¥ 10 BeKa MMasIo YCIIOHE U I1a-
TOBE, yCIexe M HeyCIexe, aln JaleKo BUIIe yCIleXa HeTro
Heycrexa. Iberosy 4aHoBu cy cBe BpeMe BOTOHTEPCKA
pazu 3a o6po cBora Hapofa 1 Ip)Kase, HOTIYHO Gec-
IUIATHO, YeCTO Y Ha COIICTBEHM TPOIIAK, U IIyTeM I10ce6-
HoT (OHJIa TToMaray o6orerne IeKape, neKapcke yIOBUIle
U JIEKAPCKY CUpoYa,.

Pesumupajyhm pag Cprickor ekapcKor gpyLiTBa To-
KOM CBeJaHOT 06ene)kaBamba IpBYX 50 TOANHA OCTOjamba
I pymrBa, mweros ocHuBay fp Bragan Hophesnh uspexao
je u oBe peun:

»CPIICKO IEKapCKO IPYIITBO, HE CaMO Jia je IOTIYHO
OCTBApWUJIO IJTABHY MMCA0 CBOjUX OCHMBAYa, He CaMo Jia
je OCHOBAJIO M Pa3BUJIO CPIICKY JIEKAPCKY KIbVKEBHOCT
U OCHMBAJIO CPIICKY MEIMIIMHCKY Te€PMUHOJIOTH]jY, HETO
je jom mpe YHuBepsurtera u KpambeBcke AKajjeMuje Hay-
Ka, CTBOPIJIO je[THO CPIICKO OTHMINTE 33 HayKy. CpIicko
JIEKapCKO [JPYIITBO HEMPEKNUIHO jé PEBHOCHO IIPaTHUJIO
pasBUjame LIeNOKYITHe MeIMIIMHCKe HayKe I OHMX TpaHa
jecTacTBeHuIe, Koje Cy joj moMohHMIle, HaIpeZoBaIo je
Ca IOCTENEHNM IOCTYIIKOM JIEKapCTBa, YCaBPIIABaJIo Ce
COIICTBEHMM MCKYCTBOM, PAaCIPOCTHUPAJIO jeé TO MICKYCTBO
MMCMEHMM ¥ YCMEHUM CaOINIITEeHhMMA, PAJIUIIO je Ha CTa-
TUCTUIIV pa3boreBama y CBMM 3eM/baMa y KOj/iMa Hall
HapOJ >KMBY, ¥ UCTPAKUBAJIO Y3POKe TUX 60/IECTH, YKO-
JIVKO CY OHM Y HAapOJHMM U reorpadckuM ocobruHama u
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IIpOydYaBajio CPEJCTBA 3a yK/lakake THX y3poka. Hu jengna
rpaHa MeAMIMHCKIX HayKa HYje OCTasa HeflUPHYTa I He-
nuckyToBaHa y CpIICKOM JIeKapcKOM ApywuTBy. /.../ ,,Ileo
Taj paji HaTaMIIaH je y Cplickom Apxuey 3a uenokyiHo
nexapcitieo 'y Hapogrom 3gpasmy. Jour Behe cy merose

YBopgHuK no noswusy / Invited Editorial

PELINIO BUIIEELIeHNjCKI TPO6/IeM aXKyPHOT [ITaMIIaba
YacoIuca U Apyrux usgama JIpymrsa (Cnuka 1). Cpricko
JIeKapCKO PYLITBO je [ielleHnjaMa IIPYMEPHO YIIPaB/bajio
BpeHUM 3ay>KOMHaMa JieKapa ¥ IeKapCKMX OpOAuIia
KOje Cy My O1Ie OCTaB/beHe Ha CTaparbe.

3aCyIyre 3a IpXKaBy .

Hopbesuh je saxmyuno: ,Kapg ce
ynopean pan CpHCcKOT TeKapcKoOT
APYIITBA Ca paZloM HEMAYKIX JIeKapa 1
pUPOLbAKa, MOXe ce cmobonno pehn
7ia je Hame JIpyITBO 3a IOIOBMHY BeKa
CTEKJIO /.../ 3a Halll HApOfj, JICTe 3aCIyTe
KOje Cy HeMadKI JIeKapy 1 IPUpPOIaLu
cTeKu 3a lepmanujy

Cro ropuHa 1ocjIe TUX pedn Haller
OCHIBAYa, TEIIKO je IIOBEPOBATH JIa je
6110 KOje JleKapcKo ApymTBo y EBpornu
3a CBOj HapOJ, M CBOjY Ap>KaBY yUYMHU-
710 BUIIIe Hero 1To je CpIICKO jTeKap-
CKO JIPYIITBO YIMHIIIO 32 CBOj HApOJ, 1
CBOjy 3eMJbY, IIOTOTOBO KaJi C€ Ha YMY
MMajy OKOJTHOCTU KOje HUT[ie IpYTHe
HUCY 3a0ejIeXkeHe a KaMO/U Jja Cy ce
MopaJie U IPeXNBETIH.

it i ]l
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Y cBojoj 150 roguHa gyroj ucro-
puju, CpIicko eKapcKo JpyIITBO je,

Cnuka 1. Jom Cpnckor nekapckor apyltaa. 3agy»6uHa gp CreBaHa Munocasrmesunha, npsor
Cp6uHa HavenHunka CaHuteta. CHUMIbeHo 1934. roavHe (13 kKonekuwje r. Munolwa Jypuwnha).

Figure 1. The home of the Serbian Medical Society. Endowment of Dr. Stevan Milosavljevi¢, the
first Serb who was the Chief of Medical Services. Taken in 1934 (from the private collection of

Ha CBOjy MUHUIMjaTUBY U UCK/BYIUBO
Ha COIICTBEHM TPOIIAK, HEIIPEKUTHO U
HeceOMYIHO pajuiIo 3a 106po cBora Ha-
poza 1 cBoje Ip>KaBe, cBe BpeMe fenehu werosy (decto)
TparuyuHy cynouHy. JIpyITBO je mpexuB/baBajo TpayMa-
TUYHe OJIUTHYKe forabaje, mpoMeHy gMHACTHje, IeCT
paroBa, ofj Kojux je y IIpBoM cBeTCKOM paty U3ryommo
TpehMHy WiaHOBa, IITO je jefMHCTBEeHM CTy4Yaj Y HO3HATOj
uctopuju ceera. CpIcKo 1eKapcKo JPYLITBO je IPOLLIO 1
Kpo3 TYpOY/IeHTHO BpeMe Y 3aje[IHIYKO] jyTOCTIOBEHCKO]
Ip>KaBy, U IIepYOJ, KOMYHJCTIUYKe BIafiaBuHe, 1a 61 1990.
TOJ[VHE YO Y BUILENaPTUjCKY CUCTEM, KOji My Ce 3a CBa
CTpajjama 1 KPTBe KOje je TIOJHeN0 3a fo6po Hapoa u
np>kase, 2000. rofuHe ,,3aXBaINO" CTAIbeM T3B. ,,KPUZHOT
mTaba“ cacTaB/bEHOT Off HACUITHMKA Y 6eTMM MaHTUINMA
fia ra ,0c7I000aM“ Off OHMX KOju Cy 3a [IpyLITBO TOKOM
TEIIKNX JleBefleCeTUX TOfMHA [IBa/leCeTOr BeKa HeyMOop-
HO pafiyi/I U YCIIENN Jla OYYBajy CBE HheroBe CTPYKTYpE,
[la Ofip>Ke CBe IheroBe aKTMBHOCTH, I [la Y KPajiboj oc-
KY[IMLIA OYYBajy PeOBHO M3/Ia)Kekhe Iheropa /iBa IIaBHa
yacomnuca, Cpiickol apxuea 3a ye0KyiHo 1eKapciieo n
CitiomailionowKoi inacHuxa.

ITocte myHUX LIe3feceT rogMHA MOACTAaHAPCKOT Ou-
TUCalba, BEPHU U OflaHy 4WiIaHOBU CPIICKOT TeKapCKOoT
IPYLITBA I BJIXOBe HOPOAYLIE CY MY CBOjUM 3ay>KOMHaMa
U foHanujama oMoryhuu fa 1932. rogyHe usrpanu cBoj
cornctBenn [lom y nentpy beorpaza, Ha 3eeHoM BeHILTY,
y KOMe je I10 IPBM ITyT MMaJIO COIICTBeHM aMdureaTap 3a
cacTaHKe, KaHIlenmapuje 3a ypeguumrso Cpiickoi apxusa 3a
Ue/10KYiiHO 71eKapcilieo, IPOCTOPUje 3a My3€j, KaHLlelapuje
3a YMHOBHMKE, HEKOJIMKO JIOKa/Ia 11 27 CTaHOBa 3a U3Ja-
Bame, Koji cy My 06e36ehnBanm n3Bope npruxona, Tako
1A je MOIJIO Jia KYIIY M COIICTBEHY LUTAMIIapujy, YUMeE je

Milos Jurisic).

‘ DOI: https://doi.org/10.2298/SARH220404039C

CBy Ty MMOBUHY KOjy je JIpyIITBO CTeKI0 6€3 MKaKaBe
nomohu aprxaBe, werosy kyhy (,,Jlom Cprickor ekapckor
IpyuITBa, 3anyx6uny np CreBana MunocasspeBuha, mp-
Bor CpOnHa HavYenHMKa CaHUTeTa ), CTAHOBE, II/IAlIEBE,
3ay>KOMHe, M IITaMIIApKjy CY MY Hal|MOHAIN3aL/jOM
opysene koMyHuctuuke Biaacty (OcTaB/beH My je Ha
kopuithemwe amdurearap u Ha [PyroM CIpaTy HEKOJN-
Ko KaHUenapuja 3a Cpiicku apxus, U afMUHUCTpaLjy,
y KojuMa je 1955. ocHOBaH Manu My3ej). AKO ce KaKBO
TaKBO ,,pasyMeBambe” 11 00jallliberbe 3a TO 37100 IIpeMa
CpICKOM JTeKapCKOM PYIITBY MOXKe Hahu y KOMyHMCTIY-
KOM JIOTMAaTV3MY, OTIIYHO je Hepa3yM/bUBO VI HECXBAT/bI-
BO IITO T3B. ,,JleMOKparcKe Baactu’ o 2000. roguue 0
[laHa laHallber of0ujajy 1 fa pasrosapajy na Cprckom
JIEKapCKOM APYIITBY BpaTe 4aK 1 oTeTy My JloM, a KaMo/n
la My BpaTe OCTa/lly MIMOBMHY M 3aly>KOMHe JieKapa Koje
Cy My Ouste IpefaTe Ha yIpaB/batbe U CTaparbe.

* % %

3a mrycTpanujy HedyBeHe HellpaB/ie KOja je HallMOHa-
JM3aLVjoM IIpeMa JieKapyMa 3afy>KOMHapyuMa 1 mpemMa
CpIrickoM 71eKapCKOM IPYLITBY YIMIbeHa U YMHM Ce, Ha-
BOJIVIMO TJIaBHe Jle/IoBe 33y KOMHCKOT akTa ip Bojucmasa
M. Cy6oruha, Buinenenenujckor cekperapa CpIIcKor ye-
Kapckor apymTsa 1 CpIIcKOT ApYyIITBa IIPBEHOT KPCTa,
KOjJ je HaIlJMCAOo U IIOTIINCAO Y jeKy para, 27. maja 1915.
TOJIMHE, IeT U 110 MeCelly HAKOH CMPTHU CHMHA jefUHIIa
JIyke Cy6oTuha u neBeTor faHa HAKOH CMPTU CYIpyTe
Menanuje . bajuh. Vnaue, JIyka B. Cy6oTuh je 3aBp-
MO IPBY TOAVHY CTYAUja MefuiyuHe y VIHCOpYKy 1 of
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IpBUX flaHa 6anKaHCKUX paToBa 1 IIpBor cBeTcKor pata
6110 fo6poBOBal] O0NMHMYAD, CBe BpeMe ofbujajyhu 6mno
KaKBe ,[IpUBIJIETHje Koje My je 0Tal] Morao 06e36enuTu.
Iberosa mMajka Menanuja . bajuh, 6mra je moTomax 1mo-
ponuue bajuh xoja ce u3 cena brane 13 okonuze brutoma
ucenuna y Ayctpujy ca Apcennjem I1I Yaprojesuhem.
IMopopuia je Bpemenom cTuria y bed u mocrasna yriegna
U CTEKJIa CTaTyC ,,eMeHuT . Menannja bajuh Cy6oTnh
je cBe BpeMe OankaHCKux paroBa u [IpBor cBeTckor para
CIy>Kmia Kao npesoauian y CprickoM ApyIITBY IIPBEHOT
KpcTa. V3y3eTHO moTpecaH, Mano ckpaheH, 3ay>KOMHCKH
akt ip B. M. Cy6oruha rmacm:

LocnoanHy MuHucTpy NpoceeTe n LipkeeHunx MNocnosa

Cmphy mora jeguHua meguumHapa Jlyke, Koju je yMpo of, Tp-
6ywHor Tndyca 14. - 12. - 1914. rog. koju je pobuo Bpehn
[06POBOSBLHO CITyOY Nekapckor nomohHyiKa y 60HUYKOj YeT
HyHascke [Insusnje | no3umBa, ja cam NULLEH poAUTESbCKe 3e-
Masbcke cpehe.

Of npeBenyvKe, HeM3MepPHe XanocTu 3a krMe, Ha AaH 18.
—-5.-1915.rog. y 8 n no yacoBa NpecTano je KyuaTtu cpue e-
roBe MajKe, a Moje BepHe 1 AndHe cynpyre rocnohe MenaHuje
poh. nn. bajuh, ca KOjom cam ce BEHYao Y rpuKoj Lpkeu y beuy
Ha CB. JlyKy 18. okTo6pa 1892. rof., 1 ca KOjom cam CBe O
HbEHE CMPTY XKMBEO Y HajcpehHujem 6paky. CMmphy HheHoM ja
cam NiLLeH cynpy»aHcke cpehe.

M weHa 1 Moja erba je 6una fa cauyBamo 1 of 3abopasa
OTPrHemMo MmMe Hallera jeauHua meguumnHapa Jlyke.

Ja 1o xohy fa n3BpLIMM Ha 0Baj HauVH:

Xohy fia ocHyjem 3apy»6UHY He camo Noj MMEHOM Mora
C/Ha Hero 1 moje cynpyre. Kako »kenvm 1 nocne cBoje CMpTu,
CBOjVIM IMEHOM OVTV BE3aH 3a HbIXOBa, MEHV Tako Apara 1
Mua MeHa, To XORy HIX0BOj 1 CBOjoj 3adyK6uHu Aa fam
Halla CBa TpW MMeHa.

Wme 3apyx6uHe rnacuhe:

3AQYXXBUHA MEOVUMHAPA NTYKE
1 HEroBUX pognTesba
MENAHWIE N O-P BOJUCITABA M. CYBOTURA
W ncnncmusahe ce yBek oBako y Tpu pega.

McnyraBam cBe nponuce 3akoHa o 3afy»k6uHama, 1 To:

1. 3agyX6VHY OBY OCHVBaM Yy Ljby MOMaraka CpOTHUX
nekapa y KpamesrHu Cpbuju, UXOBUX YAOBULA, U1 HUXOBE
CcMpoYazy, Kao 1 OHUX Majaka leKapcKux, Koje cy cnpoTe, 1
Koje cy xunBesne of nomohu CBojux CHOBA Nekapa, na cy -
xoBoM cMphy unm 6onewhy octane 6e3 nomohu.

Mopep Tora 3apy»k6uHa he cNyXnTn 1 3a Nomararbe orpa-
HUYeHor 6poja paTHE CUPOYAAU U3 CEOCKOT U 3aHATINjCKOT
CTanexa y LWKoNoBaky 3a Nosbonpuspeay 1 3aHate.

Momoh he ce yka3mBaTy caMo CPNCKUM NOAAHULMMA, HO
6e3 0631pa Ha HAPOAHOCT U PENUTUjy.

2.Y 3afy»61Hy 0By YHOCMM CBa CBOja HEMOKPETHA UMatba
Y KOja Cy yNOXeHM Kako CaB M1pa3 Moje MOKOojHe Cynpyre, Tako
1 CBa MOja NpoTeKJ/ia 3apafa Kojy cam y TOKy CBOra paja of
1. jyna 1893. po cMpTU MOje »KeHe C HoMe 3ajefHo WTeaehn
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CayyBao U ynarao y HeMnokpeTHa nMatba cnpemajyhnv nx 3a Ha-
wera jeanHua JIyky.

OBO Cy MOja HenoKpeTHa nMarba:

a. — Kyha y TakoBckoj ynuum bp. 19. y beorpagy, canpaHa
1899. rop. 6e3 pyrosa. 3a kY caM 10 cafia YKYMNHO yTpoLwmno
55.000 guHapa. Tanuja oBora Mmaka rnacu Ha MeHe 1 oHa
Hocum 6poj 5005 of 6. mapTta 1900. roa. MpBocTeneHor cyaa
3a Bapolu beorpag.

6. - lNo pewetby nctora Cyaa og 28. maja 1914. roa. bp. 22,
212 n Bbp. 224. ma ce € Tor UMakba CKUHYTU MHTabynauuja Koja
CTOjV Ha VMatby. Peluere Huije NocTano U3BpLIHO 360r MO6U-
nv3auuje n MopaTtopujyma.

6. - MNpa3aH nnay koa ®abpuke gyBaHa, holwe rcnog ano-
Teke, y beorpapy, KynsbeH no tanuju NpeocteneHor Cyaa 3a
Bapow beorpap of 28. centemb6bpa 1910. bp. 34388., 6e3 TepeTa,
Taja 'y BpeHOCT ca y3rpefHum TpoLwKoBmma ceera 4000 [uH.

B. — [pa3aH nnay Kop xenesHuyke ctaHuuye ,KnaHmua”
y beorpagy 0o onwWTUHCKOT pejoHa, KynybeH of r. Ctese
CreBaHoBuha, YnHOBHMKa KnaHnuHor [pywTsa 12. centem-
6pa 1913. rog. OBaj je nnay orpaheH, Benuku je 2981 KB. MeT.
1 KynsbeH je 3a 30.000 guH. OcTaTtak gyra KnaHnykom JpyuTBy
KOju cam NpumMro KynosuHom of r. CteBaHoBMNAa, M3HOCKO je
Ha faH 17. debpyapa 1914. roa. ivH. 6335.10, Koju ce uma
ncnnatuTi, aa 6u nmatrbe 6uno 6e3 TepeTa.

r. — MNpa3aH nnay y Bpwumnma, no Tanuju Kpywesayukor
MpBocTeneHor Cyna op 11. mapta 1911. 1. bp. 10721., nnaheH
7000 griHapa 6e3 TepeTa.

4. — MNpas3aH nnay y KoBusbauu, no tanmju JIosHnykor
MpeocteneHor Cyaa of 13. jyHa 1914. 1. bp. 18592, nnaheH
11000 guH., 6e3 TepeTa.

YKyrnHa BpefjHOCT OBUX NET MMaka Mo KyNnoBHOj BPeAHOCTY
y Boby KynosuHe, usHocu agakne 107.000 guHapa, Koja YnHM
doHp oBe 3apyKO6uHe.

3. OBom he 3apyx6uHom ynpasmbaT Cpncko Jlekapcko
JpywTBo, 04HOCHO HeroB YnpasHu Opbop nog KOHTPONOM
Camo CBaKoOT roOAVLIKEr CKyna ApyLWwTBeHOr. YnpaBbake
3apy»k6nHom BpLimhe ce y cMucy Tauke nof 1. 0BOr 3ay»K-
OGUHCKOT aKTa ca OBUM JOAATKOM:

a. — Kanwutan 3agy>kbvHe He cMe ce TPOLUNTY, Hero camo %
TP YETBPTUHE, LIEIOKYMHOT MHTEPeCa, a jeiHa YeTBPTMHA fa
ce YHOCM CBaKe rofjuHe y Kanwutan, y Koju he ce yHocutu n cee
HeyTpoLLeHe Cyme OHe NpBe TPy YeTBPTUHE NHTepeca.

6. — NMomoh 13 3agyx6buHe gaBahe ce He caMo YNaHOBM-
ma Cpnickor Jlekapckor [pyLuTBa, Koju cy nnahanu ypegHo
CBOje UnaHCKe yriore Kako 3a pyLlTBO, Tako 1 3a cajalliby
ApywTBeHn oHp (no npasunHUKy doHaa y Cpn. Apxmsy 1905.
r.ce. 11.ctp. 517 n 518), Hero he ce nomoh n3gasBaT U OHUM
nekapvma, Koju Hucy 6unu unaHosm C. J1. . OBo ce ogHoCH 1
Ha HIIXOBe CUPOTHEe MajKe, yaosuLe 1 aely. OBo ofpehyjem
OBAKO CTOra, LUTO Me TaKo PYKOBOAE 0631pu YOBEYHOCTU 1
VICKYCTBO CTeyeHo y patoBuma 1912-13-14 n 1915. roguHe.
Ja xenum patn gokasa Aa M1 Ha cpuy NoajeAHaKo Nexu cBa
neKapcKa CpoTuHba, cBa 6efia n Hecpeha wIxoBa, 6e3 063mpa
Ha YNaHCTBO U YNAHCKW YNIOT, Ha HAPOAHOCT U PENUTHjy.

B. — V13 npuxopa ose 3agyx6uHe 6uhe gyxHo C.J1. [I. na
CBaKe rofiviHe NoMake y n3yyaBatby MOSbONPUBPEAE 1 3aHaTa
jow no ABa cmpoyeTa NOrNHYNNX PaTHUKA U3 CEOCKOT 1 Mo
[lBa cYpoyeTa NOrvHYNNX paTHMKa 13 3aHaTINjCKOr CTasexa
1 TO y MPBOM pefy 13 napoxuje mora oua npote MunyTuHa
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(ceno Pamaha, YriapeBsau, lo6paya, B. Lew n M. Bpbuua), y
Apyrom pepay 13 mecta pohera moje nokojHe majke Mapuue
(13 PypgHunuke Topwe LpHyhe), y Tpehem penly 13 cena bnaua
6UTOSBLCKOT, OfjaKIe je MOPEKIOM MOPOANMLIA MOje MOKOjHE Cy-
npyre MenaHuje nn. bajuh, a Tek no Tom u3 uene Cpbuje no
Haj6orbem Haxohery YnpasHor og6opa C.J1. [.

Kaga He 6yne 6uno patHe cupodaan nomarahe ce gpyra
cupoua y UCTOM Liuby Y UICTUM PELOM.

r.— HapouuTo xenum aa 3apyx6viHa ykaxke nomoh cmpotoj
NeKapCcKoj Aely 3a HXKEe 1 BULLE LIKONTOBakbe, 1 fa obpaTu
nakmy Ha To, Ja He MOpajy CBa Jlekapcka Aela nocratu ne-
Kapw, Hero fja ce CBaKo, Mpema CNoco6HOCTY yNyTu Ha 13y-
yaBakbe NMOAECHMX 3aHaTa 1 TProBrHe, Kako y Cpbuju Tako 1
y IHocTpaHcTBy.

4. - Cpncko. Jlekapcko [dpywTso 6uhe ayHo fia cBaKe ro-
JVHe 1343 Ha BpeMe O TPOLUKY 3afyXO1He jeBTUH KaneHaap ca
royKama 3a Hapof, 1 TO He Camo O 3paBJby 1 6onecTMa Hero
1 o cBUMa Apyrum notpebama uenor Cprickor Hapoga y Hajwim-
pem cmucny peun. Pagosu he ce HarpahusaTh No Haxoherby
YnpasHor Og6opa C. J1. [I. u3 npuxofa 3agy6uHe. To Tpeba
na byae Hajborby CPNCKU KaneHaap 1 HajkopucHWja Krura
3a cBaKy cpncky Kyhy. C Tora xenum fia ce HasoBe ,KaneHpap
Cpnckor Hapopa - M3parbe Cy6otnhese 3agyx6une.” Osu
he 6uTtn op Kopuctn He camo Cpnckom Hapogy Hero he o
npogaje 3aayk61H1 NPUNacTy ien Npuxoa U 6UTN of BENU-
Ke MopaJsiHe Kopuctn camom Jlekapckom dpywtsy. YucT npum-
XOA Of Npofiaje OBOT KaJieHJapa uma ce yHOCUTW y KanuTan
3apyx6uHe.

h. - 3agyx6vHa he BoanT 3acebaH AeT0BOLHV NPOTOKON U
HapOUNTO HOBYAHE KHbUre, TaKOo 1a HEMA HKAKBe afMUHUCTPA-
TUBHE HM HOBYAHE MeLlaBWHe C OCTasIoM afMUHUCTPALOM 1
umosuHom C. J1. [l. n capalurber weroor ¢poHAa 3a JieKapcKy
cupouag.

* % %

/.../ Ja ce obaBe3yjem 3a Bpeme cBora
XKWBOTA UCMIATUTK AYT Ca MHTepecom
KnaHnukom [pywitey 3a nnaw, Kog xenes-
HuuKe cTaHuue ,KnaHuuya” y beorpagy,
Koju je no obpauyHy Ha fiaH 17. pebpyapa
1914. 1. n3Hocmo anH. 6.335.10. Ja cam jow
cajia OBO perynncao CBOjUM TeCTaMEHTOM,
Tako Aia ce Ayr NCNIaTn U3 Mojux noanua
ocurypama »mnBoTa, ako 6ux ja ympo npe
Hero WTo 6UX CTUrao Aa N3BPLUMM UCMNATy
OBOT Ayra.

Cpnicko Jlekapcko JpywTBO, O[HOCHO
reros YnpasHu Opbop, osnawhyjem aa
TeK nocsie paTa U3BpLLIM NpoAajy MMama
Kapa 6yay NoBOJbHE NPUIMKE 3@ HUXOBY
npogajy; Te aa ce gobuje wro seha cyma
HoBala 3a doHp 3agyx6uHe. /.../

Cpnicko Jlekapcko [ipyLwTBo, CBe AOK
noctoju, 6uhe pyHo, mocne mMoje cMpTH,
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Ha Kojoj he nNpefcefHUK CaMO CMOMEHYTU fia Ce OHa JPXK1 Y
CNOMEH Ha HeroBy npepaHy cMpT. [laH Moje CMpTH 1 faH CMpTH
Moje cynpyre He Bexe [IpyLUTBO HU y KOM NOrNeAy HU 3a KakBy
obaBe3y npema Hama. Hallie ce Me MOXKe camo CMOMEHYTU Y3
nme JTyKNHO, Kafia ce OAp»KM CefiHULa Y Heros CroMeH.

Menum ga C.J1. 1., 3a HaLw cnomeH YyBa y CBOjOj Cann Halle
TPV CIMKe, 1 TO Tako Aa JlyknHa byae y cpeanHu. /.../.

* % %

Kako Cpncko Jlekapcko [pylwteo notnaga nog MnHucrapctso
MNpocseTe n LpkeeHnx MNocnos.a, jep cy verosa npasusa no-
TBphHeHa oA tera, To My je yacT nogHeTn focnoauHy MuHuctpy
OBY CBOjY OANyKy O 3apyxbuHu, ¢ monbom fa focnoauwH
MwuHwncTap n3Bonn y cMuciy un. 3 3akoHa o 3agyx6rnHama n3-
[1ejCTBOBATY HajBuULLE OAOOPEHE 3a HEHO MPABHO MOCTOjakbe.
27.maja 1915. rop. [-p Bojucnas M. Cy6otuh — mnabu.
Huw

% % %

CBa MOBUHa HaBefieHa Y 3afy)KOMHCKOM aKTy (,,6e3
TepeTa®), ykpydyjyhu u xyhy y Takosckoj 19, y xojoj cy
Cy6otuhesu >xuBeny, Ipofara je 1o TPXKUILIHUM lieHaMa
U HOBAI] je YHeT y 3afy>KOuHy!.

ITomto u mopex CBUX MOKYIIaja 1 Haropa (o 4eMy y
JIpyIITBY IOCTOjM MOTIIYHA JOKYMEHTAIja) cafjallba
YipaBa CpIICKOT JIEKapCKOT APYLITBA HUje yCIlena fia mo-
BpaTy aMa Oalll HYUIITA Of HAIIVIOHA/IU3AaLMjOM U y3ypIia-
LIjOM OTeTe My MMOBUHE I 3a[y>KOMHA OCTaB/beHMX My Ha
cTapame, Ipef cBuM Oyayhum pykosopyonyma Cprckor
JIEKapCKOT IPYILITBA CTOjU CBeTa 0OaBe3a a He IpeCcTaHy
ma ce 6ope fia ce JIpyIITBY CBe OTETO BpaTy, ynuMe 611 6ap
HenoM OvIa MCIIpaB/beHa HedyBeHa MCTOPHjCKa HellpaBa
Koja je leMy U HeTOBMM 3ay’KOUMHapuMa HaHeTa I Jjajbe
ce HaHOCH, 6e3 MKaKBe HUX0BE KPUBIUILE.

CTapaTu Ce fja ce Halla TPU rpoba o TPOLLKY
3agy’Kb1He oapKaBajy y pesy.

Ha gaH cmpTun mora jeanHua Jlyke, ceake
roguxe 14. neuembpa, BeNUM fja Ce OapPXKu
061YHa BaHpefHa HayyHa cegHuua C.J1. [.

Cnuka 2. Ceanwite Cprickor nekapckor gpywTsa of 1990. roguHe (3rpapa 6uslue bonHuue
OKpyra v Bapowu beorpaga nsrpaheHa 1868. rogrHe) y BuanHckoj ynuum, faHac ynuum Llopua
BawwmHrroHa 19. Y roprtem feBoM yriy Kyna ca 06HOB/bEHUM CaTOM.

Figure 2. The headquarters of the Serbian Medical Society since 1990 (the building of the
former hospital of the District and Town of Belgrade, built in 1868) at the former Vidinska street,
nowadays Dzordza Vasingtona 19. In the upper left corner is the photo of the clock tower.
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AxTyenHa maHzieMMja Koja ynasu y Tpehy roguny 3a-
mana je Texxak ymapan CpIcKoM leKapcKoM ApymTsy. [1a
unax, JJpymrso y 151. roguHy ynasu y Zo6poM cTaby.
Bepyjemo pa 6ynyhnoct CprickoM neKapcKoM JPYLITBY
rapaHTyjy 1heroBo BEPHO YIaHCTBO, HerOBUX 65 clienuja-
JUCTUYKYX CeKI[Vja KOje MOKPHBajy CBe 00/IacT! U TpaHe
MefuIyHe, 56 noppyxHuia mupom Cpbuje, 6pojHn ax-
TYBY U IHTEPCEKLMjCKY OB00pY, AKafieMyja MeIMUIIMH-
ckux HayKa CpIICKOT JIeKapCcKOT ApymTBa, Cpilcku apxus
3a yenoKyiiHo nexapciieo, CilomMamionouiKy iacHuK, 1 jou
oko 20 Jacomica Koje uspgajy JJpymrso nexapa Bojsopnne
CJIH, Opymro nexapa Kocosa nu Metoxuje CJI]]-a, mmo-
APY>KHUIIE U CEKIMje, M3BPCTAH My3€j ca CTaIHOM My-
3€jCKOM IIOCTaBKOM I BUILE CTOTMHA aKPeAUTOBAHUX
elyKaTUBHUX ¥ HayYHMX IIPOTrpaMa Koje JPYIUTBO KA
CBaKe TOfIMHe, T0YeB Of PEJOBHNUX CacTaHAKa, PAJIMIOHNUIIA,
IIPEKO CUMITO3MjyMa, HayYHMX CacTaHaKa M KOHIpeca Koju
cy o pasuy ca Mehynapoganm yuemhem (Crnuka 2).

[TpunmagHUIYM CTapujux reHepanuja ,aKTUBUCTA®
CpIickor leKapcKor pyIITBa OCTajy y HaJu Jja HOBe

JINTEPATYPA

reHepanyje wiaHosa CpIICKOT eKapcKor ApyITea Hehe
M3HeBepUTH U pazodapatyu ap Brapana Hophesuha u me-
roBe KojIeTe OCHUBaue, aai U Hu 6e36pojHe mpeflaHe U
BpefHe ,,pajieHuKe Koju ¢y TokoM 150 rogmHa, 6e3 nkax-
BOT JIMYHOT MHTepeca, y JpyTBy u 3a [IpyTBo npefaHo
pazuny, 3a lera ce 60pUIU ¥ >KPTBOBA/IY Ha Ha4MHe KOjU
¢y y nocrojehum okonnoctuma 6uau moryhu, a koje cy
cMaTpanyu HajoobuM 1 3a JIpyITBO HajKOPUCHU UM.

VivAT, CRESCAT,
FLOREAT SOCIETAS MEDICORUM SERBORUM.

Cyxo6 nnrepeca: He mocrojn.

ITpencepuuk Cprickor eKapcKor JpyIITBa
Axanemuk npod. emepuryc ap Papoje Honosuh
YuuBepsutet y beorpany, MenumHckn daxynrer,
Beorpag, Cpbuja

Cpricka akafieMyja HayKa I yMeTHOCTH, beorpan,
Cpbuja

E-mail: r.b.colovic@gmail.com

1. 150 roguHa Cpnckor nekapckor gpywTsa (yp. P. Yonosuh). beorpap: Cpncko nekapcko apywTso, 2022.

2. Apxusa Cpnckor nekapckor apyLuTea

150 Years of the Serbian Medical Society

Academician Prof. Radoje Colovi¢, the President of the Serbian Medical Society

May 4, 2022 marks the 150th anniversary of the founding of the
Serbian Medical Society. For a nation, unlike ours, that has lived
in peace for centuries, it would be an event of exceptional na-
tional significance and a reason for pride and satisfaction. In the
context of difficult history of our people, which has lasted for
centuries, such an event is incomparably more important. With
such endurance and success, the Serbian Medical Society has
become one of the oldest and most valuable institutions of our
people and our state. It was founded on April 22, according to
the Julian calendar (May 4, according to the Gregorian calendar)
in 1872, during a century in which, after the failed First Serbian
Uprising, the Serbs fought in the Second Uprising to become a
vassal principality within the Ottoman Empire, and succeeded -
not merely using weapons, but also with wisdom and patience.

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):132-137

Upon triumphing, its newly forming wisdom and its people first
started to dream of full independence, and henceforth of the
restoration of the Serbian state within its historical borders.
Today, it is difficult to imagine the foresight and courage of the
Serbian doctors to establish the Serbian Medical Society at a
time when Serbia had only 63 doctors, seven of whom were
“masters of surgery” (medical assistants) and one dentist, all that
at time when doctors of Serbian origin could be counted on the
fingers of one hand. The Serbian Medical Society was founded
soon after, or even before, medical associations in some ad-
vanced European countries for which the tragic history of the
Serbian people was something they could hardly believe.
Keywords: Serbian Medical Society; 150th Anniversary; modern
Serbian medicine
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Management of resources for orthopedic oncology
and trauma patients during the COVID-19 pandemic
— a retrospective cohort study

Burak Ozturan', Erhan Okay', Yavuz Yildiz', Yusuf lyetin?, Murat Demiroglu’, Korhan Ozkan?

'SB Goztepe Prof. Dr. Suleyman Yalcin City Hospital, Orthopedics and Traumatology Department, Istanbul,
Turkey;

2Ozel Pendik Bolge Hospital, Orthopedics and Traumatology Department, Istanbul, Turkey;

3Istanbul Medeniyet University, Medical Faculty, Orthopedics and Traumatology Department, Istanbul, Turkey

SUMMARY

Introduction/Objective This study aims to evaluate changes in surgical strategy and orthopedic epide-
miology, and to compare the frequency of surgeries before and during the COVID-19 pandemic.
Methods For periods from April 1 to May 31 in years 2019 and 2020, retrospective data on patient
demographics and types of orthopedic surgical procedures were obtained from hospital databases in
a tertiary referral hospital.

Results During the COVID-19 pandemic, the most common orthopedic surgical procedures performed
were trauma surgery (n = 81), while other procedures were referred to oncology (n = 19), biopsy (n=11),
debridement (n = 10), amputation (n = 6), surgery of dysplastic hip (n = 5), and knee ligament repair
(n = 1). The majority of trauma cases were hip fracture surgeries (n = 23). The mean age of the patients
was 70.5 years. Sixty-three patients were female and 70 were male. Only one patient had a history of
COVID-19 infection. In the same period during the year before the pandemic, 86 patients had trauma
surgery, while 49 had oncological surgery and the mean patient’s age was 54.5 years. Sixty-two patients
in this group were female, and 73 were male. The number of tumor surgeries before the pandemic was
higher compared to the same period during the pandemic (p < 0.05).

Conclusion During the pandemic, although all orthopedic surgeries decreased, the rate of osteoporotic
hip fractures surgery was similar to that of the pre-pandemic state. This finding emphasizes the increased
need to implement preventive measures regarding hip fractures during lockdown periods. The relation

Received - MpumbeHo:
March 18,2021

Revised « PeBusnja:
February 5, 2022

Accepted - MpuxeaheHo:
February 15,2022

Online first: February 24, 2022

Correspondence to:

Burak OZTURAN

SB Goztepe Prof. Dr. Suleyman
Yalcin City Hospital
Orthopedic and Traumatology
Department

Egitim Mah. Dr. Erkin Cad.
34722 Kadikoy Istanbul
Turkey
ozturanb@gmail.com

of hip and spine osteoporotic fractures surgery was not different before and during the pandemic.
Keywords: COVID-19; orthopedics oncology; trauma; surgery

INTRODUCTION

The new strain of coronavirus emerged in
Wuhan, China in December 2019. Of unknown
etiology, it primarily affects the respiratory sys-
tem [1]. Widespread cases of pneumonia were
reported in patients presenting at hospital and
it seemed that linking them was the recent
consumption of seafood or products from the
city’s live animal market [2]. This new disease
was not completely unfamiliar but emerged as
a novel mutation of the coronavirus. However,
it was understood that this was much more
contagious than the previously seen strains
of this virus, namely severe acute respiratory
syndrome (SARS), and Middle East respiratory
failure syndrome (MERS) [1, 2].

Coronavirus is an RNA virus family that
can affect many animal species and targets the
respiratory tract. For unexplained reasons, mu-
tations can occur and the virus can spread to
humans [2].

On January 30, 2020, the World Health
Organization announced the identification of
this new type of coronavirus, then known as
SARS CoV-2 [1]. As the virus spread to many
countries, the World Health Organization

declared a pandemic on March 11, 2020,
and the disease was named COVID-19 [3].
Following the exponential spread of the dis-
ease, there was a change in hospital activities in
all clinics, primarily in infectious diseases de-
partments. Normal life came to a halt in many
countries in Europe, which led to the need to
change the distribution of the workforce within
hospitals and to use resources more appropri-
ately [4, 5].

Just as it was for all hospital departments,
guidelines were issued to orthopedics and trau-
matology departments [6]. Elective cases were
postponed, and surgical interventions were
planned only for emergency cases that could
not be delayed. The intention behind limiting
the number of operations was to reduce the bed
and manpower density across each hospital and
protect both patients and healthcare personnel
from infection [5]. In many countries all over
the world, strict precautions were taken, includ-
ing curfews, quarantines, and social distancing
measures.

Although trauma cases reduced following
the introduction of such precautions, a signifi-
cant number of patients continued to present
at their emergency departments with various
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fractures [7]. Even though orthopedics and traumatology
clinics were not at the forefront in combating COVID-19
infections, they undertook a very important function in
the treatment and planning of bone trauma along with the
treatment of other patients requiring emergency treatment,
especially bone / soft tissue infections and musculoskeletal
system tumors [5]. Moreover, in many countries, ortho-
pedists took on duties in other departments, most often
in emergency departments or caring for infected patients
on wards [4].

The aim of this study was to complete an epidemio-
logical examination of patients treated in the Orthopedics
and Traumatology Clinic during the pandemic, to evaluate
the plans made during treatment, and to determine the
changes in cases by looking at similar data from the same
period in the year prior to the pandemic.

METHODS

The study included patients treated at the Orthopedics
and Traumatology Clinic of Istanbul Medeniyet University
Goztepe Training and Research Hospital, a tertiary level
center, approved by the local institutional review board. A
retrospective study included surgically treated patients at
the Orthopedics and Traumatology Clinic between April
1 and May 31, 2020, when social restrictions were at their
most intense, and these records were then compared to the
records of patients treated in the same period of year 2019.

All patients who underwent surgery between April 1
and May 31, 2020 were included in the study. Those who
underwent multiple operations were only included once,
and, similarly, those operated on for multiple trauma in the
same session were evaluated as single cases. All patients
admitted to the ward were questioned about complaints
including sore throat, fever, diarrhea, myalgia, and fatigue.
Those with symptoms or suspicious findings on the pre-
operative pulmonary radiograph underwent a polymerase
chain reaction (PCR) test preoperatively. Just one of the
patients operated on (due to femoral neck fractures) had
a history of COVID infection and their previous PCR test
had been negative.

Only patients who had trauma and tumor surgery were
included in the study for the period between April 1 and
May 31, 2019. Elective cases and revision surgeries were
excluded from the evaluation.

Trauma cases were separated into subgroups according
to the bone or joint fracture. Tumor patients were classified
as either benign or malignant.

Data from the study were analyzed statistically using
NCSS 2007 software (Number Cruncher Statistical System,
Kaysville, UT, USA). To determine the relations between
qualitative data, the x* test and Fisher’s exact test were used,
for p < 0.05 level of significance.

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

In April and May 2020 during the COVID-19 pandemic, a
total of 133 patients had surgery at our clinic, comprising
70 males and 63 females, with a mean age of 70.5 years.
The main reasons for surgery were trauma in 81 cases and
tumor in 19. There were 10 debridements, 11 biopsies, six
amputations, five pediatric interventions, and one patient
had surgery for a sports injury (Table 1). Of the 19 tu-
mor cases, 14 were malignant and five were benign. The
benign tumor diagnoses included intraosseous lipoma in
one case with severe pain, a simple bone cyst in one case
and an aneurysmal bone cyst in one case (both with a risk
of fracture), a giant cell localized tumor in one case, and a
fibro-osseous pseudotumor of the skin in one case. In 10
patients with ongoing infection treatment started before
the pandemic, debridement was planned in this period be-
cause the infection had progressed or recurred, and these
patients underwent debridement more than once in this
period. The treatment of five pediatric patients for devel-
opmental dysplasia of the hip was continued in this period
as the treatment had already been started or there was a
risk of missing the treatment window. Amputation was
performed on five patients as diabetic feet had disrupted
circulation, which was threatening their general condition,
and amputation of the upper extremity at the proximal
humerus level was made in one case secondary to trauma.
Open or closed diagnostic biopsy was performed on 11
patients with a tumor thought to be clinically aggressive.
Repair of the medial collateral ligament was applied in the
case with a sports injury.

Table 1. Surgeries performed at our clinic during the COVID-19
pandemic

Surgeries April-May 2019 April-May 2020
Fractures 86 (47%) 81 (61%)
Amputations 7 (4%) 6 (5%)
Biopsies 6 (3%) 11 (8%)
Malign tumors 21 (12%) 14 (11%)
Benign tumors 28 (16%) 5 (4%)
Pediatrics 2 (1%) 5 (4%)
Sports injuries 15 (8%) 1(1%)
Debridements 17 (9%) 10 (8%)

The majority of the trauma surgery during the pan-
demic were performed for hip fractures. Of the 81 trauma
patients, 23 were hip fractures, comprising nine femoral
neck fractures and 14 trochanteric femoral fractures. A
total of nine spine fracture surgeries were performed in
this period, three of which were pathological.

During the months of April and May 2019, the year
prior to the pandemic, a total of 135 patients had surgery
at our clinic due to trauma or tumor, comprising 73 males
and 62 females, with a mean age of 54.5 years. There were
86 trauma and 49 tumor-related cases. Of the hip fracture
patients in year 2019, 17 had a femoral neck fracture and 15
had a trochanteric fracture. In this period, six patients had
surgery for spine fracture (Table 2). We had also performed
seven amputations unrelated to tumoral conditions, six
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biopsies, surgeries relating two developmental dysplasia of
the hip, 15 sports trauma injuries (anterior cruciate liga-
ment ruptures and meniscal tears), and 17 debridements
in this period. Of the 49 patients having tumor surgery in
the year before the pandemic, the tumor was malignant in
21 patients and benign in 28 patients (Table 3).

Table 2. Comparison of fracture distribution during the pandemic
lockdown and before the pandemic

Fracture type April-May 2019 | April-May 2020 p
Hip 32 (37%) 23 (28%) 0.226*
Elbow 2 (2%) 12 (15%) 0.004*
Hand and wrist 14 (16%) 12 (15%) 0.794*
Foot and ankle 8 (10%) 7 (9%) 0.881*
Shoulder 6 (7%) / /
Periprosthetic 1 (1%) 2 (2%) 0.612*%*
Mid-shaft 8 (10%) 11 (14%) 0.384*
Knee 7 (8%) 5 (6%) 0.623*
Pelvis 2 (2%) / /
Spine 6 (7%) 9 (11%) 0.350*
Total 86 81
*¥? test;

**Fisher’s exact test

Table 3. Influence of the COVID-19 pandemic on the number of malign
and benign tumor surgeries

Tumor April-May 2019 April-May 2020 p
Malign 21 (43% 14 (74%

g 43%) va%) 0.022*
Benign 28 (57%) 5 (26%)
*¥? test

Surgeries performed during the pandemic were in 61%
related to trauma, and in 15% related to tumor. The rates of
other surgeries are presented in Table 1. In trauma surgery,
the rate of hip fractures was 28% during the pandemic and
37% in the corresponding period in 2019. The rate of spine
fracture surgery was 11% during the pandemic and 7% in
the corresponding period in 2019. No significant differ-
ence was determined between the two periods regarding
hip-spine relation in trauma surgery (p > 0.05) (Table 4).

Table 4. Influence of the COVID-19 pandemic on the number of hip
trauma and spine trauma surgeries

Trauma April-May 2019 April-May 2020 p
Hi 32 (84% 23 (72%

P (84%) (72%) 0.237*
Spine 6 (16%) 9 (28%)
*¥? test

Of the malignant tumor surgical treatment, 14 patients
had surgery during the pandemic and 21 patients had
surgery in the corresponding period in 2019. Malignant
tumor surgery frequency was lower during the pandemic
than in the same two-month period of the previous year
(p < 0.05). Of the benign tumor surgeries, five patients had
surgery during the pandemic, which is significantly lower
than 28 patients in the corresponding period of the year
2019 (p < 0.05) (Table 3).
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DISCUSSION

When compared with the corresponding period in the
previous year, the trauma surgery frequencies (number
of cases) in years 2019 and 2020 were generally similar de-
spite the curfew (state of emergency) due to the COVID-19
pandemic. The majority of surgeries during the pandemic
were related to the treatment of fractures as a result of
osteoporosis. In addition to the mean age of all patients
being 70.5 years, the rate of trauma patients with osteo-
porotic hip or spine fracture was 39% of the total number
of patients indicating that elderly patients are present at
orthopedics and traumatology clinics even in periods of
pandemic. Even though difference in hip fractures surgery
rates was not statistically significant between years 2019
and 2020, this difference would be approved as significant
if the number of cases were higher.

It has been scientifically shown that the elderly infected
with COVID-19 have a more severe course and higher
mortality rates than young and middle-aged patients.
COVID-19 is also more severe and more often fatal in
those with comorbidities than in healthy individuals [8].
In light of this knowledge, another important point is
that a prolonged preoperative preparation period for pa-
tients presenting at hospital with a hip fracture could be
a cause of increased mortality rates, due to higher risk of
COVID-19 infection [9, 10].

Even if they are not working on the front-line of the
infection, it must be taken into consideration that as or-
thopedists are working in many areas at risk within the
hospital, they may become asymptomatic carriers of the
disease, able to spread it to patients. Likewise, if ward pa-
tients who are not suspected of having the virus do not
wear a mask, they constitute a great risk to doctors, nurses,
and auxiliary healthcare workers, as they may be asymp-
tomatic carriers too [11].

Lockdown did not change the relation between different
osteoporotic fracture types, such as hip fractures and spine
fractures, in surgical practice. Almost all elderly patients
who had hip or spine fracture surgery had been brought to
the Emergency Department after a fall at home. Therefore,
it could be concluded that if the elderly spend most of their
time at home, it will not favorize any of these osteoporotic
fracture types. During the pandemic, only four patients
underwent surgery following a traffic accident.

Precautions to prevent falls at home are always impor-
tant but are often not given sufficient attention. Falls at
home can be reduced for the elderly with simple precau-
tions [12]. This prevention is especially important dur-
ing the COVID-19 pandemic, due to the lack of hospital
resources.

Generally, as the warmer weather starts in April, people
start to spend more time outdoors, and there is a corre-
sponding increase in upper extremity trauma, but it starts
to decrease in autumn [13]. However, there had been re-
ported that the pandemic lockdown caused an increase in
upper extremity trauma, as elderly people were home alone
and unable to call caregivers due to restrictions, trying to
perform tasks on their own [14]. Despite the pandemic
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period and the quarantine of the elderly at home during
April, the predicted increase in upper extremity trauma
cases was not recorded at our clinic except for elbow frac-
tures, being in accordance with Colen et al. [13].

Bone and adjacent soft tissue tumors are followed by
severe morbidity and risk of mortality; thus, their treat-
ment should not be neglected. It is very important for
these patients to receive appropriate, timely adjusted
treatment, as delayed or inappropriate treatment may be
life-threatening [15, 16]. In our study, 11 biopsies were
performed during the pandemic about 8% of all cases. As
an oncological diagnosis can be late due to the late biopsy,
these interventions were performed during the COVID-19
pandemic, to provide the start of oncological therapy on
time. Tumor cases accounted for about 15% of all the cases
from this study during the pandemic, and 74% of them
were malignant tumors. While 14 cases with malignant
tumor underwent surgery during the pandemic, 21 cases
with malignant tumor had surgery in the corresponding
period of the previous year. This could be explained by
patients” assumption that they would not be able to see
a doctor because of the pandemic and/or by their fear to
come to hospital due to the risk of infection.

Benign bone tumors and cysts are very common. These
tumors can cause local pain and local weakness of the
bone, increasing the risk of fracture [17]. Benign bone and
adjacent soft tissue tumors accounted for about 4% of all
surgeries at our clinic during the pandemic. Three of these
patients were thought to be at high risk of fracture, and two
patients were suffering with pain. Although benign tumors
are generally more common than malignant tumors, we
operated on more malignant tumor cases than benign ones
during the COVID-19 pandemic lockdown period. Most of
the benign tumor cases were probably canceled due to the
milder symptoms without the need for urgent treatment.

Ulcers in the foot are presented as the complication of
the diabetes in approximately 10-15% of diabetic patients
[18]. About 20% of diabetic ulcers result in amputation
[19]. COVID-19 has a more severe course in patients with
hypertension and vascular disease and especially in those
with diabetes [20]. Therefore, a team specialized in diabetic
ulcers must always be prepared, the patients must be evalu-
ated carefully and eventual surgery has to be performed as
soon as possible [21]. During the pandemic, amputation
was performed on five patients with diabetic foot, thus
reduced physical activity was confirmed as a risk factor
for such diabetic complication.

Throughout the COVID-19 pandemic, just as for
all branches in the hospital, the Orthopedics and
Traumatology Clinic was affected. In addition to reduced
operation capacity in operating theatres, due to the reas-
signment of doctors and other personnel, elective cases
were cancelled, and only emergency cases were operated
on, with the aim of reducing the spread of the disease [22].
In the USA, the number of primary arthroplasty patients
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postponed for one week was approximately 30,000, while
the number of revision cases was approximately 3,000.
Thus, the planning of surgery for these patients again af-
ter the pandemic with the addition of new patients puts
great pressure on healthcare systems [23]. Throughout
the months of April and May, the specialists and residents
from our clinic also served in the hospital’s COVID wards.
Planning for the elective surgery cases was postponed dur-
ing the pandemic.

New methods should be considered to reach doctors as
a result of postponed patient treatments. The use of tele-
medicine systems, which was known and used by ortho-
pedic doctors and patients before the pandemic, increased
during the pandemic period [24]. It has been noted in
studies that there is no difference in patients’ satisfaction
between telemedicine and face-to-face examination [25,
26]. We still believe that face-to-face examinations are
more successful and reduce complication rates more ef-
ficiently than telemedicine, and so we do not have any
current plans to use telemedicine in the future.

To evaluate organizational difficulties caused by the
COVID-19 pandemic, and to plan for similar outbreaks
in the future, there is a need for multicenter studies with
greater numbers of patients.

CONCLUSION

Although many areas of normal life came to a halt during
the pandemic, causing a reduction in the number of pa-
tients coming to a hospital, the need for hospital treatment
was still present. At our orthopedic department, these pa-
tients were predominantly with fractures and musculo-
skeletal tumors. The lockdown did not change the relation
between different osteoporotic fracture types, such as spine
and hip fractures, comparing COVID-19 lockdown period
and the same calendar period in the previous year, without
pandemic. Compared to the same calendar period for year
2019, the number of surgically treated malignant tumor
cases was greater than that of benign tumors in 2020, pos-
sibly due to patients withdrawing from treatment related
to benign bone tumors during the COVID-19 period.
Difficulties in reaching hospital and a lack of organiza-
tion to make sufficient interventions for patients can cause
a delay in the treatment of some life-threatening diseases.
Therefore, while there were collective restrictions during
the pandemic, hospitals should adapt its organization to
provide the continuation of some necessary treatments.
Implementation of precaution measures and adequate
organization of hospital service can help to avoid the pro-
gression of some disorders and to ensure better resource
handling in orthopedics and traumatology departments in
any future pandemics or disaster situations.
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Ynpas/batbe pecypcuma 3a opTonescKy OHKoOrujy U 601eCHUKe ca TpaymoOM TOKOM
naHaemuje Kosuaa 19 — peTpocneKTMBHA KOXOPTHA CTyAM]a

Bypak O3typaH', EpxaH Okaj', JaBy3 Jungu3', Jycyd Wjetnn?, Mypat [emuporny', KopxaH O3kaH?

'lo3tencka rpagcka 6onHnua, Mpod. op CynejmaH JanunH', Ogersere 3a optoneaujy 1 Tpaymatonorujy, Mictanbyn, Typcka;
bonHuLa okpyra MeHaunk, Onemerbe 3a opToneaujy v Tpaymatonorujy, Victanbyn, Typcka;

3WcTanbynckm yHusep3uTet ,Mepennjet’; MeguumHcki dakyntert, Kateapa 3a optoneaujy v Tpaymatonorujy, Mictanbyn, Typcka

CAXETAK

YBoa/LUnsb Linb oBe cTyaumje je npoLeHa opraH1M3aLnoHux 1
enuaemMMoNoLKYX MPOMEHA Y OPTOMNEACKOj XUPYPriju, Kao 1
ynopehyiBarbe NoTpeba 3a PasnMUMTM XUPYPLLKUM NHTEPBEH-
Lvjama npe 1 TOKOM naHaemmje kosuga 19.

MeTope PeTpocneKTUBHO Cy aHanu3vnpaHu agemorpadcku no-
Aauy 1 NojaLm o 3acTyN/beHOCTU XMPYPLLKNX MHTEPBEHLja,
[06VjeHN y TepLyjapHoj 30paBCTBEHO] YCTaHOBY, 32 NEPUOA Of
1. anpuna go 31. majay 2019. ny 2020. roguHw.

Pesynrtatu Y HaBefjleHOM KasileHAapPCKOM NeprioAy TOKOM NaH-
nemuje kosrga 19 (y 2020. roguHn) Hajsehn 6poj XupypLIKKX
VHTEpPBEeHLMja ce 0OHOCMO Ha 36putbaBarbe npenoma (n = 81),
[IOK Cy Ce oCTaJie HTepPBEeHLMje OfHOCKEe Ha 30putbaBatbe
OHKOJIOLWKKX CTaka (n = 19), buoncujy (n = 11), agebpugmax
(n=10), amnyTaumjy (n = 6), onepauujy ANCNNACTUYHUX KYKOBa
(n = 5) n nurameHTapHy penapauujy KoneHa (n = 1). Hajsehu
yIeo TpayMe Cy YMHUAM npenomu Kyka (n = 23). MpoceyHa
CTapocT 6onecHuKa je 6una 70,5 roanHa, a MonHy CTPYKTypy

‘ DOI: https://doi.org/10.2298/SARH2103180270

Cy unHmne 63 xeHe 1 70 mylukapaua. Camo jefgaH 6onecHuK je
1Mao nctopujy nHbekLuje KoBuaom 19.Y roarHm npe naHge-
Muje (2019. rof.) y MCTOM je KaneHAapCKOM Neprogy onepricaHo
86 6onecHuKa 360r Tpayme 1 49 6onecHnKa 360r OHKOMOLWKOT
cTama. MpoceyHa cTapocT 6onecHNKa je 6una 54,5 roanHa, a
MOJIHY CTPYKTYPY Cy YnHmMie 62 XeHe 1 73 myllKapaLa. YoueHo
je fa je 3aCTyn/beHOCT OHKOMOLWKKX UHTePBeHLWja 6una 3Ha-
yajHo Beha y 2019. roa. (p < 0,05).

3aksbyuak [lok je yKynaH 6poj optoneackux onepauuja 6uoy
nafly TOKOM naHpemuje, yKynaH 6poj onepatmBHO 36puHYTUX
OCTEOMOPOTMNYHMX MPesloMa KyKa Ce Huje 3HayajHO CMatbuo.
OBo ynyhyje Ha noTpeby 3a npeay3rMatbemM Mepa yCMepeHUx
Ha npeBeHLMjy NpenoMa Kyka TOKoM KyhHe 13onaLyje cTaHOB-
HUWTBa. OBHOC XUPYPLUKM 30PVHYTIX OCTEONOPOTUYHIX Npe-
7IoMa KyKa U Knume y nepuogy naHaemmje ce Huje pasnvmkoBao
Y OAHOCY Ha Nepuog npe naHzemuje.

KmyuHe peun: koBua 19; oHKoOWKa opToneauja; Tpayma;
Xupypruja
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SUMMARY

Introduction/Objective Orthodontic extrusion is the procedure for moving the teeth in a vertical, coro-
nal direction. This movement induces changes in the periodontal ligament and the production of new
alveolar bone.

The objective of the study was to determine the changes on buccal, palatal and interdental alveolar bone
as a result of orthodontic extrusion.

Methods Experimental group included six patients who received orthodontic treatment with the fixed
appliances; the control group included four patients without orthodontic treatment. Two cone-beam
computed tomography scans (initial and final) were obtained for each patient in both groups. Length
of a tooth, shortest distance from tooth’s center of resistance to the referent plane, distance from buccal
or palatal plate tip to the enamel-cement junction, the height of interdental septum, buccal and palatal
plate vertical gain, buccal and palatal plate thicknesses were measured on initial and final scan in the
experimental and control group.

Results The reduced length of the extruded tooth was observed in the experimental group. The distance
from buccal and palatal plate tip to the enamel-cement junction, mesial interproximal bone septum and
buccal plate gain significantly increased in the experimental group. No significant difference was found
in the distal interproximal bone septum, palatal plate gain and buccal/palatal plate thickness between
groups.

Conclusion Orthodontic extrusion affects alveolar bone level by gaining the hard tissue buccal and mesial

of extruded teeth, while buccal and palatal plate thickness insignificantly changed.
Keywords: orthodontic extrusion; alveolar bone level; CBCT

INTRODUCTION

Orthodontic extrusion (OE) is an orthodontic
procedure used for moving the teeth in ver-
tical coronal direction [1]. OE is also known
as forced extrusion or forced tooth eruption.
It can be achieved with various orthodontic
appliances. However, the most effective OE
is provided with the use of fixed orthodontic
appliance [1]. During the stage of alignment,
in the straight wire technique, extrusive forces
are often present, especially in the brackets of
vertically displaced teeth [2]. Straight wire fixed
appliance, in an early stage of treatment, pro-
duces light vertically directed forces with the
use of thin Ni-Ti arches [3].

There are many evidences regarding the
tooth movement and its effect on surround-
ing alveolar bone and periodontal soft tissue.
Extrusive tooth movement induces changes
in the periodontal ligament, triggers the os-
teoblastic activity which includes the pro-
duction of new bone and soft tissue growth
[4]. Treatment of missing teeth, with the al-
veolar ridge resorption, often requires mul-
tidisciplinary approach. Orthodontic tooth

movement affects the surrounding periodontal
tissue, depending on the direction of the orth-
odontic force application [5].

Before insertion of a dental implant, OE (slow
extraction) of the tooth with poor prognosis is
indicated for producing sufficient new bone
and increasing the height of the alveolar ridge
[6, 7]. This procedure is named Implant Site
Development (ISD). Some authors state that it
is necessary to augment soft and hard periodon-
tal tissue before dental implant planning [8, 9].

OE provides coronal movement of the
tooth, thus stretching periodontal fibers and
initiating osteoblastic activity. Fibroblasts dif-
ferentiate into osteoblasts and the production
of new bone begins [2]. This effect of OE may
also be used in decreasing the depth of an iso-
lated periodontal pocket [3]. OF indications
are classified into four different categories: 1.
Orthodontic indications (vertically displaced,
infraocclusal teeth, impacted teeth, dentoalveo-
lar open bite, traumatically intruded teeth) [10,
11]; 2. Restorative and prosthetic indications
(subcrestal dental caries or oblique/transversal
fractures) [12, 13]; 3. Periodontal indications
(vertical and/or angular infrabony pockets,
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Figure 1. Cone-beam computed tomography scan with dental and skeletal measurements;
SpP - maxillary plane; CR - center of resistance of the tooth; L — tooth length; CR/SpP - vertical

distance of the center of resistance of the tooth to maxillary plane

papilla height reduction, inadequate gingival margin posi-
tion) [14, 15]; 4. Implant Site Development, prior to dental
implant insertion [16].

OE improves the quality and structure of attached gin-
giva and alveolar bone, esthetics and dental implant os-
seointegration, both in anterior and posterior region [17].

The aim of this study was to determine the changes on
buccal, palatal and interdental alveolar bone as a result
of OE.

METHODS

The study initially included 22 patients who referred
to University of Belgrade, School of Dental Medicine,
Department of Orthodontics, for orthodontic treatment.
Inclusion criteria (age above 19 years, with diagnosed ver-
tically displaced teeth, infraocclusal frontal teeth and/or
dental open bite) were met by all included participants. We
excluded 12 patients from this study, based on exclusion
criteria (endodontic treatment of extruded teeth during
orthodontic treatment, previous orthodontic treatment,
poor oral hygiene and periodontal health, smoking habit,
presence of systemic diseases). Finally, this study included
10 participants (four male, six female).

Patients were divided into two groups. The first group
(experimental) included six patients (three male, three
female) who received orthodontic treatment with fixed
orthodontic appliance (straight wire technique, Ricketts’s
prescription, slot 0.018”). Orthodontic treatment with
the extraction of four first premolars was performed in
4 cases. Two cone-beam computed tomography (CBCT)
scans were obtained for each patient in the region of the
tooth with indicated OE (total of 11 teeth), initial before
the treatment and final at least six months after OE. CBCT
scans were obtained with Soredex 3D SCANORA system

Arsi¢ . et al.
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Figure 2. Cone-beam computed tomography
measurements of buccal and palatal plate
height and width; BP - buccal plate; PP - pala-
tal plate; thick1/thick3 - thickness of buccal
and palatal plate measured 1 mm/3 mm from
the tip of the alveolar crest; BP/EC - distance
from the tip of buccal plate to enamel-cement
junction; PP/EC - distance from the tip of
palatal plate to enamel-cement junction; EC
line — enamel-cement junction line

(Soredex, Tuusula, Finland), in high-resolution (voxel size
0.1 x 0.1 x 0.1 mm) in M field of view (80 x 100 mm), in
both groups. The Ethics Committee approved this prospec-
tive study (no. 36/4), which was also performed in accor-
dance with the Declaration of Helsinki Ethical Principles
for Medical Research Involving Human Subjects.

The second group (control) included four patients (one
male, three female). Two CBCT scans were obtained for
each patient in the region of upper anterior teeth (total of
13 teeth). The final scan followed the initial after at least
14 months. These patients were not orthodontically treated
between initial and final CBCT scan.

A period of time between initial and final CBCT scan
for each patient is presented as AT value.

On CBCTs, following parameters were measured
(OnDemand3D Project Viewer Limited Database, version
1.0.0.1, Cybermed, Seoul, South Korea):

L presents length of the tooth in sagittal projection.

CR/SpP and CR/MP presents shortest distance from
center of resistance (CR) of the tooth to maxillary (SpP) or
mandibular plane (MP). SpP (maxillary plane) was marked
as a plane orthogonal to sagittal plane, connecting anterior
and posterior nasal spine. MP was marked between the
contact point of mandibular symphysis and corpus anteri-
orly and the lowest point of mandibular angle posteriorly.
Vertical movement (VM) of the tooth was presented as
the difference between final and initial value (ACR/SpP
or ACR/MP). CR was marked as a point on tooth axis in
sagittal projection, between coronal and middle third of
the root of the tooth, measured from alveolar crest to the
apex of the root (Figure 1) [18].
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BP/EC and PP/EC presents distance from buccal (BP)
or palatal plate (PP) tip to enamel cement junction (EC).
Changes in BP and PP height were presented as the differ-
ence of measured final and initial values, correlated with
the vertical movement of the tooth (Figure 2).

BP vertical gain (BPgain) and PP vertical gain (PPgain),
were calculated using the following formula: BPgain = VM
— ABP/EC and PPgain = VM — APP/EC.

The difference between final and initial measurement
value is presented as A.

As shown in Figure 2, BP and PP thicknesses were mea-
sured on two levels, 1 mm (BPthickl and PPthickl) and
3 mm (BPthick3 and PPthick3) from the tip of BP or PP.

The height of interdental septum (IS) was measured
from its tip to maxillary or MP, both mesial and distal of
the tooth (ISmesial and ISdistal).

All statistical analyses were done using Statistical
Package for Social Science (SPSS software package, ver-
sion 26.0; IBM Corp., Armonk, NY, USA). Mean and
standard deviation (SD) were used description of numeric
data. Numeric data were analyzed using Independent T
— Test and Mann-Whitney U test according to p values
obtained by One-Sample Kolmogorov-Smirnov test for
normal distribution. Univariate and multivariate linear
regression models were used to assess the relationship be-
tween parameters. Dependent variable was vertical tooth
movement while other relevant observed parameters were
used as explanatory variables. Differences were considered
significant when the p value was < 0.05.

The reliability of the measurements was assessed by
means of Intraclass Correlation Coefficient (ICC).
Calculations of the ICC were done using a single measure-
ment, absolute agreement, two-way mixed model accord-
ing to guidelines for the ICC model selection proposed by
Koo and Li [19]. ICC calculations were done using IBM
SPSS Software package for every variable measured at two
points in time. After getting the values for the ICC, stan-
dard error of measurement (SE m was calculated using
following formula: SE m =SD*/(1 - IC()).

RESULTS

The mean ages of participants in experimental and con-
trol group were 23.91 + 4.67 years and
22.23 £ 1.69 years, respectively. The dif-

Table 1. Cone-beam computed tomography measurements of dental
and skeletal parameters: difference of final and initial parameter values
in both groups

Experimental Control
Parameter group group Significance
X+SD X+SD
AL (mm) -1.30+£0.84 0.04 £ 0.06 20.000*
VM (mm) 1.52+1.32 0.11+£0.09 20.000*
ABP/EC (mm) —0.66 +0.48 —-0.07 £0.41 '0.004*
APP/EC (mm) -1.11+£1.13 -0.15+0.27 20.004*
ABPthick1 (mm) | —0.02+0.37 0.03 +0.09 20.706
ABPthick3 (mm) |  0.16 +0.37 0.07 £0.20 20.908
APPthick1 (mm) 0.06 + 0.44 —0.05+0.15 '0.397
APPthick3 (mm) 0.22+0.82 -0.13+£0.38 20.622
AlSmesial (mm) 1.35+1.59 —0.03 £ 0.60 '0.008*
AlSdistal (mm) 0.27 £1.57 0.00 +0.55 '0.573
BPgain (mm) 0.85+1.14 0.03+0.43 20.002*
PPgain (mm) 0.40+1.79 —0.05 +0.27 20.077

A - difference between two measurements; L — length of the tooth in sagittal
projection; VM - vertical movement; BP/EC - buccal plate tip to enamel
cement junction; PP/EC - palatal plate tip to enamel cement junction;
BPthick1 - buccal plate thickness on T mm level; BPthick3 - buccal plate
thickness on 3 mm level; PPthick1 - palatal plate thickness on T mm level;
PPthick3 - plate thickness on 3 mm level; ISmesial — height of interdental
septum measured from its tip to maxillary or mandibular plane, mesial of
the tooth; ISdistal - height of interdental septum measured from its tip to
maxillary or mandibular plane, distal of the tooth; BPgain - buccal plate
vertical gain; PPgain — palatal plate vertical gain

'T-test;

2Mann-Whitney test, *statistically significant

The mean vertical movement of orthodontically ex-
truded teeth was 1.52 mm, demonstrating a significant
increase compared to control group (0.11 mm).

The length of extruded teeth in experimental group re-
duced (-1.30 mm + 0.84 mm, p = 0.000). The distances
from BP and PP tip to enamel-cement junction significantly
increased in experimental group (p = 0.004). The Table 1
reveals significant increase of mesial interproximal bone
septum (p = 0.008) and BP gain (p = 0.002) surrounding the
teeth that were orthodontically extruded, compared to the
measurements on non-treated teeth. However, there was no
significant difference between changes in distal interproxi-
mal bone septum, PP gain and BP/PP thickness on both
levels of measurement in experimental and control group.

Table 2 presents linear regression analysis of associa-
tion of vertical tooth movement (VM) and observed pa-
rameters. In the multivariate linear regression model in
which vertical tooth movement was used as dependent

Table 2. Linear regression analysis of association of vertical tooth movement and observed

ference between the mean ages of both ~ Parameters

group participants was not considered Univariate model Multivariate model

to be statistically significant, according | Parameters Sig. °R?,4=0.90 Sig.
to the Mann-Whitney U test (p = 0.791). °B (95% Cl) *B (95%Cl)

Mean time interval between initial AL —0.744 (-1.207 - (-0.280)) | p = 0.003* | -0.205 (-0.515-0.105) | p=0.181
and final CBCT scan in experimental AIS mesial 0.820(0.481-0.910) p=0.000*| 0.373(0.58-0.574) |p=0.019*
(4'09 +2.63 years), and control group AlS distal 0.725 (0.426 - 1.044) p =0.000* | —0.14 (-0.329-0.301) | p=0.927
(3.04 +2.12 years) did not differ signiﬁ— BPgain 0.889 (0.851 - 1.354) p=0.000* | 0.459(0.202-0.938) | p =0.004*

PPgain 0.701 (0.358 - 0.945) p=0.000*| 0.177 (-0.60-0.390) | p=0.142

cantly.

A total of 24 teeth from 10 patients
was investigated. The differences be-
tween final and initial measurements

A - difference between two measurements; L — length of the tooth in sagittal projection; ISmesial -
height of interdental septum measured from its tip to maxillary or mandibular plane, mesial of the
tooth; ISdistal - height of interdental septum measured from its tip to maxillary or mandibular plane,
distal of the tooth; BPgain - buccal plate vertical gain; PPgain - palatal plate vertical gain

aUnstandardized coefficient B;

in both groups are presented in Table 1.
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variable, the following explanatory variables were found
to be independent predictor of variability among patients:
AlSmesial, BPgain, (Table 2).

In order to analyze the agreement of paired measure-
ments conducted by the same researcher, the ICC was cal-
culated for each variable measured. ICC was higher than
0.70 for each variable measured (the lowest ICC value
was for BP/EC, 0.74 (0.35-0.91)), which was considered
as good reliability. ICC values for variables L, CO/SpP,
BPthickl and ISm were higher than 0.90, which was con-
sidered as excellent reliability.

DISCUSSION

This study is among a few other studies that used CBCT
scans to evaluate alveolar bone dimensional alterations,
surrounding orthodontically extruded teeth [20]. OE was
performed with straight-wire fixed appliances that pro-
duced light vertical forces.

When comparing the changes in BP and PP thickness
between the study and control groups we found no signifi-
cant differences for values measured in both levels (level 1
and 3). This finding could imply that in the study group, the
use of light and continuous forces during orthodontic treat-
ment caused tooth extrusion along its central axis, remov-
ing the pressure against the buccal cortical bone that could,
according to some authors [21], generate bone fenestration.

External apical root resorption is a typical side effect of
orthodontic treatment [22]. It is a decrease in root length
affecting the apices caused by multiple, internal and ex-
ternal factors [22, 23]. The majority of resorption is clini-
cally insignificant [24], however severe root resorption
could lead to greater tooth mobility in all direction and
eventually to tooth loss [22]. The difference in root length
between the final and initial measurements differed sig-
nificantly between the study and control group, indicat-
ing that orthodontic treatment caused external apical root
resorption. However, a detailed clinical examination and
CBCT scan analysis confirmed that the resorption was
clinically insignificant.

In this prospective clinical study, participants from
study and control group were age-matched. Time interval
between initial and final measurements differ insignifi-
cantly between groups which allows us to monitor changes
in bone tissue in patients with and without ongoing orth-
odontic treatment in the same time frame. To the best of
our knowledge, this is the first prospective clinical study
that observed bone changes after OE with control group
of healthy participants in Serbian population.

The results given above showed that the vertical levels of
BP and mesial IS could be significantly increased by OE of
infraocclusal teeth. Extrusive forces provide the correction
of the defects in alveolar bone by inducing the growth of
periodontal tissues [25]. Vertical movement of the tooth is
followed by periodontal fibers stretching [21, 26]. In order
to increase the rate of tooth movement, a suitable load need
to be provided [27]. As a result, a new bone is formed in the
direction of the movement. The success of OE in producing

‘ DOI: https://doi.org/10.2298/SARH211219017A
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new bone depends on an intact attachment periodontal
fibers spanning at least one fourth of the apical region [28].
In this study, one of the inclusion criteria was that the tooth
should have an intact periodontal ligament.

There is a great number of studies regarding forced
eruption of the teeth with poor prognosis as a method
for preserving alveolar ridge for dental implant insertion
[16, 21, 28]. Papadopoulou et al. [20] stated that orthodontic
forced eruption results in increase in the heights of palatal
and proximal alveolar bone and significant reduction in the
BP height. After performing forced eruption, a satisfactory
amount of bone apposition may be detected [29].

In this study, OF was performed as much as the infra-
occlusal position of the tooth indicated. There were no
extractions of extruded teeth. Although BP height (BPgain)
increased significantly as a result of OE, PP height (PPgain)
did not (p = 0.077). Regarding the number of participants
included in this study, it can be stated that, with larger
number of participants, the increase in PP height might
be more significant.

Results showed that the distance from BP tip to EC in-
creased (ABP/EC) in experimental group, which means
that the vertical tooth movement did not convert com-
pletely into new bone. However, there was a significant ver-
tical movement of extruded teeth, followed by apposition
of surrounding buccal and mesial interproximal bone. OE
was performed on 11 anterior teeth. There were six canines
that were extruded, and in each case orthodontic treatment
followed the extraction of four first bicuspids. Bone loss
can be influenced by treatment involving extractions [30].
We expected significant increase in the height of mesial
and distal IS in experimental group. The results implied
that the height of mesial interproximal bone did increase
significantly, but distal, next to the extraction socket, did
not. Initial CBCT scans were made before the extraction
of first bicuspids and the extraction itself could affect the
vertical level of distal interproximal bone in treated group.

It should be kept in mind that there are difficulties in
controlling the directions of the tooth movement, by using
tixed orthodontic appliance in straight wire technique, in
leveling stage of treatment. Besides vertical movement,
there are accessory teeth movements in different directions
too. Therefore, different effects of alveolar bone change
in buccal, palatal or interdental region can be expected.

In our linear regression model, it was found that mesial
IS height change (AISmesial) and BPgain could be used as
independent predictors which describe 90% variabilities
amongst patients regarding vertical tooth movement.

CONCLUSION

This study showed that OE affects alveolar bone levels,
especially by gaining hard tissue buccal and mesial of the
extruded teeth, in the same direction as the teeth moved.
The thickness of PP and BP also changes, which might be
aresult of bone remodeling, during orthodontic treatment.

Conflict of interest: None declared.
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EdeKaT opTOA0HTCKE EKCTPY3Hje Ha aIBeONaPHY KOCT — NPOCMNEKTUBHA KIMHUYKA

cTyamja

WBaH Apcuh', Hemarba Mapurkosuh'!, Mupocnas [parosuh?, [lejan Cramenkosuh?, 3opaHa Cramenkosuh', HeHag HeperbkoBuh!

'YHuBep3utet y beorpapy, Cromatonolukun dakynteT, KnuHnka 3a optonegujy Bunnua, beorpag, Cpbuja;
2Ynneepautet y beorpaay, Cromatonowki dakyntet, Ofesbetbe 3a MeAULMHCKY CTaTUCTUKY U IHGOPMATHKY;

*Ynuep3utet y beorpapy, Cromatonoluku dakyntet, beorpag, Cpbuja

CAXETAK

YBoa/Lnmb OpTOfOHTCKa EKCTPY3Kja je MOCTynak nomepara
3y6a y BepTMKanHoM, KopoHapHoM npasLy. OBaj MOKpeT n3a-
31IBa NPOMEHe y NapOJOHTaIHOM NIFaMeHTY 1 J0BOAN 10 CTBa-
parba HoBe afnBeonapHe KOCTU.

Linrb paga je 6vo fa ce yTBpAe NpomeHe Ha 6yKanHoj, nanatu-
HanHoOj N NHTEPAEHTANTHOj aNBeoIapHOj KOCTY Kao pe3ynTaTt
OPTOLOHTCKE eKCTpy3uje.

Metope EkcnepumeHTanHy rpyny YMHMAO je LWecCT nauyjeHata
KO KOjuX Cy Y OKBVPY OPTOJOHTCKOT TPeTMaHa NpriMereHu
bMKCHY anapaTii; KOHTPOJHY rpyny Y/HUIA Cy YETUPU NaLujeH-
Ta 6e3 NpumerbeHOr OPTOAOHTCKOT TpeTMaHa. CHUMaK LusbaHe
peruje KomMnjyTepr3oBaHOM ToMorpadujom je 61o HanpasbeH
KOA CBUX MauujeHata (noyetHu n duHanHm). lyxunHa 3y6a,
Hajkpaha ygarbeHOCT of LieHTpa oTrnopa 3y6a Ao pedepeHTHe
paBHW, pacTojatbe off Bpxa byKasnHe nnu nanatvHaaHe namene
[0 croja rehHo-LemMeHTHe rpaHuLe, BUCUHA UHTEPAEHTaHOT

doi:

cenTyma, BepTrKanHo noeehare 1 npomeHa febsbrHe bykanHe
1 NanaTriHaaHe flamene MepeHu Cy Ha MOYETHUM U KpajHbim
Tomorpadujama y obe rpyne.

Pesyntatn Y ekcnepumeHTanHoj rpynu yoyeHa je cmatbeHa
BYXVHa eKCTpyampaHor 3y6a. Yoa/beHoCT of Bpxa bykanHe 1
nanaTuHanHe namene fo rnehHo-LemeHTHe rpaHnLe, Me3ujanHu
VHTEPNPOKCUMAaHW CENTYM KOCTU 1 BUCMHA ByKanHe namene
3HayajHo cy noBehaHW y ekcnepuyMeHTanHoj rpynu. Huje youeHa
3HauajHa pa3nuKa y AUCTanHOM MHTEPMNPOKCMANTHOM KOLUTa-
HoM cenTymy, noBehary nanatuHanHe namene n febmbruHN
6yKanHe/manaTuHanHe namene nsmehy rpyna.

3aksbyuak OpTOOHTCKa EKCTPY3Wja YTrYe Ha HUBO anBeonap-
He KoCTu [o6mjakbeM KOLUTaHOT TKBA OyKanHo 1 Me3unjanHo of
eKCTpyAnpaHux 3yba, AoK ce feb/biHa byKanHe 1 nanatMHaiHe
namerne He3HaTHO Metba.

KmbyuHe peumn: opTofoHTCKa €KCTPY3Kja; HABO anBeosiapHe
KOCTW; KOMMjyTepcKa Tomorpaduja C KOHyCHUM CHOMOM
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SUMMARY

Introduction Chest pain (CP) diagnostics accuracy remains debatable for both general practitioners (GP)
or emergency department (ED) physicians for patients in HEART score (HS) low- and intermediate-risk
groups which prompted us to review our electronic database for all patients admitted via our center’s
ED during 2014 to 2020 for CP and suspect acute coronary syndrome.

Methods Patients were divided in function of low- or intermediate-risk HS and assessed during a three
month follow up for angiogram results, major adverse cardiac events (MACE), lab results and echo pa-
rameters.

Results Of 585 patients included, low-risk HS group (21,4%, 36% were women) had significant coronary
disease on angiogram in 68%, while for intermediate-risk HS group (78.6%, with 32.6% women) it was
for 18.4% of patients (p < 0,0005). Area under the ROC curve of HS in detecting patients with ischemic
heart disease as a cause of CP was 0.771 (95% Cl: 0.772-0.820) with best cut-off point HS was calculated
at 3.5. Sensitivity and specificity were 89.2% and 57.6% respectively. Adjusting for sex, lab results and HS,
AUROC curve of this model was 0.828 (95% Cl: 0.786-0.869; p < 0,0005) with cut-off of 77.95. Sensitivity
and specificity were 84.9% and 68% respectively. In the three-month follow-up post-discharge, there was
a significant difference in MACE between groups (low- vs. intermediate-risk HS was 3.4 vs. 16.7% p < 0.05).
Conclusion HS for our CP patients admitted via our ED by GP and ED physicians'referral, provides a quick

and reliable prediction of ischemic heart disease and MACE.
Keywords: Chest pain; HEART score; MACE; general practitioner

INTRODUCTION

Between 20% and 40% of general population
experience some kind of chest pain (CP) dur-
ing life [1] and the first to see the patient is
the general practitioner (GP), while many of
these patients are ultimately sent to the hospital
for further diagnostics or intervention. In the
United States, 2-5% of patients with an acute
coronary syndrome (ACS) are misdiagnosed
and inappropriately discharged, even from
emergency department (ED) [2]. Therefore,
some clinicians refer patients to additional
diagnostic procedures aiming to establish the
cause of CP, even in the case of a low-risk pa-
tients, leading to increased resource utilization
[3, 4]. A small number of studies evaluated the
accuracy of initial diagnosis in patients with
CP in primary health care, especially concern-
ing ischemic heart disease (IHD), with no data
about final treatment outcomes in patients with
initial misdiagnosis [5]. In the great majority
of patients with CP, GPs considered coronary
artery disease (CAD) unlikely diagnosis. This
initial assessment agrees with the findings of
various epidemiological studies in the field of

primary care, which describe IHD prevalence
of 8% to 15% [6, 7]. Set against this is IHD
prevalence of over 50% in patients who pres-
ent to a hospital ED with CP [8, 9]. The first
opinion of the GP regarding presence of IHD
showed at best moderate diagnostic accuracy;,
with a sensitivity of 68% [10]. One of the most
challenging tasks GPs face is to adequately tri-
age patients with undifferentiated CP. Often,
it is not an easy task because CP evaluation is
frequently subjective and different between GP,
other clinicians and cardiologists. To accurately
manage the cause of CP, GP or ED clinician
should use some of the easily accessible and ap-
plicable tools for identification of low-risk CP
patients, suitable for discharge with deferred
additional diagnostics. Some of these scores
are Thrombolysis in Myocardial Infarction
(TIMI) score; The Platelet Glycoprotein IIb/
IIIb in Unstable Angina—Receptor Suppression
Using Integrilin Therapy score; Global
Registry of Acute Coronary Events score; Fast
Revascularization in InStability in Coronary
Disease score and History, ECG, Age, Risk fac-
tors, T-troponin (HEART) score. Six, Backus
and Kelder developed the HEART score (HS)

Received « MpummeHo:
February 13,2022

Accepted - NMpuxeaheHo:
April 5, 2022

Online first: April 7,2022

Correspondence to:

Aleksandar REDZEK

University of Novi Sad

Faculty of Medicine

Institute of Cardiovascular Dis-
eases of Vojvodina

Put dr Goldmana 4

21204 Sremska Kamenica

Serbia
aleksandar.redzek@mf.uns.ac.rs



150

in 2008, as a rapid risk stratification tool for patients with
CP to help identification of low-risk patients, suitable for
earlier ED discharge [11]. While the latest AHA/ACC/
ASE/CHEST/SAEM/SCCT/SCMR Guidelines for the
Evaluation and Diagnosis of Chest Pain recommend the
TIMI score for the initial evaluation of a patient with CP
[1], it is not the best tool for identification of low-risk CP
patients [12, 13]. For this subset of patients, HS achieved
better results, as well as in patients with a high risk of ma-
jor adverse cardiac events (MACE). The negative predictive
value of HS is superior compared to other scoring systems.
This study aimed to estimate sensitivity and specificity of
the HS in our patient population for detection of posi-
tive coronary angiography finding and its correlation with
MACE in low-risk patients’ subset presenting with CP.

METHODS

In this retrospective follow-up study approved by the local
Ethics Committee (No 3674/10 of December 11, 2019), we
analyzed patients with CP and suspected ACS who present-
ed to Institute of Cardiovascular Diseases of Vojvodina’s
ED, in the period between 2014 and 2020.

Inclusion criteria were as follows: age over 21 years;
CP; percutaneous coronary angiography or CT coronary
angiography upon admission; biochemical analysis of high
sensitivity Troponin (hsT) and calculated HS from 0 to 6.
Exclusion criteria were de novo ECG changes (ST eleva-
tion or denivelation of more than 1 mm); hypotension and
calculated HS 7 to 10.

HS is consistently validated rapid use risk stratification
tool for patients with CP in the ED, considering History,
ECG, Age, Risk factors and Troponin. In each category
are three possible scores: 0.1 and 2. Final HS is sum of five
single category scores. In this study we analyzed value of
low-risk (0-3) and intermediate-risk (4-6) HS in predic-
tion of IHD and MACE. Patients with CP were chosen
randomly to achieve a minimum of 120 patients’ group
with a HS 0-3 (HS 0-3) and minimum of 120 patients in
the group of HS ranging 4-6 (HS 4-6). All of these patients
were admitted to the hospital and underwent coronary an-
giography. Degree of coronary artery stenosis greater than
50 % was defined as significant. The follow-up period for
both groups of patients was three months post-discharge
during which we assessed difference between groups’ sur-
vival and incidence of MACE defined as new ACS, stroke,
percutaneous coronary intervention (PCI), coronary artery
bypass grafting (CABG) and IHD-related death. In addi-
tion to validation of HS in prediction of IHD and MACE,
we analyzed predictive value of creatine kinase MB and
fasting glucose levels; ejection fraction and left ventricle
volumes and diameters. The data were provided from hos-
pital database and by calling patients and their families in
case of their further medical treatment in other hospital.
Statistical analysis included descriptive statistics such as
arithmetic mean, standard deviation, median, quartile,
frequency and percentages. Comparison of mean values of
variables of two groups of patients was realized by t — test
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Age group
<50 17

50-59 48 ‘ ' 108

60-69 69 140

>70 61 83
HEART Score

Low risk 45 80

Intermediate risk 150 310
Angio-confirmed IHD

Normal angio 99 150

Confirmed IHD 96 240

Figure 1. Sex differences in description of HEART score and angiog-
raphy results
IHD - ischemic heart disease

and Mann-Whitney test. Categorical variables were com-
pared with the x*test or Fisher exact test. Univariate and
multivariate binary logistic regression we used to deter-
mine influence of variables on final outcomes. Predictive
values of variables were estimated with the ROC curve.
Two-sided P values of less than .05 were considered to
be significant for all analyses. All statistical analyses were
performed with SPSS software, version 17.0 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

Of the 585 patients with CP enrolled in the FU study, 125
patients (21.4%) were in low-risk HS group (HS 0-3) and
460 patients (78.6%) in the intermediate-risk HS group (HS
4-6). Sex distribution was similar for both groups (36% in
HS 0-3 vs. 33.6% in HS 4-6) and together with sex-specific
description for HS and angiography are presented in Figure
1. Number of patients with hypertension was significantly
higher in HS group 4-6 (HS 4-6 74% vs. HS 0-3 63%; p <
0.05). Previous myocardial infarction (MI), PCI and CABG
were predominant in intermediate-risk HS group (previ-
ous MI/PCI/CABG HS 4-6 15.7/15.7/5.4 % vs. HS 0-3
1.6/2.4/0 %; p < 0.05). The distribution of other risk factors
in the two groups is shown in Table 1. Echocardiography
data analysis showed a significant difference between
groups in left ventricular ejection fraction, diameters and
volumes — both systolic and diastolic (Table 2.). Lab results
of interest showed significantly higher blood levels of cre-
atine kinase MB, urea and creatinine in intermediate-risk
HS group (Table 3.). Invasive coronary imaging was per-
formed in higher percentage in intermediate-risk HS group
(HS 4-6 83.7% vs. HS 0-3 64.8%; p < 0.0005), while oth-
ers were offered non-invasive, CT coronary angiography.
There was significant difference in coronary angiography
tindings between groups. In intermediate-risk HS group,
significant coronary disease (stenosis > 50%) was present
in 68% of patients vs. low-risk HS group where IHD was
confirmed in 18.4% of patients (p < 0.0005). Patients with
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Table 1. Distribution of different variables in HEART score groups

100%

Variables HS 0-3 HS 4-6 p
S 90% '/—
ex |
Men 80 (64%) |310(67.4%) 0.544 80%
Women 45 (36%) | 150 (32.6%) 0% V7
Hypertension 79 (63.2%) | 341 (74.1%) 0.022 60% L]
Smoking 43 (34.4%) | 167 (36.3%) | 0.773 so% R rormal
. R . M positive
Hyperlipoproteinemia 37 (29.6%) | 170 (37%) 0.156 40% I
Diabetes mellitus 23 (18.4%) | 74 (16.1%) 0.631 30% I
Previous myocardial 2(1.6%) | 72 (15.7%) | <0.0005 2% |
infarction L
10%
Previous PCl 3(2.4%) | 72(15.7%) | <0.0005 %
Previous CABG 0 25 (5.4%) 0.004 HS 1 HS 2 HS 3 HS 4 HS 5 HS 6
Previous stroke 2(1.6%) 14 (3%) 0542 Figure 2. Influence of HEART score value on positive coronary angi-
Troponin 11(8.8%) | 188 (40.8%) | < 0.0005 ography finding
Mitral valve insufficiency 6 (5%) 47 (10.8%) | p=0.012
Aortic valve insufficiency 8 (6.6 %) 25(5.7%) |p=0.745 i
HS — HEART score; PCI - percutaneous coronary intervention; CABG - coro-
nary artery bypass grafting
0,84
Table 2. Echocardiographic data analysis in HEART score groups
HS Percentiles 5
Variables £05]
groups 25th 50. 75th P 2
(median) a
HS 0-3 55 60 61 A 04
EF <0.0005 -
HS 4-6 47 55 60
HS 0-3 1.10 1.20 1.30
IVSd 0.113 0.2
HS 4-6 1.10 1.20 1.30
HS 0-3 1.05 1.20 1.30
PLWd 0.192 o) . : : . ,
HS 4-6 1.10 1.20 1.30 " 00 02 04 08 08 10
HS 0-3 2.65 3 3.40 1 - Specificity
LVIDs HS4-6 | 2.80 3.20 370 | 00
— : : : Figure 3. ROC curve of HEART score in detecting patients with isch-
LVIDd HS 0-3 4.50 475 5.10 0.001 emic heart disease
HS 4-6 4.60 4.90 5.30
HS 0-3 72.50 91 115 . .
EDVLV 0.002 confirmed IHD on coronary angiography, had two- and
HS 4-6 80 100 121 ;
HS 03 2950 38.50 5 three-vessel CAD. There was no difference between HS
ESVLV He e 3'4 4.6 61 <0.0005 groups in distribution of patients according to severity of

HS - HEART score; EF — ejection fraction; IVSd - interventricular septal diam-
eter; PLWd - posterior wall thickness at end-diastole; LVIDs - left ventricular
internal dimension at end-systole; LVIDd - left ventricular internal dimension
at end-diastole; EDVLV - end-diastolic volume of the left ventricle; ESVLV -
end-systolic volume of left ventricle

Table 3. Biochemical data analysis in HEART score groups

Percentiles

Variables - 50 p

groups 25th . 75th
(median)

HS 0-3 16 20 27.50

CK-MB 0.012
HS 4-6 18 25 40
HS 0-3 5.45 6.15 7.25

FG 0.524
HS 4-6 5.70 6.40 8
HS 0-3 4.30 5.40 7.40

s-Urea 0.041
HS 4-6 5.10 6.30 8.60

. HS 0-3 74 86 98

s-Creatinine < 0.0005
HS 4-6 81 98 114.50
HS 0-3 2.30 4.20 10

CRP 0.224
HS 4-6 2.85 5.70 13.50
HS 0-3 165 194 236

LDH 0.220
HS 4-6 170.50 200 245.50

CK-MB - creatine kinase MB; FG - plasma fibrinogen; CRP - C-reactive protein;
LDH - lactate dehydrogenase
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the CAD. In both HS groups, approximately two thirds
of IHD-confirmed patients had significant stenosis of
two and more vessels (HS 0-3 65.2% vs. HS 4-6 70%; p =
0.642). Patients with HS 1 were free of CAD. Results for
other HS subgroups are shown in Figure 2. The area under
the ROC curve of HS in detecting patients with IHD as
a cause of CP was 0.771 (95% CI:0.772-0.820). The best
cut-off point for the HS in this regard was calculated at
3.5. The sensitivity and specificity were 89.2% and 57.6%
respectively (Figure 3.).

Binary logistic regression was used to show influence of
different factors of confirmed CAD. The odds ratio (OR)
for HS groups was 11.653 (7.094-19.143). Intermediate-
risk HS group had 11.6-time higher risk of having IHD
compared to low-risk HS group. Creatine kinase MB and
glucose blood level odds ratios were 1.022 (1.006-1.038)
and 1.131 (1.019-1.256) respectively. Results are shown
in Table 4.

Integrating sex, creatine kinase MB, glucose blood level
and HS, the AUROC curve of this model was 0.828 (95%
CI:0.786-0.869; p < 0.0005). The cut-off point was 77.95.
The sensitivity and specificity were 84.9% and 68% respec-
tively (Figure 4.).
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Table 4. Results of univariate and multivariate binary logistic regression for different DISCUSSION
variables
Variable Univariate Multivariate HS is a risk stratification score used for pa-
OR (95% Cl) P OR (95% Cl) P tients with CP with suspected non-ST eleva-
Sex 0.60 (0.403-0.895) 0.012 0.587 (0.357-0.966) 0.036 tion ACS. Simple to use and Widely validated
History 1376 (1.079-1754) | 0010 / ns as a risk stratification tool, its accuracy is still
ECG _ 2615(1819-3.761) | <0.0005 / ns somewhat questioned for predictive power in
oot <ot ool D
Our study included patients who were
L e iy
EOVLY 1010(1.003-1.016) | 0003 ; - result of a physician’s clinical deqswn. T.he
VLY 1015 (1.005-1.024) | 0.002 ; - present study .showe.d 21.4.% qf patlentcs', with
CK-MB 1026 (1012-1.040) | <0005 | 1022(1.006-1038) | ooos | Cb who metinclusion criteria, classified as
FG 1.137(1.031-1.254) 0.010 1.131(1.019-1.256) 0.021 1(.)W_r18k HS patients. This result is not con-
HEART score | 11.190 (7.099-17.637) | <0.0005 | 11.653 (7.094-19.143) | <00005 |  Sistent with the study by van Meerten et al.

ECG - electrocardiogram; EF — ejection fraction; LVIDd - left ventricular internal dimension at
end-diastole; LVIDs - left ventricular internal dimension at end-systole; EDVLV - end-diastolic
volume of the left ventricle; ESVLV - end-systolic volume of left ventricle; CK-MB - creatine

kinase MB; FG - plasma fibrinogen

o
)
1

Sensitivity

00— T T T
00 0.2 04 06 08 1.0

1 - Specificity

Figure 4. ROC curve of integrated sex, creatine kinase MB, glucose
blood level and HEART score in detecting patients with ischemic heart
disease

100%
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80%

70%

60% B MACE

50% No MACE

83,3

40%

30%

20%

RN

10%
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Figure 5. Incidence of MACE in HEART score groups

In three-months follow-up period post-discharge, there
was significant difference in MACE between groups (HS
0-3 3.4% vs. HS 4-6 16.7% p < 0.05) (Figure 5.).

DOI: https://doi.org/10.2298/SARH220213038S

[14] where low-risk HSs were calculated in
36.4% of the patients, while Soares et al. re-
ported low-risk HS present in 33% of patients
by research generated score and 25% by ED
clinician score [15]. In a meta-analysis of 25
studies published from 2010 to 2017, with a total of 25,266
patients, 39.3% were deemed to have low-risk HS [16].
A lower percentage of low-risk HS patients in our study
should be explained by the study population selected only
from patients admitted according to inclusion criteria.

Hypertension, ACS with/without previous PCI and
CABG, as a part of HEART scoring criteria, were pres-
ent in expectedly higher percentage in the intermediate-
risk HS group. There was a significant difference between
groups in ejection fraction; systolic and diastolic diameters
and volume of left ventricle with lower ejection fraction
and larger diameters and volumes of the left ventricle in
intermediate-risk HS group as a result of impaired left ven-
tricular function caused by IHD which is present in higher
percentage in this group of patients — all to be expected
with a pre-existing burden of disease.

In our study, we determined the HS to be a diagnostic
predictor of severe coronary artery stenosis (minimum one
coronary artery stenosis >50%) with positive findings in
18.4% of patients in low-risk group and 68% of patients
in the intermediate-risk group. The area under the ROC
curve of HS in detecting patients with IHD as a cause of
CP was 0.771 (95% CI: 0.772-0.820). The best cut-off point
for the score in this regard was calculated in 3.5. The sen-
sitivity and specificity were 89.2% and 57.6% respectively.
In a paper published by Han et al. [17], where significant
coronary artery stenosis was defined more than 70%, they
found that the diagnostic accuracy of the HS is better for
significant coronary artery stenosis than for ACS. They
demonstrated that HS can be considered a useful tool for
determining early invasive measures based on the objective
results of coronary visualization. Backus et al. [18] lowered
the value of the risk factor element and weighted history
and troponin elements. There was some improvement
in calibration and discrimination, but its clinical useful-
ness was relatively small. We had a different approach in
modifying the HS by integrating sex, creatine kinase MB,
glucose blood level and HS. Compared with the sensitivity
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and specificity of the HS, our modification had nearly the
same sensitivity, but improved specificity.

The three-months follow-up post-discharge, showed a
significant difference in MACE between groups (low-HS
3.4% vs. intermediate-HS 4-6 16.7% p < 0.05). Reported
incidence of MACE in the low-risk HS group by van
Meerten et al. [14] was in 1.7% of patients which should
be basis to skip redundant testing and move to quicker
discharge. Oh and coworkers found a 0.6% risk of MACE
in low-risk CP patients from North Carolina [19]. The
higher incidence of MACE in our study population should
be explained by the possible presence of other risk factors
that are not included in the HS.

Implementation of HS in the routine practice of GP
or ED physicians, should avoid further unnecessary ob-
servation and noninvasive and invasive cardiac testing.
Admission of low-risk patients for further examination is
time-consuming, expensive, and in some cases harmful.
A widespread invasive cardiac testing may lead to patient
harm. One example is radiation exposure [20] since a dose
of 10 mSv may increase the risk of fatal cancer, which can
be a public health concern in the reality of the increased
number of diagnostic tests including radiation exposure
[21]. Also, introduction of HEART scoring cut costs over
$4.5 million annually and invasive imaging in a similar
sized sample as ours [4].

There is evidence that HS compares favorably with
other CP decision scores. TIMI score, when applied to
patients with undifferentiated CP has not performed as
well, with a poor prognostic ability [22].

Although a detailed sex-specific analysis was not the
scope of this publication, our low-risk HS and intermedi-
ate-risk HS groups encompassed 36% vs. 32.6% women re-
spectively, in a representative sample for the region where
awareness of heart disease in women is very physician-de-
pendent [23]. Also, additional imaging needed for patients
who were considered lacking angiographically significant
stenoses, was not routinely provided in the investigated
period irrelevant of sex, although long-term clinical ben-
efits are well known, especially for women [24, 25, 26].

Preciado et al. [27], in a far larger sample size, but time-
frame-wise appropriate with ours, noted women were hos-
pitalized or received stress testing less frequently than men
for low-HS (18.8% vs. 22.8%; OR 0.79; 95% CI 0.73-0.84)
and intermediate-HS (46.7% vs. 49.7%; OR 0.88; 95% CI
0.83 to 0.95), although their outcomes were better, find-
ing it still inappropriate. Still, per latest data women and
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HEART cKop y npeAuKLMju KOpOHapHe 601eCTU U 3HAYajHUX HeXKesbeHMUX
KapAuoBacKynapHux gorahaja kog 6onecHuka ca 6onom y rpyauma

Tarba Crojkosuh', EBa CtojkoBuh', lejan Cakau®?, Anekcangap Periek??, AHactasuja Crojwmh-Munocasbeuh??, Nlasap Bennuku®?,

burbaHa Mapanug*
'lom 3ppassba Hosu Cag, Hosu Cag, Cpbuja;

2Ynneep3uTet y HoBom Cagy, MeguuuHckm dpakyntet, Hosu Cag, Cpbuja;
*/HCTUTYT 3a KapAroBacKynapHe 6onectn BojsognHe, Cpemcka Kamenuua, Cpbuja;

*YHuBep3uTeT y beorpagy, MeguumHcku dpakyntet, beorpag, Cpbuja;

YHUBep3UTETCKM KNMHUYKN LeHTap Cpbuje, KnuHuka 3a kapganonorujy, beorpag, Cpbuja

CAMETAK

YBopg MpeumnsHocT aujarHocTrke 6ona y rpyauma ocTaje Haj-
OMNCKYTabuiHYja 3a fleKape Kako OrLuTe npakce, Tako 1 ypreHT-
HUX LieHTapa 3a 6onecHuKe HUCKOT 1 cpearber HEART ckopa
(XC), wTO Hac je HaBeno Ha PeTPOCNEKTUBHY aHaNM3y HalUMX
€NIEKTPOHCKMX UCTOopUja 60eCTU y Liniby NPOLIEHE CBUX XO-
cnuTanu3oBaHmx 36or 6ona y rpyamma ca CyMiOM Ha akyTHU
KOPOHAPHM CUHAPOM NPeKOo Haller YpreHTHOr LieHTpa y ne-
priogy 2014-2020.

MeTtopne bonecHuLm cy noaerbeHm y rpyne HUCKOT 1 cpeftber
XC ny TpomeceyHom npahery NpoLerrBaHN Cy pe3ynTaTu
KopoHaporpadmje, BENMKNX KapaUOOLLKIX HEXEIbEHUX A0-
rahaja (MACE), nabopaTopujcku pe3yntaTtu 1 exokapauorpad-
CKM MapameTpu.

Pesyntatin Of 585 yKibyueHnx 6onecHuKa, y rpynu XC Huckor
pur3uKa (21,4%, 36% »eHa) aHrnorpadckm 3HauyajHy KOPOHaPHY
6onecT je umano 68%, fok y rpynu XC cpeptber pr3nka (78,6%,
32,6% eHa) To je cnyyaj ca 18,4% 6onecHuKa (p < 0,0005). Pe-
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rnja nog ROC kpreom XC 3a feTekumjy 6onecHrKa ca Kopo-
HapHoMm 6onelfy Kao y3pokom 6ona y rpyamma 6una je 0,771
(95% CI: 0,772-0,820) ca cut off-om XC 3,5. CEH3UTUBHOCT 1
cneundryHocT cy bune 89,2%, Tj. 57,6%. VHTerpauwnjom nona,
nabopatopujcknx napametapa n XC, AUROC KpviBa 3a 0Baj MO-
pen je 6una 0,828 (95% CI: 0,786-0,869; p < 0,0005) ca cut off-om
of 77,95. CeH3UTUBHOCT 1 crieynuduyHocT cy bune 84,9%, Tj.
68%. Tokom TpomeceyHor npahetba Mo oTnycTy, 3abenexeHa je
3HayvajHa pa3nuka y MACE namehy gge rpyne (XC Huckor cnpam
cpeptoer pusnka 6una je 3,4 npema 16,7% p < 0,05).
3akmyyak XC 3a Hawwe 6onecHuke ca 6onom y rpyamma npu-
MJbeHe KpO3 Hall YpPreHTHU LieHTap Mo ynyTy Kako nekapa
onLuTe NpakKce, Tako U lekapa YpreHTHOr LeHTpa, NpeacTa-
B/ba 6P3 1 Moy3faH NPefUKTUBHI CKOP 3a KOPOHapHY 6onect
n MACE.

KrbyuHe peun: 600 y rpyanma; HEART ckop; MACE; nekap oniite
npakce
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SUMMARY

Introduction/Objective Coumarin therapy represents one of the best models for applying pharmaco-
genetics. The contribution of factors influencing coumarin therapy can vary significantly between ethnic
groups, which justifies conducting population-specific studies. The aim of this study was to analyze
the influence of the most important genetic factors (VKORCT and CYP2C9 genes) that affect coumarin
therapy in patients from Serbia.

Methods A retrospective study involving 207 patients on acenocoumarol therapy was conducted. Genetic
analyses were performed by direct sequencing. Influence on acenocoumarol dose of variants (VKORCT,
CYP2C9%2, CYP2C9*3) causing hypersensitivity and VKORCT variants causing resistance to acenocoumarol
were analyzed. Multiple regression analysis was used to design a mathematical model for predicting
individual drug dosage based on clinical-demographic and genetic data.

Results The study confirmed significant influence of the analyzed genetic factors on acenocoumarol
maintenance dose. We designed mathematical model for predicting individual acenocoumarol dose
and its unadjusted R2 was 61.8. In the testing cohort, our model gave R2 value of 42.6 and showed bet-
ter prediction in comparison with model given by other authors. In the analyzed patients, nine different
variants in the VKORCT coding region were found. Among carriers of these variants 78% were completely
resistant, and it was not possible to achieve therapeutic effect even with high doses of acenocoumarol.
Conclusions Population-specific model for prediction individual dose of acenocoumarol, may show
advantages over protocols that are used in a generalized manner. Also, VKORCT variants which cause
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coumarin resistance should be considered when planning therapy.
Keywords: pharmacogenetics; coumarin derivatives; acenocoumarol; VKORCT; CYP2C9

INTRODUCTION

Coumarin derivatives or coumarins (warfarin,
acenocoumarol, phenprocumon) are oral an-
ticoagulants which act by inhibiting the syn-
thesis of vitamin K-dependent clotting factors
and they are widely prescribed for treatment
and prevention of thrombosis [1]. Although
coumarin derivatives are very effective on av-
erage, their use represents a great challenge
in some patients and it is particularly notable
during therapy initiation. It is a matter of nar-
row therapeutic window and inter-individual
differences in drug dosage needed for achiev-
ing therapeutic effect (given as International
Normalized Ratio — INR), as well as intra-in-
dividual differences in the required dose over
time. As a result, patients require frequent
control, but even with careful monitoring and
titration towards a patient’s maintenance dose,
coumarin therapy is often subtherapeutic, or
supratherapeutic [2, 3].

Pharmaceutical industry managed to launch
new anticoagulant drugs, as alternative to

coumarin derivatives, in the form of direct in-
hibitors of certain coagulation factors (throm-
bin or FX-a). Direct oral anticoagulants offer
much more comfortable use due to therapeutic
effects without large inter-individual fluctua-
tions and due to no need to check INR values
[4]. However, despite their benefits, new antico-
agulants are not the right choice for all patients
(e.g., patients with artificial valves) [5].
Significant possibilities for understanding
and overcoming problems related to use of cou-
marin derivatives, have been presented by per-
sonalized medicine. It is previously established
that patient’s response to coumarins depends
on several acquired factors such as age, dietary
intake, intercurrent illness and other drugs [6,
7, 8]. Pharmacogenetic research has made the
biggest contribution to understanding inter-
individual differences related to therapeutic
effects of coumarin. They have demonstrated
that certain variants of gene influencing phar-
macodynamic (VKORCI) and pharmacoki-
netic (CYP2C9) of coumarins have the biggest
impact on therapeutic effects of these drugs.



Pharmacogenetics in acenocoumarol therapy

The VKORCI (Vitamin K epOxide Reductase Complex
subunit 1) gene encodes subunit 1 of vitamin K epoxide
reductase - the key enzyme of the vitamin K cycle and
the pharmacological target of coumarins. A single nucle-
otide substitution VKORCI*2 (c.-1639G>A; rs9923231)
in the promoter region of the VKORCI gene results in a
suppression of gene expression which leads to decreased
production of the coumarin target. The CYP2C9 gene ex-
presses the enzyme cytochrome P450 2C9 that takes part
in the hepatic metabolism of coumarins. Two variant al-
leles of this gene - CYP2C9*2 (c.430C> T; rs1799853) and
CYP2C9*3 (c.1075A>C; rs1057910) - are associated with
reduced enzyme activity, resulting in deficient clearance
of coumarin derivatives [8, 9, 10]. It has been shown that
the VKORC1*2, CYP2C9*2 and CYP2C9*3 variants are
major genetic predictors of hypersensitivity to coumarins
in Caucasians. Carriers of these allele variants need sig-
nificantly lower dose, in comparison to patients who do
not have these variants [8, 9]. Additionally, the variants
in the coding region of the VKORCI gene are the main
cause of coumarin resistance [9]. Several research groups
worldwide presented the mathematical models for pre-
dicting individual dosage of coumarins. These models
usually include clinical and demographic data as well as
genetic factors associated with coumarin sensitivity, while
genetic factors that cause resistance are usually omitted
from these models [10, 11]. Further, it has been shown
that the contribution of genetic and non-genetic factors
affecting coumarin therapy may vary markedly between
patients from different ethnic groups [12], which justifies
conducting population-specific studies.

In this study, we set the goal to analyze the influence
of major genetic factors influencing coumarin therapy, in
patients from Serbia. Further, assuming that population-
specific protocols may take advantage over protocols used
in a generalized manner, we aimed to design a mathemat-
ical model for predicting individual drug dosage in the
Serbian population based on clinical-demographic and
genetic data (VKORCI*2, CYP2C9*2, CYP2C9*3). We
also aimed to consider the possible reasons for improving
pharmacogenetic strategies in coumarin administration by
taking into account genetic factors that cause resistance.

METHODS
Patients

The study included patients registered in Anticoagulation
Service for outpatient’s treatment (the Blood Transfusion
Institute of Serbia, Hemostasis Department) who were us-
ing acenocoumarol as anticoagulation therapy. Therapeutic
INR value was 2-3. Indications for anticoagulation therapy
were deep venous thrombosis, pulmonary embolism and
arrhythmia. Additional criteria for including patients into
the study were that they had to be the age of 18 and above.
Excluded patients were those with liver or kidney dysfunc-
tion, malignant disease, as well as pregnant women and
nursing mothers.
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Laboratory testing and data collecting

Commercially available tests were used for standard labo-
ratory testing. Sequencing of VKORCI coding region and
determination of VKORCI1*2, CYP2C9*2 and CYP2C9*3
variants were performed as previously described [13, 14].
Demographic, clinical and genetic data relevant to the
study were taken from medical records existing for each
patient. After data collection we did retrospective analysis
of all the data for the patients included in the study. The
research was conducted with the approval of the Ethical
Committee of the Blood Transfusion Institute of Serbia and
written consent of all the patients involved in the research.

Outcome and determinants

Mean stable acenocoumarol maintenance dose in mg/
week, at the first stable period after initiation of antico-
agulation therapy was used as the outcome measure. Stable
maintenance dose was calculated from weekly doses that
were unchanged over a minimum of three consecutive
measurements of therapeutic INR. To develop prediction
model, age (in years), height (in centimeters), weight (in
kilograms), sex, use of amiodarone and genetic variants
(VKORC1*2, CYP2C9*2 and CYP2(C9*3) are considered
as determinants.

Statistical analysis

Demographic, clinical and genetic characteristics of the
whole group of patients analyzed in this study are pre-
sented by descriptive statistics. Categorical variables are
presented as numbers or percentages and continuous data
are summarized as means and standard deviations. The
normality of continuous variables was evaluated using
the Kolmogorov-Smirnoff test. Allele frequencies were
estimated by gene counting and departure from Hardy-
Weinberg equilibrium (HW) was tested using the x* test.
Conjugated influence of genetic and non-genetic factors
was investigated by multiple regression analysis. With the
purpose of designing and testing mathematical equation
i.e., model which would derive from multiple regression
analysis, the patients with stable acenocoumarol main-
tenance dose (N = 200) were divided into two cohort —
derivation cohort (N = 100) and testing cohort (N = 100)
- on random basis. The differences between cohorts were
tested using the x* test for categorical variables and the
Unpaired T test and Mann-Whitney U test for continuous
variables. On the derivation cohort multiple regression
analysis was applied in order to select predictors to be used
for estimating the individual dose of acenocoumarol and
to derive model for acenocoumarol dose prediction. The
testing cohort was used for assessing the quality of the
mathematical equation derived from multiple regression
analysis. Also, we searched the literature for models which
use similar parameters for acenocoumarol dosage predic-
tion. These selected models proposed by other authors,
were compared with model provided by our study. The
coefficient of determination (R2) and the mean absolute
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error (i.e., 95% confidence interval which this value takes)
in the validation data set were our pre-fixed values for
evaluating the designed model. For all statistical tests p <
0.05 was considered statistically significant.

RESULTS
General characteristics of patients

Overall, 207 patients were enrolled in the retrospective
study and baseline characteristics of patients are shown in
Table 1. The majority of subjects (N = 200) were patients
on stabile anticoagulation therapy, i.e., in a therapeutic INR
(2-3) for three months. The average maintenance dose for
these patients was 18.8 mg/week. Based on the dose level,
patients were divided into three groups: Low maintenance
dose (< 7 mg/week), Medium maintenance dose (7-28 mg/
week), High maintenance dose (> 28 mg/week). In mi-
nority of the anticoagulated patients (N = 7), it was not
possible to reach therapeutic INR values, even with high
doses of acenocoumarol (complete resistance). In these
patients, antithrombotic therapy was continued without
vitamin K antagonist by introducing direct anticoagulants.

Table 1. Demographic, clinical and genetic characteristics of analyzed
patients

Characteristics Entire group
(variable) (N =207)
Patients with achieved therapeutic INRrange, N (%) | 200 (196.6)
Low maintenance dose, N (%) 43 (20.8)
Medium maintenance dose, N (%) 127 (61.3)
High maintenance dose, N (%) 30(14.5)
Patients out of therapeutic INR range 7(3.4)
(complete resistance), N (%)

Sex (female/male) 82/125
Age (years); mean + SD 60.46 + 13.556
Dose (mg/week); mean + SD 18.8 +11.045
Weight (kg); mean + SD 85.09+11.88
Height (cm); mean £+ SD 174 +7.379
Amiodaron users; N (%) 15(7.5)
Genotype; N (%)

CYP2C9

CYP2C9*1*1 143 (69)
CYP2C9*2*1 34(16)
CYP2C9*2*%2 3(2)
CYP2C9*2*3 4(2)
CYP2C9*3*1 23(11)
HW-X2 test p-value 0.64
VKORC1

VKORCT *1*1 69 (33)
VKORC1 *1%*2 89 (43)
VKORC1 *2*2 49 (24)
HW-X2 test p-value 0.06

INR - international normalized ratio; SD - standard deviation; N - number of
patients; HW - Hardy-Weinberg equilibrium
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Analysis of the VKORC1T and CYP2C9 variants
related to sensitivity to acenocoumarol

In the group of 207 analyzed patients, 89 patients (43%)
were heterozygotes and 49 patients (24%) who were ho-
mozygotes for the VKORCI*2 variant. Also, there were
34 patients (16.4%) with C*2*1 genotype, three patients
(1.45%) with C*2*2 genotype, four patients (1.93%) with
C*2*3 genotype and 23 patients (11.1%) with C*3*1 gen-
otype (Table 1). Based on these data, the frequencies of
VKORCI*2, CYP2C9*2 and CYP2C9*3 alleles are 0.45, 0.11
and 0.065 respectively. Studied variant alleles were in HW
equilibrium.

In the group of 207 subjects, 158 patients were carriers
of at least one studied variant. In patients (N = 200) who
were on stabile anticoagulation therapy, 157 patients had at
least one variant associated with sensitivity to coumarins.
The average maintenance dose of acenocoumarol for these
patients was 16.29 mg/week and it significantly differed
(P < 0.000) comparing to the average maintenance dose
of 27.95 mg/week for patients who were wild type for all
three analyzed variants.

Creating and testing of prediction model

To create a prediction model, which reflects complex and
conjugated influence of genetic, demographic and clinical
factors, we used the group of patients on stabile antico-
agulation therapy (N = 200). The group was divided into
two cohorts - the derivation cohort for creating prediction
model and the testing cohort for its testing. 100 patients
were randomly selected for each cohort. There were no
statistically significant differences between the cohorts in
terms of demographic and clinical characteristics, as well
in terms of distribution of the studied alleles. HW equi-
librium was satisfied in both general group of patients and
individual cohorts (Table 2).

The logarithm of the maintenance dose value was
used as a dependent variable. Multiple regression analysis
was conducted on the derivation cohort. In addition to
VKORCI and CYP2C9 variants, age, weight and sex were
identified as significant predictors of acenocoumarol dose,
and unadjusted R2 was 61.8. Mathematical equation for
prediction of acenocoumarol maintenance dose was de-

signed based on the output of linear regression: dose (mg/
Week) — 10(1.39 +0.065 (for female) - 0.006xage + 0.004xweight - 0.192 (for C*1*2) - 0.298

(for C*2*2) - 0.269(for C*2*3) - 0.188 (for C*1*3) - 0.11 (for V*1*2) - 0.288 (for V*2¥2)).

The equation was tested on the independent group of
patients - testing cohort, and compared with mathemati-
cal models for prediction of acenocoumarol dose given
by highly cited model for Dutch population, given by van
Schie et al. [10], and model for Greek population, given
by Markatos et al. [15]. In the case of the equation given
by Van She et al. [10], we also applied the mathematical
conversion, given by the authors, which is needed to com-
pare their formula with other models. Our model gave R2
value 42.6, and showed better prediction in comparison
with model given by van Schie et al. [10] which value of R2
was 37.8. Also, there was a slight advantage to our model
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Table 2. Demographic, clinical and genetic characteristics of patients in the deriva-

tion and the testing cohort

i Derivation . I e
Characterlstlcs cohort Testing cohort (derivation
(variable) (N =100) (N=100) cphort VS,

testing cohort)
Gender (female/male) 39/61 40/60 0.885*
Age (years) mean + SD 61.64 +12.498 | 59.27 + 14.504 0.317 **
Dose (mg/week) mean+SD | 18.86+9.68 | 18.74+12.306 0.402 **
Weight (kg) mean + SD 84.32+12.49 85.86+ 11 0.361 ***
Height (cm) mean + SD 173.87+£7.209 | 17433 £7.574 0.707 **
Amiodaron users N (%) 6 (6) 9(9) 0.421*
Genetic characteristics
CYP2C9 genotypes N (%)
CYP2C9*1*1 70(70) 66 (66) 0.544
CYP2C9%2*1 16 (16) 18(18) 0.706
CYP2C9*2*2 1(1) 2(2) 0.561
CYP2C9*2*3 3(3) 1(1) 0.312
CYP2C9 *3*1 10(10) 13(13) 0.506
HW-X2 test p-value 0.460 0.724 /
VKORCT genotypes N (%)
VKORC1 *1*1 31(31) 32(32) 0.879
VKORCT *1*2 46 (46) 42 (42) 0.569
VKORC1 *2%2 23(23) 26 (26) 0.622
HW-X2 test p-value 0.4585 0.116 /

*x? test; **Mann-Whitney U test; ***Unpaired T test; SD - standard deviation;
N - number of patients; HW - Hardy-Weinberg equilibrium

Table 3. Comparison of algorithms for acenocoumarol dose prediction

Mean weekly Mean Unadjusted | R2inour
Algorithm dose absolute | R2 of authors | testing
9 Cl 95% error original cohort
SD Cl195% algorithm (%) (%)
18.17 718
Van Sche et al. [10] 17.09-19.28 ’ 53 37.8
5.95-8.58
5.72
17.77 6.77
Markatos etal. [15] | 16.52-19.22 ; 55 411
5.53-8.14
7.01
17.90 6.83
Our algorithm 16.50-19.38 ) 61.8 42.6
5.66-8.15
7.13
18.74
Real mean dose 16.40-21.26
12.31

Cl - concordance interval; SD - standard deviation

over model given by Markatos et al. [15] which
R2 in our testing cohort value was 41.1 (Table 3).

Analysis of the VKORC1 variants related to
resistance to acenocoumarol

The sequencing of VKORCI exons was per-
formed in order to analyze the frequency and
distribution of variants causing resistance to
acenocoumarol. In the analyzed group of 207 pa-
tients, nine patients with different variants of the
VKORCI coding region were found. Detected
variants and resulting amino acid substitutes
with their positions in the protein are given in
Table 4. Seven of nine variants detected in the
VKORCI coding region were found in patients
who had complete resistance to acenocoumarol.
Two variants have been detected in patients with
high maintenance (N = 30) doses of acenocou-
marol. No variants in the coding region of the
VKORCI gene were detected in patients with
medium (N = 127) and low doses (N = 43).

DISSCUSION

Coumarin derivatives are still the pivot of antico-
agulant therapy in Serbia. However, pharmacoge-
netic studies considering VKORCI and CYP2C9
gene, has been focused only to therapy of smaller
group of elderly patients [13]. Until now, there
have not been studies examining pharmacoge-
netic factors in more complex manner, which
would enable predicting response to anticoagu-
lant therapy and formulating the model for using
anticoagulant therapy in our population. With
regard to the impact on therapeutic regiment of
acenocoumarol, this study investigates two most
important pharmacogenetic factors - VKORCI
and CYP2C9. VKORCI gene dominates with its
pharmacogenetic potential exhibiting variants

Table 4. Nucleotide substitution in coding region of VKORCT gene detected in analyzed patients

Nucleotide Amino acid | Location of Effect on Variants associated

substitution | substitution | amino acid substitution acenocoumarol therapy with sensitivity
Entirely conserved place in vertebrates; the interface . v

€76G>C Ala26Pro between the first TM helix and the ER luminal domain Complete resistance Not detected

c.84C>T His28GIn | Coumarin binding interface Moderate resistance Not detected

- Carrier of

c.106G>T Asp36Tyr | The outer surface loop Moderate resistance the CYP2C9*2
The large loop situated in the ER lumen between the first . v

€160G>C Val54leu two TM helices; important for catalytic activity of VKORC1 Complete resistance Not detected
The large loop situated in the ER lumen between the first . v

c175T>C Trp59Arg two TM helices; important for catalytic activity of VKORC1 Complete resistance Not detected
The large loop situated in the ER lumen between the first . v

c176G>T Trp>9leu two TM helices; important for catalytic activity of VKORC1 Complete resistance Not detected
The large loop situated in the ER lumen between the first . N

c1776>T Trp59Cys two TM helices; important for catalytic activity of VKORC1 Complete resistance Not detected

c.383T>G Leu128Arg | The first TM helix; entirely conserved place in vertebrates Complete resistance* Not detected

c.368T > A lle123Asn The gnd .OfTM3’ adjacent to the third putative coumarins Complete resistance* Not detected
binding interface

TM helix — transmembrane helix; ER — endoplasmic reticulum; * therapy aborted
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responsible for hypersensitivity and re-
sistance to the drugs. Piiiats
As expected, the study confirmed
significant influence of examined ge- \
netic factors on maintenance dose of Negative  Testingfor that cause i
acenocoumarol. The frequency of the l
VKORCI*2, CYP2C9*2 and CYP2C9*3
variants in analyzed sample of Serbian Testingfor variants that cause Altemative therapy
population has been shown as high. e
Over 60% of patients in the entire ‘1’
group were carriers of the VKORCI*2 fo:rers;ma;ing‘,ftl:e e
variant allele. Additionally, almost coumarins
80% of patients had at least one of the \L
studied variant alleles and the average ‘ Therapy management
weekly dosage of acenocoumarol in

these patients was almost twice as low
comparing to dosage given to patients
who were wild type for all three variants.
This is significant for medical practice considering proved
predisposition to hypersensitivity in the carriers of above-
mentioned variants, and keeping in mind that both profes-
sional guidelines and producers of acenocoumarol (and
other coumarins) demand caution when treating carriers
of these variants [9, 12].

The results of pharmacogenetic analyses, along with
clinical and demographic data, were used for designing
and testing mathematical model for predicting individual
maintenance dose of acenocoumarol. As expected, in the
resulting model, not only did VKORCI*2, CYP2C9*2 and
CYP2(C9*3 variants prove to be predictive factors, but also
sex, age and weight. In this study, influence of antiarrhyth-
mic drug amiodarone did not show to have significant
influence on maintenance dose of acenocoumarol, which
is in correlation with predictive model given by other
authors, too [15]. On the other hand, there are studies
showing amiodarone as a significant factor for assessing
maintenance dose of acenocoumarol as well as of phen-
procoumon [10]. Such different conclusions may come
from factors influencing both the effects of coumarins,
and bioavailability and effects of amiodarone. Thus, it has
been shown that bioavailability and effect of amiodarone
can be modulated by the dietary intake [16]. In addition,
there is evidence that certain probiotics can significantly
influence pharmacokinetics of this antiarrhythmic [17].
Very often these factors (such as food ingredients) are one
of the key differences between populations.

The comparison drawn between prediction model for
Serbian population and other algorithms we tested indi-
cates that our model had better prediction than the model
given for Dutch population by van Sche et al. [10]. Also,
our model had just a slight advantage over the model for
Greek population by Markatos et al. [15]. One explanation
for such outcome might be geography, i.e., both Greek and
Serbian population belongs to Southeast Europe, unlike
Dutch population which belongs to Western Europe.

The VKORCI variants causing resistance, detected
in our study group, are also described by other authors.
Resulting amino acid substitutes and their positions in the
protein, point to functional significance of these variants.

‘ DOI: https://doi.org/10.2298/SARH211118013R

Figure 1. Proposed strategy in the management of anticoagulant therapy, based on phar-
macogenetic testing

Change His28GlIn is detected in a patient with achieved
therapeutic INR value (maintenance dose of acenocou-
marol was 60 mg per week). In fact, His28Gln is a change
with milder resistance effect, which had been previously
elaborated by Czogalla et al. [18]. Change Asp36Tyr is
listed as the most often detected substitution in patients
with resistance to coumarin. The study conducted by
Watzka et al. [19] concerning VKORCI variants causing
acenocoumarol resistance, showed that this variant repre-
sented a quarter of all changes found in the VKORCI en-
zyme. In the majority of patients who were carriers of the
Asp36Tyr substitution, the therapeutic value of INR was
achieved [19]. In our study change Asp36Tyr was detected
in one patient and therapeutic INR was reached with 57
mg of acenocoumarol per week. Substitutions Ala26Pro,
Val54Leu, Trp59Arg, Trp59Leu Trp59Cys, lle123Asn and
Leul28Arg are situated in conserved regions of VKORC1
enzyme and their presence leads to significant changes in
VKORCI1 function. The potential of these substitutions
to induce coumarin resistance has been confirmed by a
number of authors [9, 18, 19].

In terms of variants which causing resistance, it was not
possible to perform appropriate statistical analyses related
to probability theory, due to the sample size. Descriptive
analysis showed that all carriers of detected VKORCI vari-
ants showed resistance to acenocoumarol; 75% of them
had complete resistance and it was necessary to introduce
a different kind of anticoagulant. This is a significant piece
of data since timely recognition of patients predisposed to
resistance to the drug offers possibility to avoid the risks
of trial-and-error method.

Pharmacogenetic algorithms, which are proposed for
coumarin therapy, contains genetic variants that are asso-
ciated with sensitivity but not with drug resistance. Thus,
variants causing resistance are being neglected in pharma-
cogenetic protocols and they are omitted in prospective
study or trials. It can be assumed that this practice leaves
room for outliers and influences final interpretation of re-
sults. That may be one of the reasons that the use of phar-
macogenetic algorithms, very often, does not give an ad-
vantage over traditional treatment [20, 21]. In accordance
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with the above, improved strategy in the management of
anticoagulant therapy can be presented as in Figure 1.

Study weakness

This study was based on an analysis of variants of only
two genes. Also, in this context, they can be mentioned
limited number of patients, the impossibility of conducting
a prospective study or the trial study.

CONCLUSIONS

In conclusion, our results suggest that population-specific
pharmacogenetic model shows advantages over models
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that would be used in a generalized manner. Additionally,
protocols for the use of coumarins, should not have only
mathematical formulas based on genetics factors related
to sensitivity, but also testing to VKORCI variants causing
resistance.
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BapujaHte reHa VKORC1 n CYP2C9 kao papmaKkoreHeTMUKn GaKTopu y Tepanmju
aLleHOKYMaponom Koa 6onecHuka y Cpbuju — pasmatparbe NpeoceT/bUBOCTU U

pesucTeHuuje

JbubaHa Pakuhesuh', Mupjana Kosau??, Iparnua Papojkosuh', Munuua PagojkoBuh>
'YHuep3uteT y beorpagy, IHCTUTYT 3a MoneKynapHY reHeTHKY 1 reHEeTUYKO UHXetepcTBo, beorpag, Cpbuja;

Ynusepautet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

*MHcTuTyT 3a TpaHcdy3ujy kpu Cpbuje, beorpag, Cpbuja;

*YHWBEP3UTETCKN KNNHWYKO-60HNYKMX LieHTap JJokTop [parviwa Muwosuh - legutbe” , beorpag, Cpbuja

CAXETAK

YBog/Lurm Tepanuvja KymaprHuma npeacTtaBsba jefaH of Haj-
60/bKX MOZENa 3a NprMeHy dpapmakoreHeTrKe. [lonpuHoc pak-
TOpa KOoju YyTu4y Ha Tepanujy KymapuH/ima MoXe 3HauajHo Aa
Bapupa n3mehy eTHUYKYX rpyna, LWTO onpasjaBa cnposohetbe
CTyAvja cneuydryHmX 3a monynawujy.

Linrs oBe cTyauje je 610 fa ce aHanmsupa yTuuaj HajBaxHMjux
reHeTnykmx dpaktopa (reHn VKORCT n CYP2C9) koju yTrdy Ha
Tepanwjy KymaprHuma Kog bonecHuka s Cpbuije.

MeTtope CnpoBefeHa je peTpocneKkTnBHa CTyanja Koja je
obyxBaTtuna 207 6onecHUKa Ha Tepanujy aLleHOKYMaposioM.
[eHeTnYKe aHanu3e Cy BpLIEHE ANPEKTHVM CEKBEHLMPatbeM.
AHanu3upaH je yTuuaj Ha 403y aLleHoOKyMaposa BapujaHTy
(VKORCT1*2, CYP2C9*2, CYP2C9*3) Koje 13a3uBajy NpeoceTbu-
BOCT 1 BapujaHTy reHa VKORCT Koje n3a3uBajy pe3ucteHuujy
Ha KymapuHe. Buiectpyka perpecroHa aHanmsa je kopuwheHa
y Lnby iu3ajHupatba MaTemMaTUYKor Mofena 3a npeasuhatbe
VHAVBYLYaNHE [03€ NIeKa Ha OCHOBY KVHUYKO-feMorpadCKimx
1 reHeTUYKIX noaaTaka.

DOI: https://doi.org/10.2298/SARH211118013R

Pesynrtatm CTyauja je noTBpAMIa 3HavajaH yTuLaj aHanmsmpa-
HUX reHeTUYKMX GpaKkTopa Ha ofpaBatbe J03e aLieHOKyMapona.
[n3ajHupaH je maTeMaTyK1 Mofen 3a npefsuharbe MHAMBMAY-
aNHe [03e aLleHOKyMapoJsia U HeroB HeKopurosaHu R2 je 6uo
61,8. Mpynrkom TecTpara, Halw Mogen je Aao R2 BpefHOCT of
42,6 1 noka3zao 6osbe npegpuharme y nopehery ca mogesnom
Koju cy panu gpyru aytopu. Kop aHanusmpaHmx 6onecHmka
npoHaheHo je aeBeT pa3nUuNTUX BapujaHTh y Koanpajyhem
pernoHy reHa VKORC1. Mehy Hocroumma oBux BapujaHT 78%
je 6uno NoTNyHO Pe3nCTEHTHO, Te Huje 6uno moryhe noctmuhi
TepaneyTckn epeKaT Yak HU Ca BIUCOKVM A03ama aLleHOKyMa-
pona.

3ak/mpyuuum [NonynaumoHn mogen 3a npeasuharbe HAVBMAYan-
He [03e aLleHOKyMaposia MoXe NMoKasaTtu NpegHoCcTn y OAHOCY
Ha Mofiesie Koju ce KOPKCTe Ha reHepann3oBaH HaumH. Takohe,
VKORC1 BapujaHTe Koje 13a3unBajy pe3ncTeHLmMjy Ha KyMapyH
Tpeba y3eTn y 0631p NPWIMKOM MiaHnpatba Tepanuje.
KmbyuHe peun: papmakoreHeTiKa; AepUBaTh KyMapuHa; aLie-
Hokymapon; VKORC1; CYP2C9
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SUMMARY

Introduction/Objective Acute appendicitis (AA) is by far the most frequent urgent condition in ab-
dominal surgery and numerous biomarkers may help the physician to diagnose and even predict the
severity of the disease.

The objective of the paper was to determine the accuracy of C-reactive protein (CRP), interleukin-6,
and endotoxin level and compare it with the diagnostic value of Alvarado score (AS) in adults surgically
treated for AA.

Methods Sixty-seven patients were diagnosed with AA using AS. Prior to surgery serum levels of inflam-
matory biomarkers were determined and together with AS were respectively compared to the results
of histopathological analysis of specimens. The patients were divided into three group according to the
histopathological assessment.

Results The univariate analysis revealed that the increase of CRP level by one unit increases the prob-
ability of complicated AA (CoAA) occurrence by 1% (1.00-1.02, p < 0.05). ROC curve analysis has revealed
that CRP has better capacity to predict suppurative AA (SAAs)/CoAAs than catarrhal AA (CAA), with the
cut-off value of 19.45. The increase of AS value by one unit produced 2.98-fold increase of the probability
of CoAA occurrence (1.60-5.57, p < 0.001), while positive AS value increases the probability of CoAA
occurrence 24.67 times (4.94-123.12; p < 0.001). ROC curve analysis demonstrated that AS may predict
CoAAs better than CAAs/SAAs, with the cut-off value of 8.50.

Conclusion AS and CRP should be routinely used combined as powerful tools for the diagnosis and

prediction of complicated AA.
Keywords: biomarkers; acute appendicitis; adults

INTRODUCTION

Acute appendicitis (AA) is by far the most fre-
quent urgent condition in abdominal surgery
with reported lifetime risk of 8.6% in men and
6.7% in women [1]. If the initial inflammation
progresses is left untreated, the appendix be-
comes gangrenous and perforates, causing peri-
tonitis and abscess formation, ileus sepsis, and
eventually death. This so-called “complicated
appendicitis” occurs in approximately 16.5%
of patients [2]. Open or laparoscopic appen-
dectomy remains the standard treatment for
the condition. However, despite its high inci-
dence, accurate preoperative diagnosis of AA
is still challenging. The negative appendectomy
rate is 20.6% [2], with peaks in certain catego-
ries of patients such as women in childbearing
age (30-50%) or young children (30-46%) [3,
4]. The diagnosis of AA is still predominantly
clinical, with 80% diagnostic accuracy of the
initial algorithm consisting of suggestive his-
tory, pain at McBurney’s point and leukocytosis
[5]. The addition of imaging methods such as
ultrasound and especially computerized tomog-
raphy (CT) increases the diagnostic accuracy

and decreases negative appendectomy rate to
10% [6]. Nevertheless, some serious drawbacks
limit the diagnostic utility of these radiological
modalities. These include high cost and radia-
tion of CT and low sensitivity of ultrasound
(failure of appendix visualization in up to 55%
of cases) [7, 8].

Numerous biomarkers are associated with
AA and may help the physician to diagnose
and even predict the severity of the disease.
Some of the routinely used biomarkers are
widely available but have insufficient diag-
nostic value [9], while some newly introduced
with higher accuracy require costly and time-
consuming analysis. When solely used, not a
single one of them has all the desired features,
which include good diagnostic accuracy and
relatively cheap, simple, and time-sparing as-
say. Therefore, the combination of biomarkers
or their use as a part of stratification scores
such as the Alvarado score (AS) in conjunc-
tion with history data and examination results
may improve their sensitivity [10, 11], although
the reliability of these scores is limited due to
the interpretation subjectivity of history data
and examination findings [12]. The aim of this
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study was to determine the accuracy of inflammatory bio-
markers C-reactive protein (CRP), interleukin-6 (IL-6),
and endotoxin and compare it with the diagnostic value
of AS in adults surgically treated for AA.

METHODS

The study, done in accord with standards of the institutional
committee on ethics, included 67 patients that underwent
surgery for AA during a period of six months, from January
to June 2019 at the Emergency Unit, Ni§ Clinical Center.
There were 35 men (52.2%) and 32 women (47.8%), their
median age being 38.7 16.5 years (range: 19-80 years).
The patients were diagnosed with AA using AS (Table 1)
with diagnostic cut-off value of 6 [13]. Histopathological
diagnosis of removed appendices was considered defini-
tive. Prior to surgery, their blood samples were taken and
serum levels of CRP, IL-6, and endotoxin were determined.
The levels of these inflammatory biomarkers and AS were
respectively compared to the results of histopathological
analysis of specimens. Surgical treatment of the exam-
ined patients included open appendectomy. The severity
of appendiceal inflammation was categorized according
to the histopathological assessment as presented in Table
2. Gangrenous appendicitis and periappendiceal abscess
were categorized as complicated AA (CoAA), as opposed
to catarrhal (CAA) and suppurative (SAA) inflammation.

Table 1. Alvarado score for diagnosing acute appendicitis

Clinical signs Alvarado score
Moving pain 1

Loss of appetite 1
Nausea and vomiting 1
Tension in the right lower quadrant 2
Bloomberg’s sign 1

Fever 1(>37.2°C)
Leukocytosis (> 10 x 109) 2
Polymorphonuclear > 75% 1

Total 10

Table 2. The severity of acute appendicitis according to the histo-
pathological assessment

Severity grade Histopathology

Intraluminal polymorphonuclear

Catarrhal appendicitis neutrophils

Mucosal infiltration with inflammatory

Suppurative appendicitis cells

Gangrenous appendicitis | Muscular layer infiltration with

(CoAA) inflammatory cells
Periappendiceal abscess | Periappendiceal infiltration with
(CoAA) inflammatory cells

CoAA - complicated acute appendicitis

Statistical data processing

The data are presented in the form of an arithmetic mean
and a standard deviation, or in the form of absolute and
relative numbers. Group comparisons were performed us-
ing the Students t-test or Mann-Whitney U-test. Analysis

‘ DOI: https://doi.org/10.2298/SARH200723026D
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of variance (ANOVA) was used to compare continuous
variables of three independent groups, including subse-
quent post hoc tests (Tukey method and Tamhane’s T2 test).
Alternatively, Kruskal-Wallis test was also used. Assessment
of the relationship between categorical variables was done
using Pearson’s X* test. Diagnostic features of the analyzed
parameters (sensitivity and specificity, i.e., predictive value)
were assessed using receiver operating characteristic curve
(ROC) analyses. P-values < 0.05 were considered statisti-
cally significant. Statistical analyses were done using SPSS,
Version 16.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

According to age, the patients ranged 18-80 years, with
no statistically significant difference in sex representation
(numerical sex ratio 1.09 in favor of men) (Figure 1). In
terms of age and sex distribution, the largest number of
patients who were operated on was in the age group 18-29
years, while the least patients were in the age group of 70
years and older (Table 3).

B men

49
4 A). women

Figure 1. Patients’ sex distribution

Table 3. Distribution of different histopathological categories of acute ap-

pendicitis in relation to patients’age and sex

Age 18-29y 30-39y 40-49y 50-59y 60-69y +70y >
Sex MF MF MF MF MF MF | MF
CAA (n=16) 35 20 20 30 00 01 88
SAA (n =33) 67 83 12 11 12 01 | 1716
CoAA(n=18| 21 41 04 02 40 00 | 108
s 1113 126 36 43 52 02 |3532
24 18 9 7 7 2 67

CAA - catarrhal acute appendicitis; SAA — suppurative acute appendicitis;
CoAA - complicated acute appendicitis

The distribution of AS values among our patients is
presented in Figure 2. Sixty-one patients (91%) had AS
values compatible with the diagnosis of AA (6 or greater).

The average value of AS in the examined group of pa-
tients was 7.94 + 1.82, with a median of 8.00, with the
lowest value of 2 and the highest 10. CRP values on the
total sample ranged 0.6-415.2 mg/L, with an average value
of 60.37 = 79.18 mg/L. In the total sample, the average en-
dotoxin values were 3.42 + 1.20 MU/mL, with the lowest
value of 2.88 MU/mL and the highest of 3.72 MU/mL, with
a median of 3.28 MU/mL. IL-6 values ranged 13.17-98.83
pg/mL, with a mean value of 91.40 + 139.63 pg/mL and a
median of 31.33 pg/mL (Table 4).
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Figure 2. Distribution of Alvarado score values among our patients

Table 4. Mean values of examined parameters

Parameter X £SD Me Min Max
Age (years) 38.72+16.46 36 18 80
Alvarado score 7.94+1.82 8 2 10
Endotoxin (MU/mL) 342+1.2 3.28 2.88 3.72
IL-6 (pg/mL) 91.40+139.63 | 31.33 13.17 | 98.83
CRP (mg/L) 60.37£79.18 29.7 0.6 415.2

X - mean value; SD - standard deviation; Me - median; Min — minimum;
Max — maximum

Table 5. Mean values of examined parameters in relation to Alvarado score values

patients with AS positive, statistically significantly higher
values of IL-6 (p < 0.001) and CRP (p < 0.01) were found.

The basic descriptive indicators of the examined contin-
uous variables in relation to the HP finding of AA are given
in Table 6. Statistically significant differences were found
between the examined groups of parameters — AS, IL-6,
CRP (p < 0.001) and for endotoxin (p < 0.05). The value of
AS was statistically significantly higher in CoAA in relation
to CAA (p <0.001) and SAA (p < 0.01), and it was statisti-
cally higher in SAA in relation to CAA (p < 0.05). IL-6 in
CoAA was statistically significantly higher compared to
SAA and CAA alone (p < 0.001). CRP was statistically sig-
nificantly higher in CoAA compared to CAA (p < 0.001),
but also SAA (p < 0.05), while the value in SAA was sta-
tistically significantly higher compared to CAA (p < 0.01).
Endotoxin values were higher in SAA, compared to CAA,
but also in CoAA (p < 0.05). By comparing the values of
parameters between the groups, it was determined that the
subjects with CoAA were statistically significantly older
than those with CAA, as well as those with SAA (p < 0.05).

Table 7 shows the findings of the incidence of elevated
values of examined parameters in relation to AS. In the
group of patients with AS positive, there was a statistically
significantly higher presence of HP findings
of CoAA (p <0.001) and IL-6 (p < 0.01). No

P Alvarado score | Alvarado score positive patient with AS positive had IL-6 values < 5.9

arameter . P
negative (5 and less) (6 and more) pg/mL.

Age (years) 35.95+16.14 (33) 42.57 +16.42 (39) 0.0580 Statistically significant different represen-

Endotoxin (MU/mL) | 3.49 +1.26 (3.32) 332+1.12(3.17) 0.7029 tation of findings compared to HP finding of

IL-6 (pg/mL) 37 +65.62 (16.5) 167.:86418137)7.12 0.0000%** AA was found for IL-6, CRP (p <0.01) and

: endotoxin (p < 0.01). The prevalence of AS,

CRP (mg/L) 4294 +64.46 (18.2) | 84.65+91.79 (52.05) 0.0054** IL-6. and CRP findings above the reference

i(p_;%?g;value; SD - standard deviation; Me - median; values is the highest in CoAA and the low-

*p < 0.01; est in CAA, while the finding of endotoxin

**#p < 0.001 (Student’s t-test or Mann-Whitney U-test)

Table 6. Mean values of examined parameters in relation to histopathological findings

above the reference values is most prevalent
in SAA. By comparing the values of the exam-

Parameter | CAA(n=16) | SAA (n=33) CoAA (n = 18) p ined parameters between the groups with HP
Age 35.00+£17.91 | 36.94+15.94 45.28 + 15.12%* 0.0570 findings of AA, it was found that the findings
(years) 29) (35 (46) of AS positive were statistically more preva-
,;\CIZ? ;ado 6.94(%1 18 77 +2.05% 9.28 + 0(-:)33***"** 0.0000%** l(f‘:nt .in CoAA compared to SAA and catarrhal
Endotoxin |  3.1+0.68 3.8+ 1.48%* 34068 0.0409% ﬁndm.gs s.eparatel.y (.p < 0'001.) (Table 8).'

(MU/mL) (3.09) (3.39) 3.11) . Univariate logistic regression analysis for
IL6(pg/ | 437339065 | 50.6+7068"* | 208.56197.68+¢ | | modelling event probabilities was applied in
ml) (15.41) (19.9) (124.58) order to assess whether examined parameters
CRP 19.51427.77 | 56.35 +70.68"* | 104.05£103.11=*x*% | .| may predict the severity of appendiceal in-
(mg/L) (1535) (29.9) (70.15) flammation definitively determined by his-

X —mean value; SD - standard deviation; Me — median; CAA - catarrhal acute appendicitis; SAA

- suppurative acute appendicitis; CoOAA - complicated acute appendicitis;
Parameters are given as X = SD and Me;

avs CAA
bvs. SAA;
‘vs. COAA;
*p < 0.05;
**p <0.01;

**¥p < 0.001 (ANOVA, Kruskal-Wallis test, Student’s t-test, Mann-Whitney U-test)

AS positive (6 and more) and histopathological (HP)

tinding were used as the two most authoritative measures
in the final diagnosis of AA. Table 5 shows the basic de-
scriptive indicators of the examined continuous variables
for AS negative (5 and less) and AS positive. In the group of
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topathological analysis (Table 9). Positive
correlation was found for AS and CRP: an
increase of CRP value by one unit increases
the probability of CoAA occurrence by 1%
(1.00-1.02, p < 0.05); an increase of AS value
by one unit produced 2.98-fold increase of the
probability of CoAA occurrence (1.60-5.57,
p < 0.001), while positive AS value increases
the probability of CoAA occurrence 24.67 times (4.94-
123.12; p < 0.001). Diagnostic potential (sensitivity and
specificity) of these two parameters (CRP and AS) was
assessed using ROC curve analysis and two cut-off values
were determined: one for the distinction between CAAs
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Table 7. The incidence of elevated values of examined parameters in
relation to Alvarado score

Dimi¢ S. et al.

ROC Curve

ROC Curve

Alvarado score
Parameter Value (%) p
negative | positive
. normal 64.1 75
Endotoxin clevated 359 25 0.3466
normal 30.77 0 -
IL-6 elevated | 69.23 100 | 00013
normal 17.95 14.29
CRP elevated 82.05 85.71 0.7506
) CAAandSAA | 9487 42.86 ek
Histopathology CoAA 513 57.14 0.0000

CAA - catarrhal acute appendicitis; SAA - suppurative acute appendicitis;
CoAA - complicated acute appendicitis;

**p < 0.01;

***p < 0.001 (x? test)

Table 8. The incidence of elevated values of examined parameters in
relation to histopathological findings
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Figure 3. Receiver operating characteristic (ROC) curve analysis pre-
senting predictive features of a) Alvarado score and b) CRP for dis-
tinction between catarrhal acute appendicitis and suppurative acute
appendicitis / complicated acute appendicitis

Table 10. Receiver operating characteristic curve coordinates present-

Histopathology (%) ing predictive features of Alvarado score (AS) and C-reactive protein
Parameter | Value CAA SAA CoAA p (CRP) for distinction between catarrhal acute appendicitis and sup-
Alvarad 9375 66,67 1T purative acute appendicitis / complicated acute appendicitis
varado | norma . X .
score elevated | 6.25 33.33 88.89abxx | 0-00007 AS Se Sp_|Se+5Sp| CRP Se Sp_ | Se+5p
normal | 81.25 51.52 88.89 4 0.941 | 0.000 | 0.941 16.3 0.765 | 0.688 1.452
Endotoxin ’ ReEnt ' 0.0105*
elevated | 18.75 |48.48a*c 1.1 5.5 1 0922 | 0.125 | 1.047 17.3 0.745 | 0.688 1.433
IL-6 normal | 43.75 15.15 0 0.0050%* 6.5 | 0902 | 0375 | 1.277 186 | 0.745 | 0.750 1.495
elevated | 5625 |  84.85 100a** 75| 0745 | 0625 | 1.370 | 19.45 | 0.745 | 0.813 | 1.558
CRP normal | 4375 12.12 0 0.0018%* 8.5 | 0.529 | 0.938 | 1.467 | 2075 | 0.725 | 0.813 | 1.538
elevated | 56.25 87.88a* 100a**
9.5 | 0.294 | 1.000 | 1.294 | 22.15 | 0.706 | 0.813 1518
CAA - catarrhal acute appendicitis; SAA — suppurative acute appendicitis;
CoAA - complicated acute appendicitis; 11 | 0.000 | 1.000 | 1.000 | 23.7 | 0.686 | 0.813 | 1.499

ays. CAA;

bys. SAA;

vs.CoAA;

*p < 0.05;

**p <0.01;

***¥p < 0.001 (x? test)

Table 9. Results of univariate logistic regression analysis assessing the
probability of AA histopathology prediction by examined parameters

Limits 95% Cl
Parameter OR p
Lower Upper
AS 2.98 1.60 5.57 0.0006***
Positive AS value | 24.67 494 123.12 0.0007***
CRP 1.01 1 1.02 0.0165*
Elevated CRP - 0 - 0.9987

AS - Alvarado score; OR - odds ratio (between catarrhal acute appendicitis
and suppurative acute appendicitis on one side and complicated acute ap-
pendicitis on the other); Cl - confidence interval;

*p < 0.05;

**p < 0.01;

***p < 0.001

and SAAs/CoAAs, and the other for the distinction be-
tween CAAs/SAAs and CoAAs. Based on the values of
the parameters, it is evident that in this case, slightly better

Se - sensitivity; Sp - specificity

diagnostic characteristics are shown by CRP in comparison
to AS. The area under the curve is 0.787, with a standard
estimation error of 0.065, with a statistical significance of p
=0.0006 (p < 0.001). The cut-off value is 19.45. Although it
has a slightly wider confidence interval (0.659-0.914) com-
pared to AS, it has significantly more sensitivity (74.51),
with slightly less specificity and greater overall accuracy
(Figure 3, Tables 10 and 11).

On the other hand, it was demonstrated that AS may
predict CoAAs better than CAAs/SAAs. The area under
the curve is 0.823 with a standard estimation error of 0.053,
with a statistical significance of p = 0.0001 (p < 0.001). The
cut-off value is 8.50. It has a relatively narrow confidence
interval (0.719-0.927), the best ratio of sensitivity and
specificity (88.89% and 75.51%, respectively), the highest
values of positive predictive value and negative predictive
value and overall accuracy, with slightly lower specificity
and higher overall accuracy (Figure 4, Tables 12 and 13).

Table 11. Diagnostic features of Alvarado score (AS) and CRP for distinction between catarrhal acute appendicitis and suppurative acute

appendicitis / complicated acute appendicitis

Area below : o Sp o ® n
Parameter ROC curve (95% C) SE [9) Cut-off Se (%) (%) PPV (%) NPV (%) OA (%)
AS 0.775 (0.662-0.889) 0.053 0.0001™" 52.94 93.75 96.43 37.5 62.69
CRP 0.787 (0.659-0.914) 0.065 0.0006" 19.45 74.51 81.25 92.68 4483 76.12

ROC - receiver operating characteristic; Cl - confidence interval; SE - standard error; Se - sensitivity; Sp — specificity; PPV - positive predictive value; NPV - nega-

tive predictive value; OA - overall accuracy; CRP — C-reactive protein
*p < 0.05;
**¥p < 0.001
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Figure 4. Receiver operating characteristic (ROC) curve analysis pre-
senting predictive features of a) Alvarado score and b) C-reactive
protein for distinction between complicated acute appendicitis and
catarrhal acute appendicitis / suppurative acute appendicitis

Table 12. Receiver operating characteristic curve coordinates present-
ing predictive features of Alvarado score (AS) and C-reactive protein
(CRP) for distinction between complicated acute appendicitis and
catarrhal acute appendicitis / suppurative acute appendicitis

AS | Se Sp Se+Sp | CRP Se Sp Se + Sp
4 | 1.000 | 0.061 1.061 3235 | 0.778 | 0.653 1.431
5511000 | 0122 | 1.122 | 3395 | 0.778 | 0.673 1.451
6.5 | 1.000 | 0.224 1.224 35.55 | 0.778 | 0.694 1.472
7.5 10.944 | 0.449 1.393 404 | 0.778 | 0.714 1.492
8.5| 0.89 (0.760 | 1.644 45.25 | 0.667 | 0.714 1.381
9.5 0444 | 0.857 1.302 479 | 0.667 | 0.735 1.401
11 | 0.000 | 1.000 1.000 495 | 0611 | 0.735 1.346

Se - sensitivity; Sp - specificity

DISCUSSION

Despite the constant high frequency of AA, its timely and
accurate diagnosis may still be elusive. A wide variety of
biomarkers has been shown associated with AA and po-
tentially able to reduce the risk of misdiagnosed inflam-
mation and/or negative appendectomy. While traditional
markers such as leukocytes are cheap and have relatively
poor diagnostic accuracy, some of the novel ones such as
IL-6 have been shown to have a higher predictive value, but
are more expensive and time-consuming. Thus, the quest
for the ideal biomarker to be used solely or combined with
other parameters or as a part of stratification scores has
been in focus for quite a while now.

IL-6 is a proinflammatory cytokine, mediator of acute
phase reaction, and is secreted during inflammatory pro-
cess and neutrophil recruitment following the invasion of
bacteria to the appendix [14, 15]. Some of the previous
studies have shown its relatively high sensitivity (73-84%)
and low specificity (46-72%) for diagnosing AA and even

higher sensitivity (up to 91%) and lower specificity (37%)
for diagnosing perforated appendicitis [16, 17]. Elevated
serum IL-6 levels were found in the majority of our pa-
tients (55, 82.09%, p < 0.001). In relation to AS, in our
study serum IL-6 levels were significantly both higher
(p < 0.001) and more frequently elevated (p < 0.01) in
patients with positive AS values as compared to ones with
negative AS (Tables 5 and 7, respectively). Also, in rela-
tion to histopathology, IL-6 levels were significantly both
higher (p < 0.001) and more frequently elevated (p < 0.01)
in patients with CoAA in comparison to the ones with
CAA/SAA (Tables 6 and 8, respectively). However, univari-
ate logistic regression analysis failed to demonstrate the
predictive capacity of IL-6 for the severity of appendiceal
inflammation. These results are consistent with available
literature data reporting good overall performance of IL-6
in terms of sensitivity, but still not specific enough espe-
cially for diagnosing CoAA and associated with higher
cost and time consuming [18].

CRP is synthesized in the liver as an acute-phase reac-
tant to infection or inflammation. Its serum levels rapidly
increase within the first 12h from the onset of symptoms,
which is followed by an equally fast normalization. CRP
is reported as a useful tool for the diagnosis of AA with its
high serum levels indicating suppurative and gangrenous
evolution of the inflammation or appendiceal perforation.
Multiple studies have demonstrated its high sensitivity
(93.6-96.6%) [19-21]. However, it reportedly lacks speci-
ficity and cannot be used to distinguish between sites of
infection [22]. Elevated serum CRP levels were also found
in the majority of our patients (56, 83.58%, p < 0.001). In
relation to AS, in our study, serum CRP levels were signifi-
cantly higher (p < 0.01) in patients with positive AS values
as compared to ones with negative AS (Table 5). However,
in contrast to IL-6, although elevated CRP levels were more
frequent in patients with positive AS than in those with
negative AS, this difference lacks statistical significance
(Table 7). In relation to histopathology, CRP levels were
significantly both higher (p < 0.001) and more frequently
elevated (p < 0.01) in patients with CoAA in comparison to
those with CAA/SAA (Tables 6 and 8, respectively). Also,
as opposed to IL-6, univariate logistic regression analy-
sis has demonstrated the capacity of CRP to predict the
severity of appendiceal inflammation: it was shown that
the increase of CRP level by one unit increases the prob-
ability of CoAA occurrence by 1% (1.00-1.02, p < 0.05)
(Table 9). Furthermore, ROC curve analysis has revealed
that CRP has better capacity to predict SAAs/CoAAs than
CAA, with the cut-of value of 19.45 (Figure 3, Tables 10

Table 13. Diagnostic features of Alvarado score (AS) and C-reactive protein (CRP) for distinction between complicated acute appendicitis and

catarrhal acute appendicitis / suppurative acute appendicitis

Parameter A bf';;";’gc curve SE p Cut-off | Se(%) | Sp(%) | PPV(%) | NPV (%) | OA (%)
AS 0.823 (0.719-0.927) 0.053 | 0.0001" | 85 8889 | 7551 | 5714 | 7255 79.1
CRP 0.789 (0.638-0.879) 0062 | 00013" | 404 77.78 7143 50 6604 | 7313

ROC - receiver operating characteristic; Cl - confidence interval; SE - standard error; Se - sensitivity; Sp — specificity; PPV - positive predictive value; NPV - nega-

tive predictive value; OA - overall accuracy;
*p < 0.05;
**p < 0.01
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and 11). These results clearly demonstrate that CRP levels
contribute the precise AA diagnosis, the prediction of the
severity of inflammation, and may serve as independent
markers for CoAAs. Nevertheless, as not specific for AA,
its interpretation during the decision-making process
should be combined with the analysis of additional diag-
nostic parameters.

Since AA is a bacterial infection, it may be expected that
the severity of inflammation is dependent on the amount
of a range of extracellular products and cell-wall constitu-
ents produced and released by bacteria. These products
stimulate the local and systemic inflammatory response
eventually leading to the sepsis and shock. Among these
products, endotoxin (lipopolysaccharide complex from
the outer membrane of Gram-negative bacteria such
as Escherichia coli, Salmonella, Shigella, Pseudomonas,
Neisseria, Haemophilus influenzae, Bordetella pertussis and
Vibrio cholera) is one of the most important ones. During
an infectious disease, endotoxins released from bacterial
cells significantly contribute to the disease pathophysiology
and symptoms’ development. However, elevated serum
endotoxin levels were found in only 21 (31.34%) of our pa-
tients. In our study, serum endotoxin levels did not corelate
to AS values, i.e., were not significantly neither higher nor
more frequently elevated in patients with positive AS val-
ues as compared to those with negative AS (Tables 5 and
7, respectively). In relation to histopathology, endotoxin
levels were significantly both higher (p < 0.05) and more
frequently elevated (p < 0.05) only in patients with SAA in
comparison to the ones with both CAA and CoAA (Tables
6 and 8, respectively). Univariate logistic regression analy-
sis failed to demonstrate the predictive capacity of endo-
toxin for the severity of appendiceal inflammation. These
results of our study indicate a rather modest pathogenic
activity of endotoxins and, hence, their smaller diagnostic
value. In comparison to bacterial exotoxins, endotoxins are
less potent, less specific in their action, and remain stable
within the cell membrane until its disintegration during
the first hours of bacterial infection. This may explain their
relatively low serum levels in patients with CAAs. Also,
endotoxins stimulate natural immunity and proinflam-
matory activity (production of cytokines, activation of the
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complement and coagulation cascades) [23], thus prevent-
ing their high levels in patients with CoAA.

AS enables risk stratification in patients presenting with
abdominal pain suspected of AA [13]. However, although
AS is often sufficient when probability of AA is intermedi-
ate and physician is in doubt, further investigations (ul-
trasound, CT) or additional biomarkers determination
are recommended [24]. In our study, 61 patients (91%)
had AS values compatible with the diagnosis of AA (6
or greater). In relation to histopathology, AS values were
significantly both higher (p < 0.001) and more frequently
elevated (p < 0.001) in patients with CoAA in comparison
to those with CAA/SAA (Tables 6 and 8, respectively). On
univariate logistic regression analysis it was shown that
an increase of AS value by one unit produced 2.98-fold
increase of the probability of CoAA occurrence (1.60-5.57,
p < 0.001), while positive AS value increases the probability
of CoAA occurrence 24.67 times (4.94-123.12; p < 0.001)
(Table 9). On ROC curve analysis, it was demonstrated
that AS may better predict CoAAs than CAAs/SAAs,
with the cut-off value of 8.50 (Figure 4, Tables 12 and 13).
These data illustrate very good predictive capacity of AS,
especially for determining the possibility of CoAA. This is
consistent with the results of other researchers reporting
AS as a supreme diagnostic aid [25].

CONCLUSION

The present study has demonstrated excellent and com-
plementary diagnostic features of both AS and CRP, es-
pecially their capacity for predicting complicated forms
of AA. Despite good sensitivity and overall performance,
IL-6 was not shown useful due to the lack of specificity
for diagnosing CoAA, higher cost, and its time consump-
tion. Endotoxin levels were not significantly elevated in
our patients and showed rather modest pathogenic activity
and, hence, an insignificant diagnostic value. AS and CRP
should be routinely used combined as powerful tools for
diagnosing and predicting complicated AA.
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MoTeHuMjanHa ynora UHTEpPNEYKUHA-6, EHAOTOKCMHA U Li-peakTMBHOr NpoTeMHa Kao
CTaHAAPAHMX BUOMapKepa aKYTHOr aneHAULUTUCA KOA 0APaCanX

Cawa Aumuh', ViBaHa [umuh? 3nataH Enek'?, Munan Papojkosuh*

'KnuHnuko-60nHMuKmM LeHTap Kococka MutpoBuua, Ogesbetbe onwte xupypruje, KocoBcka Mutposuua, Cpbuja;
2KnunHnyko-60nHMYKM LieHTap KocoBcka MutpoBuua, Opermetbe nabopatopujcke aujarHoctrke, Kococka Mutposuua, Cpbuja;
3YHuBep3utet y MpuwwThy — KocoBcka Mutposuua, MeguumHckn dakyntet, KocoBcka Mutposuua, Cpbuja;

*YHuBep3uTeT y Huwy, MeguumnHckn dakynteT, KnuHmnuku yeHTap Huw, Knuhnka 3a gurectusHy xupyprujy, Huw, Cp6uja

CAMETAK

YBoa/Unm AkyTHM aneHanumtic (AA) Hajuelwhe je ypreHTHO
CTatbe y aboMMHanHoj xupypruju, a 6pojHu uomapkepm Mory
nomohv nekapy Aa [njarHoCTUKYyje, YaK 1 NpeBUAN TEXUHY
6onectu.

Linrb papa je 61o aa ce yTBpAM TauHOCT LI-peakTnBHor npote-
nHa (LIPr), nHTepneyknHa-6 (IL-6) 1 eHOOTOKCMHA 1 yriopeaum ca
AujarHocTnykom BpeaHolwhy Ansapago ckopa (AC) ko ogpac-
nyx 6onecHrKa XUpYpPLUIKY TpeTMpaHux 36or AA.

MeTtope Kop 67 6onecHrka gujarHoctukoBaH je AA Ko-
puwherem AC. Mpe onepauuje ogpehern cy HUBoU NHGNa-
MaTOpHUX BrioMapkepa y cepymy 1 3ajefiHo ca AC cy nopeheHn
Ca pe3ynTaTrMa XMCTOMaTosIoLIKe aHaw3e y3opaka. bonecHnum
Cy NpeMa XMCTOMATOMOLKOM Hana3sy nofesbeHn y Tpu rpyne.
PesyntaTm YHnBapujaHTHa aHanm3a oTKpuia je aa noseharbe
HuBoa LIPM 3a jegHy jenuHunuy nosehasa BepoBaTHONY jaB/barba
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komnnvkosaHor AA (CoAA) 3a 1% (1,00 go 1,02, p < 0,05). AHa-
nu3a ROC kpuyrbe oTkpuna je aa LIPM nma 6orbm kanayutet
3a npepsubarbe cynypatnHux AA (SAA)/CoAAs y opHoCy Ha
KaTapanHe AA (CAA), ca cut-off BpegHoluhy o 19,45. Mosehatbe
BpegHocTn AC 3a jegHy jeanHuLy goseno je fo 2,98 nyta Behe
BeposaTHohe nojaBe CoAA (1,60 no 5,57, p < 0,001), LOK NO3u-
TrBHa BpepHocT AC (6 1 Brwwe) nosehaBa BepoBaTHohy nojase
CoAA 24,67 nyTa (4,94 no 123,12; p < 0,001). AHanm3a ROC Kpu-
BYy/be je nokasana fa AC moxe 6osbe npepsuaetn CoAAs Hero
SAAs/CAAs, ca cut-off BpegHolwuhy 8,50.

3akmyuak AC n LIPT Tpeba pyTUHCKN KOPUCTUTU Y KOMOK-
HaLMju, Kao CHaXXHe MapameTpe 3a AujarHo3y v npefsubarbe
KomnmkoBaHmx AA.

KmbyuHe peun: 6romapkepu; akyTHU aneHANLUTAC; 0Bpacau

www.srpskiarhiv.rs



DOI: https://doi.org/10.2298/SARH210405014G

UDC: 616.5-006.6(560)"2010/2020"

ORIGINAL ARTICLE / OPUTHANTHW PA
Squamous cell skin carcinoma due to chronic
sacrococcygeal diseases

Serdar Gumus', Mehmet Onur Gul', Ismail Cem Eray? Ibrahim Tabakan?, Ahmet Rencuzogullari?,
Orcun Yalav?

'Cukurova University, Faculty of Medicine, Department of Surgical Oncology, Adana, Turkey;

2Cukurova University, Faculty of Medicine, Department of General Surgery, Adana, Turkey;

3Cukurova University, Faculty of Medicine, Department of Plastic, Reconstructive and Aesthetic Surgery,
Adana, Turkey

SUMMARY

Introduction/Objective Sacrococcygeal region squamous cell cancers (SCC) due to chronic sacrococcy-
geal diseases of skin are rare malignancies. The anatomical relation with the anus represents a challenge
for diagnosis and surgical treatment. The oncological treatment algorithm is still controversial.

Here, we investigated the clinicopathologic features of skin cancer of the sacrococcygeal region in a total
of 10 cases from a surgical oncology reference center.

Methods We retrospectively analyzed the patients who underwent surgery for sacrococcygeal region
skin SCC between January 2010 and July 2020.

Results All patients were male, and the mean age was 52.9 + 10.5 years. In the etiology, five patients had
hidradenitis suppurativa, two had human papillomavirus-associated condyloma (Buschke-Lowenstein
tumor), and three had pilonidal sinus disease. The mean time between the development of the lesion
and malignancy diagnosis was 21.7 + 5.8 years. In the preoperative evaluation, three patients had bone
invasion. None of the patients had anal sphincter or rectal invasion. Also, no patient had lymph node
metastasis or distant metastasis. Wide local excision (WLE) was performed in all patients, with three of
them with bone resection. Adjuvant chemoradiotherapy was applied to five patients. In 28.5+13.7 months
follow-up, local recurrence occurred in five patients and WLE was performed again in these patients. Of
these five patients, two eventually became metastatic. Finally, three patients died due to the disease
and six patients are still disease free.

Conclusion Sacrococcygeal region SCCs may rarely develop after a long interval from hidradenitis sup-
purativa, pilonidal sinus disease, and condyloma acuminata. Anal sphincter-sparing WLE can be applied,
but sphincter dysfunction may occur. The disease is associated with a high risk of relapse and poor survival.
Keywords: hidradenitis suppurativa; human papillomavirus; pilonidal sinus disease; skin cancer; sacro-
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coccygeal region

INTRODUCTION

Skin cancers of the sacrococcygeal region
due to chronic sacrococcygeal diseases are
extremely rare and are frequently seen in the
fourth-sixth decade of life [1]. Most of the
non-melanocytic skin cancers seen in these
anatomical regions are squamous cell cancers
(SCC), and fewer are basal cell cancers. Chronic
wound scars-, hidradenitis suppurativa- (HS),
pilonidal sinus disease- (PSD), human papil-
lomavirus- (HPV) related lesions, and giant
condyloma acuminata (Buschke-Lowenstein
tumor) are known etiological causes [2, 3, 4].
Patients often suffer from chronic sacrococcy-
geal diseases. Cancer symptoms are not spe-
cific; therefore, the diagnosis is often late.
Malignant transformation of the sacrococ-
cygeal chronic diseases is rare, and treatment
approaches are controversial [3]. The com-
mon characteristic of sacrococcygeal region
SCCs is that the high anatomical close relation
of anus and sphincter structures represents a
challenge for diagnosis and surgical treatment.
Most of the presentations in the literature are

case reports, and there are no randomized
controlled studies. In this study, we aimed to
present the characteristics and outcomes of the
malignant transformation of benign sacrococ-
cygeal disease to SCC.

METHODS

We retrospectively reviewed 10 patients who
underwent surgery due to sacrococcygeal re-
gion skin SCC between January 2010 and July
2020.

Patient evaluation

A detailed physical examination was per-
formed for all patients, and routine digital
rectal examination and rectosigmoidoscopy
were performed. Magnetic resonance imaging
(MRI) was preferred to evaluate the tumor’s
relationship with the anal canal, anal sphinc-
ter, and sacrococcygeal bone structures. The
diagnosis was made by incisional biopsy in all
cases. Endoanal ultrasonography (EUS) was
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Figure 1. Preoperative radiological images (red triangles show tumors,
yellow arrows show anal canal structures); A: preoperative computed
tomography image of the tumor in the perianal region; B: preopera-
tive axial MRl image of the perianal tumor; C: preoperative sagittal
MRI image of the gluteal tumor; D: preoperative PET-CT image of the
tumor located in the gluteal location

Figure 2. Perioperative images of patients (A, B, C, and D are separate patients); A1, B1,
C1, D1: pre-resection tumor appearances; A2, B2, C2, D2: surgical area views; A3, B3, C3,
D3:reconstruction procedures; A4, B4, C4, D4: the appearances at long-term follow-up

performed in cases with continued suspicion of sphincter
invasion. Thoracoabdominal computed tomography was
performed in all the patients to exclude distant metastases.
Positron emission tomography / computed tomography
(PET-CT) was used when there had been distant and in-
guinal lymph node metastasis suspicion (Figure 1). Core
biopsy was performed from the inguinal lymph node when
nodal metastases were suspected. HPV was investigated by
a polymerase chain reaction in paraffin-embedded biopsy
material taken from all the patients.
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Treatment algorithm

In the interdisciplinary tumor board, the patients’ indi-
vidual treatment plans were evaluated, and it was decided
to perform wide local excision (WLE) first for all the pa-
tients due to non-metastatic disease (Figure 2). A diver-
sion colostomy (loop sigmoidostomy) was performed in
cases where tumors were close to the anal canal. Adjuvant
chemotherapy (CT) and radiotherapy (RT) were added
to cases with surgical margins closer than 1 cm and, if
the perineural invasion was identified, in tumors larger
than 5 cm.

Data collection

Clinical findings, etiological factors, treatment strategies,
histopathological features, and oncological results were
examined. Complications were evaluated according to
Clavien-Dindo classification (CD) [5, 6]. Recurrences and
metastases were determined during the follow-up. Mean
survival and disease-free survival times were determined.

Statistical analysis

The data were analyzed using mean, me-
dian, minimum, and maximum values. The
follow-up time was defined from surgery to
death or the last patient contact.

Ethical approval

This study was approved by the Ethics
Committee of the University of Cukurova
Faculty of Medicine, Adana, Turkey (ref-
erence number: 99/11, date: 15.05.2020)
and conducted in accordance with the
Declaration of Helsinki. Informed consent
was obtained from all the patients for future
studies when they were operated on.

RESULTS
Patient characteristics

The clinical characteristics of the patients
are given in Table 1. All patients were male,
and their mean age was 52.9 + 10.5 years
(range: 39-68 years). In etiology, five patients had HS,
two patients had HPV, and three patients had PSD. In six
patients, tumors were located at the gluteal region and in
four at the perianal margin. One patient had previously
undergone surgery for a perianal abscess and one for PSD.
The mean time between the development of the lesion and
malignancy diagnosis was 21.7 + 5.8 years. This period
was 26.6 + 2.4 years in HS cases, 15.6 * 4 years in PSD,
and 14.1 £ 2.1 years in HPV. No patient had anal sphincter
or rectal invasion; however, three patients had bone inva-
sion. No patient had distant metastasis in the preoperative
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Table 1. Our series of 10 cases of HS, HPV, and PSD complicated by SCC

Case Age Etiology Interval Location Previous ) Bong
(years) (years) surgery invasion
1 53 PSD 12 Gluteal Pilonidal sinus surgery Yes
2 52 HS 26 PA margin Abscess drainage Yes
3 39 HPV 20 PA margin No No
4 40 HPV 17 Gluteal No No
5 55 HS 25 PA margin No Yes
6 68 HS 28 Gluteal No No
7 39 HS 30 PA margin No No
8 64 HS 24 Gluteal No No
9 60 PSD 20 Gluteal No No
10 59 PSD 15 Gluteal No No

PA — perianal; PSD - pilonidal sinus disease; HS — hidradenitis suppurativa;
HPV — human papillomavirus

Figure 3. Appearances of flap failure; A: flap failure in the early postoperative period
due to fecal contamination; B: flap separation (the patient is in the supine position); C:
repeated flap reconstruction after fecal control is achieved

Table 2. Operative and follow-up characteristics of patients

Gumus S. et al.

evaluation. Only one patient had inguinal
lymph nodes with high SUV-max values on
PET-CT. However, it was reactive lymph-
adenopathy, according to the histopathology
examination of the core biopsy.

Treatment

Surgical margins were confirmed with the
frozen section, and all of WLE was R0O. A
diversion colostomy was performed in four
patients at the first surgery. Two patients un-
derwent coccygectomy, and one patient had
sacrectomy (below S5) with coccygectomy.
After resection, the defects that occurred
were closed in nine patients by reconstruc-
tion performed by plastic and reconstruc-
tive surgeon. Only one patient had a CD-3b
complication as flap dehiscence requiring
reoperation (Figure 3). Postoperative chemo
radiotherapy (CRT) was applied to five pa-
tients (Table 2). Finally, in three patients,
the diversion colostomy never closed and
became permanent due to sphincter dys-
function.

Pathological findings

Well-differentiated SCC in eight patients
and verrucous SCC (Buschke-Lowenstein

Time of relapse Permanent Follow-
Case Surgery Reconstruction | CD | Postoperative CRT (months) Metastasis up Outcome
colostomy
and treatment (months)
WLE, below S5
1 sacrectomy, SAPF 1 No No No No 48 Death
coccygectomy
13 mo.: WLE, VY
FLAP
WLE, CT: 5FU, cisplatin | 42 mo.: WLE, below Yes
2 coccygectomy SAPF 2 RT: 4600 cGy TS S4 sacrectomy, ves (44 mo.) 44 pbb
coccygectomy,
colostomy
10 mo.: WLE, RF
CT: 5 FU, cisplatin | 14 mo.: WLE, below .
3 WLE, colostomy V-Y flap 3b RT: 4800 cGy TS 54 sacrectomy, No No 39 Alive
coccygectomy
CT:5FU,
mitomycin C . .
4 WLE, colostomy RF 1 RT: 4500 cGy TS, 8 mo.: WLE, SAPF No No 28 Alive
1440 cGy Bost
WLE, . )
I CT: 5 FU, cisplatin .
5 coccygectomy, PTF 2 RT: 4800 cGy TS 8 mo.: WLE, RF Yes No 14 DDD
colostomy
6 WLE SAPF 2 No No No No 25 Alive
CT:5FU,
mitomycin C 9 mo.: WLE, RF Yes
7 WLE, colostomy SAPF 2 RT: 3600 cGy TS, 27 mo.: WLE Yes (30 mo) 39 DDD
900 cGy PLN
8 WLE V-Y flap, RF 1 No No No No 14 Alive
9 WLE SAPF 1 No No No No 8 Alive
10 WLE Primer close 1 No No No No 26 Alive

CRT - chemo radiotherapy; CT - chemotherapy; RT - radiotherapy; WLE - wedge local excision; RF - rotation flap; PTF — posterior thigh flap; CD - Clavien-Dindo
complication score; SAPF — superior artery perforating flap; DDD - death due to disease; TS - tumor side; PLN - pelvic lymph nodes
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Table 3. Histopathological results of patients

The treatment algorithm is not clear in

Goe | Msmsstcleny Surgical Perineural Tumor size guidelines such as National Comprehensive
margin (mm) invasion (mm) Cancer Network [7, 8]. Although we are a
L WD SCC 10 No 45x27x10 reference center in surgical oncology and
2 WD scC 2 Yes 50x35x20 colorectal surgery, we could only present a
3 Verrucous SCC 20 No 100x80x10 small number of patients due to the rarity of
4 Verrucous SCC 8 No 120x15x10 the disease. However, this study shows that
> WD S¢C > No 50x40x 30 the disease is associated with high recur-
6 WD Scc 10 No 453020 rence and poor prognosis.
4 WD ScC 1> ves 706020 It is known that HS, HPV, and PSD may
8 WD Sce 10 No 30x12x10 rarely be an etiologic factor of SCC [2, 3, 4].
E WD 5CC 15 No 35x32x20 Anderson and Dockerty [9] first described
10 WD SCC 17 No 35x24x22

WD - well differentiated; SCC - squamous cell cancers

Figure 4. Local recurrence appearances; A: pre-resectional appearances (the black arrows
point to the anal verge); B: un-bloc resection with sacrectomy and coccygectomy (the
blue arrows point to the distal rectum, and the green arrow points to resected bone);
C: surgical area views after resection (the yellow arrow points to the anal sphincter
structures); D: rotational flap preparation from the left gluteal area; E: anal verge after
reconstruction; F: postoperative appearance

tumor) in two patients were detected. Surgical margin was
less than 1 cm in three patients (cases 2, 4, and 5), and
perineural invasion was observed in two of the patients
(cases 2 and 7). Five patients had tumors larger than 5 cm
(cases 2, 3, 4, 5, and 7) (Table 3).

Follow-up

In the follow-up period, local recurrence occurred in five
patients. The first relapse occurred within an average of
9.6 £ 2 months. A second WLE was performed on these
patients (Figure 4). Local recurrence occurred again in
three of these five patients and WLE was performed for
the third time. In a mean follow-up of 28.5 + 13.7 months,
four patients died (three due to the disease, one due to
myocardial infarction), and six patients are still disease-
free (Table 2).

DISCUSSION
In this study, we aimed to present our treatment experiences
on skin SCCs that develop from the sacrococcygeal region

due to chronic sacrococcygeal diseases, which is rare cancer.
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malignant degeneration of HS in 1958. The
incidence of developing SCC from HS is
1-3.2%. Although HS is more common
in women, malignant transformation has
been reported more frequently in men [10].
In our series, five patients had HS, and as
noted in the literature, all of these patients
were male.

Human papillomavirus, another known
etiological factor of SCC, is associated with
many cancers including head, neck, anal,
vulvar, penile, and vaginal carcinomas [11,
12]. The tumor that develops in the peri-
anal region due to HPV is named Buschke-
Lowenstein tumor. Clinically, it presents as
exophytic, fungal masses with raised mor-
phology. It has benign appearance on histo-
pathology but is locally destructive. It car-
ries a high recurrence rate and a significant
potential for malignant transformation [4,
13]. In our series, HPV-associated SCC was
detected in two patients.

Another known predisposing disease is
PSD and malignant degeneration can occur in approxi-
mately 0.1% of patients with untreated PSD [14, 15]. The
malignant degeneration process is believed to be similar
to pilonidal squamous cell carcinomas and other chronic
inflammatory wounds such as burns, osteomyelitis, scars,
skin ulcers, and fistulas [2]. Actually, malignant degenera-
tion mechanisms of HS and PSD are still not fully known. It
is believed to result from the release of free oxygen radicals
by activated inflammatory cells. Genetic damage caused by
these radicals is thought to induce neoplastic transforma-
tion. In addition, it is claimed that disruption of standard
DNA repair mechanisms due to chronic inflammation may
play a role in the development of malignancy [16].

The patients with sacrococcygeal SCC usually have
chronic perianal or gluteal wounds in their medical history.
The cancer symptoms are nonspecific and can be confused
with those of the current chronic disease. There may be a
long interval between the development of benign illness to
cancer. Therefore, the diagnosis is often delayed [17, 18].
According to Kohorst et al. [3], the time from HS to SCC
was 28.5 years. In our series, the mean time between the
development of the lesion and the diagnosis of malignancy
was 21.7 + 5.8 years, and it was longer in cases with HS
than in others.
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The treatment strategy of SCC may vary depending on
the size of the tumor, the invasion status, and the condi-
tion of the complications that may develop (such as fecal
incontinence) [18]. Mohs micrographic surgery technique
can be used in clinical practice for the treatment of SCC.
It is a special form of skin cancer surgery in which the
surgeon and pathologist work together. This technique
is important in cosmetically (and functionally) sensitive
anatomical locations [19]. However, this is not applicable
in large and deep invasive tumors such as we have pre-
sented in our series.

Abbass and Valente [20] described the treatment algo-
rithm of perianal margin SCC as follows: (i) WLE with 1
cm clear margin should be performed in T1NO lesions (< 2
cm) without anal sphincter invasion; (ii) T2NO lesions (2-5
cm) without lymph node involvement can be treated with
WLE; however, since the risk of lymph node involvement
can be as high as 25%, CRT can be applied; (iii) lymph
node-positive patients or T3, T4 patients, should be treated
with combined modality CRT as mentioned above, as well
as radiotherapy, including the pelvis and bilateral ingui-
nal lymph nodes. In our series, we applied an algorithm
similar to that of Abbass and Valente [20] and we applied
chemoradiotherapy to tumors larger than 5 cm. In addi-
tion, we added adjuvant therapy in cases with perineural
invasion. Because perineural invasion is an independent
risk factor for lymph node and distant metastases. It has
also been associated with lower survival [21]. In our series,
the patients with perineural invasion had become meta-
static. Also, two-thirds of the patients who died due to the
disease in this series had perineural invasion.

According to some authors, routine lymphatic dissec-
tion may be more beneficial than CRT for inguinal lymph
node metastasis [18]. However, there are no randomized
controlled studies on the effect of this on survival. The role
of elective lymphatic dissection in high-risk SCC remains
undefined with most studies limited to head and neck pri-
mary sites. On the other hand, sentinel lymph node (SLN)
biopsy is seen as an unproven and yet theoretically appeal-
ing surgical technique to accurately stage high-risk SCCs
with minimal morbidity, identify the early occult nodal
disease, and select patients that might benefit from thera-
peutic lymphatic dissection or other adjuvant therapy [22].
However, the role of SLN biopsy in these patients remains
unclear, as in cases of routine lymphatic dissection. In the
present series, only one patient had inguinal lymph nodes
with high SUV-max values on imaging. However, it was
reactive lymphadenopathy, according to the histopathology
of the core biopsy. We think that these lymph nodes are
secondary to long-term chronic perianal/gluteal inflam-
mation. Therefore, in the presence of suspected lymph
node metastases, core biopsy maybe a guide to avoiding
unnecessary routine inguinal dissections.

Sacrococcygeal SCCs can rarely invade the anal sphinc-
ter complex [1, 18]. In our series, detailed rectal exami-
nation, pelvic MRI, and EUS were used to determine
sphincter invasion in cases in which the tumor was close
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to the anal sphincter complex. In this way, we excluded
sphincter or rectal invasion. Although we removed tumors
by preserving the anal sphincters and anal canal in all the
patients, we would like to state that some open diversion
colostomies have become permanent due to the dysfunc-
tion of the anal sphincters.

A skin graft may often be required to close the defect
after large excision. V-Y flap can often be sufficient. A
plastic surgeon’s help may be needed to close larger de-
fects [23]. In our series, primary closure was performed
in only one patient, reconstruction with flap was required
in the others. However, despite loop colostomy, that fecal
contamination-related flap failure may develop, as in the
third case in our series. Therefore, the option of end co-
lostomy may also be useful in these patients.

In the literature, the local recurrence rate was higher
than 50% after SCC resection [24]. Kohorst et al. [3] re-
ported local recurrence in seven of 12 perianal margin
SCC cases after WLE. In a total of 4.3 years of follow-up,
they lost most of the patients (n = 7) due to the disease.
Similarly, the local recurrence rate was high in our series,
and three patients died due to cancer, despite receiving
CRT. All three of these patients had SCC that developed on
the basis of HS. The presence of sinus tracts in HS provides
an easy route for malignant cells to spread, and detection
of malignant transformation can be difficult against the
background of chronic tissue inflammation [25]. The easy
spreading or transmission of the malignant cells via sinus
tracts may increase the risk of metastasis on HS rather
than Buschke-Lowenstein tumor and PSD-based SCC. As
seen in the present study, the time between the develop-
ment of the lesion and malignancy diagnosis is longer in
SCCs that develop on the basis of HS. This is an indication
of the more insidious course in cases of SCC due to HS.
According to the Medline study by Maclean and Coleman
[26], the two-year survival rate after SCC diagnosis on the
bases of HS was reported to be only 52%. In our series,
metastasis and mortality were also seen only in HS cases.
In this respect, we can say that HS creates a more aggres-
sive tumor.

Limitations of this study include its retrospective nature
and a small number of cases.

CONCLUSION

HS, HPV, and PSD play a role in the development of sa-
crococcygeal SCC. There may be a long interval between
the development of benign illness to cancer. Wide local
excision is the most common procedure in treatment.
Diversion colostomy and flap reconstruction may be part
of surgical treatment. In some cases, CRT may be required,
but, unfortunately, there is a high recurrence risk and poor
survival despite all treatments.
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CKBaMOLI,EI'IYI'IapHM KapuMHOM KOXe KoA XPOHUYHUX 6onectu CaKpPOKOKuureanHe

peruje

Ceppap lymyw', Mexmet OHyp lyn', Ucmaun Llem Epaj?, M6paxum TabakaH®, AxmeT PeHiio3orynapu?, OpuyH Janas?

"YHusep3uTet Yykypose, MegnumHckmn pakyntet, Onerberse 3a XUpYpLLKY OHKonorujy, AgaHa, Typcka;
2YHuep3utet YykypoBe, MegnumHckm pakyntet, Onerbetbe 3a onwwTy Xupyprujy, AfiaHa, Typcka;
*YHuep3utet Yykypose, MeguumHckm Gpakyntet, Onerbetbe 3a NacTuyHy, PEKOHCTPYKTUBHY 1 €CTETCKY XMpyprujy, AnaHa, Typcka

CAMETAK

YBop/Llwb CkBamoLienynapHu KapLMHOMU KOXe Cy PeTKM Ma-
NINTHU TYMOPU CaKpPOKOKLreanHe peruje. AHaTOMCKI OBHOC ca
aHyCcOM NpeACTaB/ba U3a30B 3a AnjarHO3y 1 XMPYPLLKO Jieyekse.
Anroputam OHKOJOLLIKOT fleyer-a je 1 farbe KOHTPOBEep3aH.

Y Halem NCTpaXxunsaty NCMUTANN CMO KIMHNYKO-NATOOLLKe
0CO6VHE KapLHOMa KOXe CaKPOKOKLMreanHOT PernoHa Ko
YKYMHO fieceT 60ecHrKa neyeHrx y peGepeHTHOM LieHTpY 3a
XUPYPLUKY OHKONOTjy.

Metope PeTpocneKTMBHO CMO aHanu3vpany 6onecHuKe Koju
Cy onepucaHu 360r cKkBamoLenylapHor KapLMHOMa KOXe ca-
KpoKoKLMreanHe peruvje y nepuogy og jaHyapa 2010. go jyna
2020. roguHe.

Pesyntatu CBu 6onecHULy Cy 61nm MyLLIKOT MOMa, NpoceyHe
cTapoctn 52,9 £ 10,5 roguHa. Y eTmonoruju, net bonecHvka je
MMasno CynypaTUBHU XUAPaAEHUTUC, ABOjULLA CY UMara KOH-
AUJIOMe NOoBe3aHe ca XyMaHUM Nanuioma BUpycom (Tymop
Bywwke-/leBeHLUTajH), a TpojuLa 6onect NNOHUAANHOT CUHYCA.
MpoceuHo Bpeme n3mehy pa3Boja fiesuje 1 AujarHo3e ManurHu-
TeTa 6uno je 21,7 £ 5,8 roguHa. HujegaH 60necHmK Huje MMao
VHBa3Wjy aHanHor cUHKTEPa UK peKTyMa, anuv cy Tpojuua
1Mana VHBa3wjy KOCTujy y npeonepaTriBHOj NpoLieHu. Takohe,
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HujefaH 6ONeCHUK Huje MMao MeTacTase y IMMPHUM YBOPO-
BUMaA U1 yAarbeHe MeTacTase. Lnpoka nokanHa ekcumsuja
U3BPLUEHA je Kof CBMX 6ONeCHMKa, a Kog TpojuLie je yapy»Ke-
Ha Ca peceKumnjom KocTujy. AfljyBaHTHa xeMopagmoTtepanuja
nprMerbeHa je Kog net 6onecHuKa. Y npahety og 28,5 + 13,7
MeceLu, oKasHM peLnanB ce Aecro KOA neT 6onecHUKa U Wit
pOKa NoKanHa ekcLm3uja je MoHoBo n3BefeHa. Of oBUX neT
6onecHuKa, AiBa Cy Ha Kpajy mocTana metacratcka. KoHauHo,
Tpu 6onecHuKa cy ympra 36or 6onecty, a Wwect 6onecHvKa je
1 farbe 6e3 6onectu.

3akbyvak CKBamoLeNlyniapHU KapLIMHOMY KOXe CaKPOKOKLIW-
reasiHe peruje Mory ce peTko pa3BuTU HAaKOH Ayror MHTepBana
NpUCyCcTBa CynypaTUBHOT XAPaAEHUTICa, 6ONeCTn NUIoHU-
AANHOT CMHYCa U KOHAMIOMA akyMrHaTta. Moxe ce NpuMeHnTH
LWIMpPOKa eKcum3urja ca npe3epBaLnjom aHanHor chUHKTepa,
Haxanoct ca moryhom ancoyHKuUmjom chuHKTepa. bonecr je
noBe3aHa Ca BeJIMKNM PU3NKOM Of pPeLinmnBa 1 JIOWUM npe-
XKMBJ/baBatbeM.

KrbyuHe peuu: xuapageHuTrC CynypaTiBa; XyMaH1 nanuioma

BMPYC; 6ONECT MUIOHUAANHOT CHYCA; Pak KOXKe; CAKPOKOKLI-
reanHa peruvja
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SUMMARY

Introduction/Objective Primary open-angle glaucoma (POAG) treatment should be individually tailored
to the disease severity and type, effectiveness and secondary side effects of the medications used.
This research aimed to assess the direct medical costs and the cost effectiveness associated with phar-
macotherapy in visually impaired people with POAG according to disease severity.

Methods This scientific study is designed as an observational cross-sectional study with a quantitative
analytical approach and was conducted in the period from July 2020 to June 2021 on the territory of
North Macedonia. The study included 157 patients with binocular POAG in the early, moderate and
advanced clinical stage, up to the age of 67, with changes in visual acuity and work ability. During the
assessment of the effects of pharmacotherapy were analyzed the types, mutual correlations and effective-
ness of the most commonly prescribed antiglaucomatous medications and the cost benefit from their
administration. Direct medical costs are calculated according to disease severity in the last 12 months
using real-time data of public interest.

Results The beta blockers due to their affordable price and availability are the dominant option with
high-cost benefit for primary treatment of POAG. Antiglaucoma medications and diagnostic procedures
are major components of direct medical treatment costs.

Conclusion Pharmacotherapy is the dominant alternative compared to other types of treatment because

it is safer and is associated with greater effectiveness and lower direct medical costs.
Keywords: pharmacotherapy; direct medical costs; antiglaucoma medications; economic burden

INTRODUCTION

Glaucoma is a chronic progressive optic neu-
ropathy which, due to untimely diagnosis and
inadequate treatment, leads to irreversible loss
of visual acuity [1].

It is most commonly associated with in-
creased intraocular pressure (IOP), but not
always and requires lifelong therapy [2].

It has a prevalence of 1-2% in the popula-
tion over 40 years of age and it is the second
most common cause of vision loss and accounts
for 13% of global blindness [3].

About 70% of all glaucoma cases are patients
with primary open-angle glaucoma (POAG)
and female patients are more dominant [2, 4].

Due to long-term treatment, high treatment
costs and low-cost effectiveness, glaucoma gen-
erates individual and family financial burden
[5, 6, 7] and has a huge socio-economic impact
on the society and population [8].

Pharmacotherapy with antiglaucoma medi-
cations is the safest option for primary treat-
ment of POAG [9].

Surgical treatment performed at an early
clinical stage prevents the progression of
POAG and has lower or identical direct medical

treatment costs compared to pharmacotherapy
[10].
Direct medical costs for treatment increase
as the disease severity progresses [11, 12, 13],
but stagnate or decrease over time [14, 15].
The treatment outcome and the height of
direct medical costs are essentially related to
timely diagnosis and individual approach to
treatment according to disease severity [16].
The untimely diagnosis, irregular control
of IOP and visual acuity [6] and low level of
patient awareness of the essence of POAG ad-
versely affect the outcome of treatment [17].
This research aimed to assess the direct
medical costs and the cost effectiveness asso-
ciated with pharmacotherapy in visually im-
paired people with POAG according to disease
severity.

METHODS

This scientific study was designed as a cross-
sectional observational study with a quantita-
tive analytical approach (cross sectional study)
and was conducted in the period July 2020-
June 2021 on the territory of North Macedonia.
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According to inclusion criteria, the study included 157
patients diagnosed with binocular POAG at an early, mod-
erate and advanced clinical stage. The patients were up to
67 years old and treated with pharmacotherapy; whereas
the patients in advanced clinical stage were socioeconomi-
cally predisposed and with reduced work ability.

The patients’ diagnosis was confirmed by ophthalmo-
logical examination, while the visual acuity and disease
severity (clinical stages) were determined according to
ICD 10-CM.: 40.11 in early, moderate and advanced clini-
cal stage, in accordance with the classification guidelines
of the European Glaucoma Society.

A specially designed questionnaire was used for the
analysis of the clinical-demographic parameters, whereas
a standardized visual analogue scale EQ VAS was used for
self-assessment of the general health status.

The research was carried out during periodic health
examinations in the Institute of Occupational Medicine
and the Department of Ophthalmology at the University
Clinical Hospital Bitola, Department of Ophthalmology at
the Medical Faculty Skopje, Department of Ophthalmology
at the Medical Faculty Stip and specialist ophthalmological
hospitals in several cities in Macedonia.

The assessment of the effects of pharmacotherapy in-
volved the following: type of most commonly prescribed
antiglaucomatous medications, their mutual correlations,
the effectiveness and the secondary side effects from their
use. The effectiveness and outcome of the treatment were
analyzed by controlling the height and normalization of
the IOP and the preservation of visual acuity in the last
12 months.

Direct medical costs were calculated according to the
disease severity in the last 12 months using real-time data
of public interest presented by the Health
Insurance Fund of North Macedonia and
State Statistical Office.

Velkovski Z. et al.

factors were quantified using probability ratios, odd ratio
(OR).

In order to test the significance of the difference be-
tween the parameters analyzed, depending on the type and
distribution of data, Student’s t test for two independent
samples, analysis of variance (ANOVA) for multiple inde-
pendent samples and the non-parametric Mann-Whitney
U test and Kruskal-Wallis H test for independent samples
were used.

A value of p < 0.05 was used to determine significance.
The obtained results from the analysis were compared
with scientific reference literature in the world and are
presented numerically, with tables and figures.

The research was done in accord with standards of
the institutional committee on ethics and with the 1964
Helsinki declaration and its later amendments or compa-
rable ethical standards.

RESULTS

The highest proportion of the patients included in the
research were in the initial clinical stage 38.22% and the
mean age of the patients was 57.51 + 6.28 years. (Table 1)

Regarding the demographic parameters, 77.71% of the
patients lived in a city; 89.17% in a married community;
50.32% had a secondary education; 43.31% were a clerk/
administrator by profession, without statistical significance
between the two sexes.

17.91% of the patients had a family history of eye dis-
eases; 21.06% had registered comorbid diseases, while
15.29% were not informed about the essence of POAG.

Table 1. Clinical and demographic characteristics of patients

Statistical data processing was per- Sex
formed by descriptive and comparative | Parameters Total Male Female P D'if:;te nee
statistics procedures with SPSS software NS 17 NSy it
. i (100%) (44.59%) (55.41%)
package version 22.0 for Windows (IBM X X
Corp., Armonk, N, USA) Dise sy el
TI;; itrib t ’ ( 1"t tive) seri Early 60 (38.22%) | 27(45%) | 33(55%)
2 — .
¢ al n dublvfi tqua a th serlefs Moderate 52(33.12%) | 23 (44.23%) | 29(55.77%) | 4 X 2‘_3'5307'667
were ana yzed by determining the Coel- s 4 anced 45 (28.66%) | 20 (44.44%) | 25 (55.56%) T
ficients of ratio, proportion and rate, and 720332
were presented as absolute and relative | Age 57.51+£6.28 | 57.60+6.10 | 57.40 £6.46 b=0739
numbers. Numerical (quantitative) series = :
2l (q ) Age when diagnosed | 47.53+561 | 47714551 | 4734+570 | 2= 0339
were analyzed by finding the measures of p=0.734
. 1 2 — .
central tendency (average value; median, Duration of therapy. 954427 | 962+4.12 | 946441 | X 5 0'3‘72)5’71 s
minimum and maximum value; interactive c i = p=2
range) and dispersion measures (standard No((r)z;)r id diseases / 33(21.06%) | 15(21.43%) | 18 (20.69%) dfi( , g'lsozrew
deviation and standard error) : I ’ .
. Genetic Predisposition x*>=0.002;
Pearson ¥’ test for homogeneity, Fischer | /N (%) 28(17.91%) | 13(18:57%) | 15(17.24%) | 4¢ ¢, _ 0,988
exact test and Fisher-Freeman-Halton Side effects
exact test were used to determine the as- Local 35(22.35%) | 16(22.86%) | 19 (21.84%) 2= 0.023;
sociation between certain variables in the Systemic 5 (3.16%) 2 (2.86%) 3(3.45%) |df=2;p=0.989
groups of subjects. Health informed / N (%)
The Shapiro-Wilk W test was used Yes / partially 133 (84.71%) | 60 (85.71%) | 73 (83.91%) 2= 0.235;
to determine the normality of frequency | No 24(15.29%) | 11(15.71%) | 13 (14.94%) | df=2;p=0.889

distribution of investigated variables. Risk

‘ DOI: https://doi.org/10.2298/SARH211219021V

X2 - Pearson Chi-square test; Z - Mann-Whitney U test; *significant for p < 0.05
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Figure 1. Antiglaucomatous medications prescribed in the treatment

Table 2. Treatment outcome of the patients

individually tailored and, in our research, the predominant
type of pharmacotherapy were the beta blockers.

In the early stage, the predominant option was mono
pharmacotherapy 60%, in the moderate stage, combination
therapy of two medications 55.77% and, in the advanced
stage, combination therapy of two 33.33% or three or more
anti-glaucomatous medications 66.67%.

The effectiveness of pharmacotherapy is manifested
by regression, slow progression or worsening of disease
severity.

Significant association of with the highest number of
regression outcome of the disease was observed in patients
in initial (early) when compared to advanced clinical stage,
p = 0.00001.

Over 20% of the patients did not adhere to regular treat-

ment due to economic reasons or lack

Treatment Outcome . of information and ignorance about the
Parameters Total Regression SIOW. Worsening ’ leff:;fnce essence of PQAG' .

Progression Loss of visual acuity and reduced
Treatment Method / N (%) work ability are the reasons for non-
Pharmacotherapy | ;57 (;10006) | 124 (78.98%) | 19(12.1%) | 14 (8.92%) | +p=0.00001* fulﬁllm,en,t,o,r poor fulfilment of W(,)rk
/12 months responsibilities and eventual relocation
Adherence to Treatment /N (%) of patients to job positions with lower

Yes 124(78.98%) | 56 (45.16%) | 43 (34.68%) | 25 (20.16%) | 2= 69.049; personal income (Table 3).

df=2; . . .

No 33(21.029%) | 3(9.09%) | 5(15.15%) |25(75.76%) | , —0,0001* Considering the fact that this con-
Treatment outcome according to disease severity / 12 months / N (%) cerned adult population of up to the
Early 60(38.22%) | 51 (85%) 6 (10%) 3 (5%) age of 67, the average self-assessment of
Moderate 52(33.12%) | 41(78.85%) | 6(11.54%) | 5(9.61%) |tp=0.00001+| the general health status of the patients
Advanced 45 (28.66%) | 32(71.11%) | 7 (15.56%) | 6 (13.33%) was low, 7.68 £ 1,56. Of whom, 36.94%

X — Pearson Chi-square; tFisher Freeman Halton exact test; *significant for p < 0.05

The patients were treated with pharmacotherapy, with
prescription of various anti-glaucomatous medications
(Figure 1, Table 2).

The type and method of administration of antiglau-
coma medications depend on the disease severity, the
level of IOP and their effectiveness. The medications are

due to reduced visual acuity and work
ability received a low monthly income
of up to 250 euros, without significance
between the two sexes, p = 0.316.

Antiglaucoma medications were a major component
of direct medical costs 80,86% and imposed an economic
burden from 3.05% + 0.75 to 10.52% =+ 0.62, which was
significantly associated with patients who received low
monthly income (nonparametric ANOVA: F = 6.38;
p = 0.0001).

Table 3. Economic burden associated with primary open-angle glaucoma pharmacotherapy

Parameters Primary open-angle glaucoma severity P Difference test
Total Initial Moderate Advanced
Self-assessment of health condition / Tp =0.00001*
EQVAS Mean/ % 768+156 | 825+1.19 | 7.65+1.55 7.15+£1.95 advanced / early
. 17 tp =0.00001*
(+) 0, 0
Reduced personal income / N (%) 25 (15.92%) 0 8 (5.1%) (10.83%) moderate / advanced

Monthly personal income / N (%)

Low < 250 euros | 55(35.03%) | 13(23.64%) | 16(29.09%) | 26 (47.27%) tp = 0.00001*
Direct medical costs / euros
Monthly 1513+ 1.6 6.1+£1.2 144+£1.7 249+19 1p =0.00001*
Annual 181.56+19.2 | 73.2+144 | 1728+204 | 298.8+22.8 1p = 0.0002*
Types of costs / Mean / %

Specialist ophthalmological examinations 19.14 25.5 18.89 13.03 X2=66.752; df = 4;
Antiglaucomatous medications 80.86 74.5 81.11 86.97 p =0.00001*
Economic burden on low monthly income / % 6.68+0.70 | 3.05+0.75 | 647+0.73 10.52+0.62 'F=6.38 p=0.0001*

1p - Kruskal-Wallis H test; X2 — Pearson Chi-square; F — nonparametric ANOVA; tFisher exact test; *significant for p < 0.05
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DISCUSSION

The patients included in the research were aged 40-67,
predominated by females 55.41%, while over 50% of the
patients were older than 59.

Previous studies show that POAG is most often mani-
fested binocularly with the highest frequency over the age
of 60, while 55-60% of the patients are female [2, 4].

POAG is diagnosed between the age of 40-50 in 46.91%
of the patients, while in 7.63% younger than 40. According
to the available studies, POAG is most often diagnosed
after 40 [18], although that limit is gradually lowering to
a younger age under 40 years old [19].

Of the registered comorbid conditions, 33.33% were
due to diabetes mellitus and the rest to hypertension, car-
diovascular and metabolic diseases and were 2.47 times
more common in patients with advanced stage [OR = 2.47
(1.20-5.07) 95% CI].

In total, 84.71% were fully/partially informed about the
essence of POAG, but not all of them, without statistical
significance between the two sexes, p = 0.195.

Studies conducted in Egypt and Nigeria showed that
40-50% of illiterate and uninformed people had been
treated for glaucoma [6, 13].

Antiglaucoma medication of choice in the treatment of
POAG were beta blockers (Thymolol) which were adminis-
tered in 132 cases (84.08%), and their alternative were ana-
logues of prostaglandins 95 (60.51%), carbonic anhydrase
inhibitors 83 (52.87) %) and alpha, agonists 24 (15.29%),
which are prescribed as mono or combination therapy.

Beta blockers were usually prescribed as monotherapy
16.56%, while in combination therapy of two medications,
beta blockers and carbonic anhydrase inhibitors 22.29%, and
in combination of three medications, beta blockers, carbonic
anhydrase inhibitors and prostaglandin analogues 30.57%.
Combined use of more than one antiglaucoma medication is
an effective way to normalize IOP, but it increases the treat-
ment cost and the possibility of secondary side effects [7, 20].

Adverse drug reactions were reported in 40 cases
(25.48%). Of these, 23 (14.65%) were secondary local re-
actions in the form of irritation, allergy, dry eye and eye
pain, and secondary cataract in seven cases (4.46%). Of
the patients treated with non-selective beta-blockers, five
(3.18%) showed complications in the form of primary
bronchial asthma, exacerbation of asthma and deviations
in functional spirometry tests.

In long-term studies for the treatment of POAG in pa-
tients who have used medications with preservatives and
non-selective beta-blockers (Thymolol) the following was
observed: local adverse drug reactions 12-20% [21] and
2.7%, systemic reactions in the form of bronchial asthma
exacerbation [7, 22]. Pharmacotherapy with prostaglandin
analogues is the most effective way to normalize IOP and
has the highest cost benefit for treatment and the lowest
percentage of secondary side effects [20].

The treatment outcome in 78.98% was successful with
normalization of IOP and regression of the disease, in
12.10% was partially successful with slow progression, and

‘ DOI: https://doi.org/10.2298/SARH211219021V
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in 8.92% the outcome was unsuccessful with deteriora-
tion and progression of the disease, p = 0.00001, without
significance between the two sexes, p = 0.772.

Increased disease severity in the last 12 months has been
registered in all clinical stages, 13.33% of whom were pa-
tients in advanced clinical stage.

Studies conducted in Egypt and Nigeria report unsuc-
cessful normalization of IOP in glaucoma patients treated
with pharmacotherapy 42-50% [6, 13].

21.02% of the patients did not adhere to regular treat-
ment. Of whom, 15.15% were uninformed about the es-
sence of POAG and the benefits of regular treatment, while
84.85% due to economic reasons used generic alternative
anti-glaucomatous medications with inadequate dosage.

Many people with POAG are partially blind due to un-
timely diagnosis [13], poor health care [17] and low levels
of health education and awareness, especially in developing
countries [5].

Long-term treatment, high medication prices and lack of
information about the essence of POAG are most common
reasons for patients’ non-adherence to medication [16].

In 75.75% of the patients who did not adhere to treat-
ment, the IOP height in the last 12 months was usually
higher than 28 mmHg. Patients who adhere to regular
treatment have 5.14 times higher chance of a successful
outcome compared to patients with irregular treatment
[OR =5.14 (2.36-14.63) 95% CI].

According to several studies in case of unfavorable out-
come and increased disease severity, the possibility of non-
adherence to medication must be taken into account [23].

Significant association was established between low
monthly income and patients in advanced clinical stage,
p = 0.00001, without statistically significant association
between the sexes, p = 0.955.

There are numerous studies regarding the connection
of the advanced clinical stage with the reduced personal
income, high treatment costs, decreased visual acuity and
low-cost effectiveness for treatment [13, 14, 24].

Monthly and annual direct medical costs for treatment
were significantly lower in the initial, whereas the high-
est in the advanced clinical stage (Kruskal-Wallis H test,
p =0.00001 / 0.0002).

Most of the direct medical costs 80.86% were for anti-
glaucoma medications which were significantly higher
in the advanced clinical stage, p = 0.0001, while similar
tindings were referred to in other studies related to the
economic burden of glaucoma treatment [11, 12].

Treatment costs for patients with advanced clinical stage
were 2.4 times higher compared to those for patients with
initial stage [OR = 2.4 (9.79-60.93) 95% CI].

Beta-blocker pharmacotherapy is associated with low and
prostaglandin analogues with high-cost treatment. Identical
cost findings have been reported in other comparative stud-
ies of glaucoma treatment with medications [25, 26].

Significantly higher direct medical costs for treatment
and low-cost benefit were observed in patients with co-
morbid conditions/diabetes mellitus, p = 0.00001, com-
pared to other patients.
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Cost effectiveness analysis associated to the treatment of primary open-angle glaucoma according to disease severity

Patients over the age of 60 have insignificantly higher
direct medical costs for treatment, p = 0.0612. Parallel stud-
ies on the economic burden of glaucoma treatment have
reported a significant association between higher treatment
costs, advanced disease severity and older mean age [24].

The Health Insurance Fund of North Macedonia par-
tially subsidizes the costs of non-selective beta-blockers
and carbonic anhydrase inhibitors, but not the costs of
prostaglandin analogues, other expensive medications and
diagnostic procedures used to treat POAG.

Available studies depending on the economic develop-
ment of the countries indicate annual direct medical costs
of 45-809 euros [5, 12, 13, 15, 27].

The burden of direct medical costs on the monthly
personal income is significantly higher in patients with
advanced clinical stage, who receive low monthly personal
income (One Way ANOVA: Av = 6.38; p = 0.0001).

Low-cost effectiveness and individual economic bur-
den on the monthly personal income, from 1.3-61.5%,
are referred to in numerous studies conducted in different
geographical regions [6, 7, 13].
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CONCLUSION

POAG treatment should be individually tailored to the
disease severity and type, effectiveness and secondary side
effects of the medications used.

Pharmacotherapy is the dominant alternative compared

to other types of treatment because it is safer and is associ-
ated with greater effectiveness, lower direct medical costs
and higher cost effectiveness during treatment.

Beta-blockers, due to their availability and low cost, are

the most common option as a primary type of pharmaco-
therapy in the initial (early) stage of the disease.

The progression of the disease severity is associated

with change, intensification of treatment and increased
direct medical costs.

Long-term IOP control with the initial treatment with-

out modifications will allow regression of the disease, slow
disease progression and reduced treatment costs. Screening
programs for early detection of POAG, subsidizing the cost
of expensive anti-glaucoma medications and increased
awareness of the essence of POAG are essential.
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AHanusza McnNaaTMBOCTH TPpeTMaHa NPUMapPHOr raykoma OTBOPEHOr yr/a npema

TeXXUHU bonectu

3opaH Benkosckn', Maja benescka?, busbaHa hophecka®, JacmmHa Hophesuh-Jouuh?
'MepuumHckmn yHusep3utet Coduja, DapmaueyTcku dpakyntet, Coduja, Byrapcka;

2Ynuepautet,CB. KnumeHT Oxpupckin” butoss, KnnHnuka 6onHuua brtom, Butoss, CeBepHa MakegoHuja;
*Ynueep3urtert ,loue Jenyes” LLtun, OakynteT MeauUMHCKIX HayKa, LLitnn, CeBepHa MakepoHuja;
*YHnBep3uTeT y Huwy, MeguumuHckn dakyntet, KnuHika 3a ouHe 6onectu, Huw, Cpbuja

CAXETAK

YBoa/Lnmb TpeTmMaH NprMapHOr riaykoma OTBOPEHOT yria Tpe-
6a fa byae MHAMBMAYANHO ycarnaleH ca TEXXMHOM 1 BPCTOM
6onecty, edrKacHowwNy 1 CEKyHAAPHUM HEXerbeHUM edeKTMA
KopuwheHux NeKkoBa.

Lnb papa je 6vio aa ce npoLeHe AUPEKTHU MeAVLIMHCKM TPOLL-
KOBV U MCTMATUBOCT GpapMaKoTepanuje Kog TpeTMaHa nprmap-
HOT rnaykoma OTBOPEHOT yriia Npema TeXuHu 6onectu.
Metopge HayuHu paf je ocMMLLIbEH Kao omncepBaLioHa CTy-
[Vja npeceka ca KBAaHTUTATVBHUM aHANNTUYKUM NPUCTYNOM 1
cnposefeHa je y nepuogy og jyna 2020. fo jyHa 2021. roguHe
Ha Teputopuju CeBepHe MakepoHuje. Ctyanjom je obyxsahe-
Ho 157 nauwjeHarta, y3pacTa o 67 roguHa, ca GUHOKyNapHUM
NPUMaPHUM F11ayKOMOM OTBOPEHOT yrfla y PaHOM, yMEPEHOM 1
y3HanpefoBanoM KNMHUYKOM CTagujymy, Ca NpoOMeHaMa BuaHe
OLUTPVHE U pagHe crnocobHocTy. Tokom npoueHe edekata dap-

DOI: https://doi.org/10.2298/SARH211219021V

MaKkoTepanuje aHanm3vpaxu cy Tunosu, mehycobHe Kopenauuje
1 edrKacHOCT Hajuelhe NpUMerMBaHMX aHTUTIAyKOMATO3-
HUX MefjuKameHaTa. [IMpeKTH MeJULIMHCKN TPOLLKOBHW Y NO-
cnepmux 12 meceuy cy npoLereHn Kopuriwherem axypripaHux
nopaTaka of jaBHOr MHTepeca.

Pesynrtatu beta-6510KaTopu cy 360r CBOje NpuUcTynayHe LeHe
1 BOCTYNHOCTU AOMVHAHTHA MPUMapHa onuuja ca BEIMKOM
ncnnatBoLwhy y TpeTMaHy NPYMapHOT rlayKoma OTBOPEHOr
yrna. AHTUIMayKoMaTO3HM NeKOBY 1 0GTaIMONOLLKM Nperneam
CauuHbaBajy rMaBHe KOMMOHEHTE AVPEKTHUX TPOLLKOBA Jleuetba.
3akmpyyak GapmakoTepanuja je LOMUHAHTHW]a y OAHOCY Ha
ocTane BUAOBe nevema jep je 6e3benHuja, noBesaHa je ca
Behom edukacHowWhy 1 MarbUM JUPEKTHAM MeAULMHCKUM
TPOLLKOBUMA.

KmbyuHe peun: papmakotepanuja; AUPEKTH MEANLNHCKN
TPOLUKOBU; aHTUMIAyKOMaTO3HU NEKOBY; EKOHOMCKU TepeT
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SUMMARY

Introduction/Objective During hemodialysis (HD) treatment great fluctuations were recorded in the
systemic hemodynamic parameters and in the volume and composition of ocular fluid. There are only
a few studies that analyzed the effect of HD on retinal and macular thickness with conflicting results.
Objective of this study was to determine macular thickness, marked as central foveal thickness, average
macular thickness and macular volume, shortly before and after HD.

Methods This prospective study included 30 chronic renal failure (CRF) patients of HD treatment. Thor-
ough ophthalmologic examinations were performed including evaluation of best corrected visual acuity,
intraocular pressure and slit-lamp examination of all eye segments. Macular thickness was determined by
optical coherence tomography shortly before and after HD. The next parameters were evaluated: central
foveal thickness, average macular thickness and macular volume. The correlation between systemic
parameters and macular thickness changes during HD was tested.

Results There were significant changes in body weight and blood pressure pre- and post-HD. Results
showed macular thickness (central foveal thickness, average macular thickness and macular volume)
decreased, but the change was not significant. There was no significant correlation between systemic
hemodynamic parameters and macular thickness changes.

Conclusion Results of this study showed there was no statistically significant changes in macular thick-
ness CRF patient undergoing HD. Further research on a larger group of patients and a longer follow-up

time are required to confirm these findings.

Keywords: macular thickness; hemodialysis; optical coherence tomography

INTRODUCTION

Most patients with chronic renal failure (CRF)
undergo hemodialysis treatment. Although
hemodialysis is effective, in the long term it
can lead to numerous changes in many pa-
tients. The most common eye problems that
occur in patients treated with hemodialysis are
changes in visual acuity and refraction, dry eye,
calcium deposits on the conjunctiva, “band”
keratopathy, corneal endothelial damage, and
lens clouding [1, 2]. Furthermore, it has been
shown that these patients have morphologic
and physiologic changes in the retina [3, 4].

During one hemodialysis (HD) session,
there are substantial changes in electrolyte con-
centrations and the volume and distribution of
body fluids, which can affect many systemic
parameters, as well as the composition and vol-
ume of fluid in the eye.

Previous studies have shown that HD has
an effect on central corneal thickness and
intraocular pressure (IOP), axial length and
ocular surface [5, 6, 7]. A very small number
of researchers investigated retinal and macular
thickness changes during HD. The results of
these studies are contradictory. A few studies
have shown that HD has an effect on retinal
thickness (RT) [8, 9, 10], while in others this
effect was not significant [11, 12].

The aim of this study was to determine
macular thickness expressed as central foveal
thickness (CFT), volume, and average macular
thickness immediately before and after hemo-
dialysis.

METHODS

The prospective study enrolled 30 patients who
are on a chronic hemodialysis program at the
Department of Nephrology of the Clinic for
Internal Medicine, Zvezdara Medical Center
in Belgrade. The research was conducted from
December 2014 to March 2015 at the Prof.
Dr. Ivan Stankovi¢ Clinic for Eye Diseases,
Zvezdara Medical Center. Informed consent
was obtained from all patients and the Ethics
Committee of the Zvezdara Medical Center ap-
proved the study. The patients were enrolled in
the study according to the following criteria:
patients with CRF treated with hemodialysis
and visual acuity greater than 0.1. The exclu-
sion criteria from the study were the presence
of opaque optical media and refractive anoma-
lies greater than + 10 Dsph.

Patients underwent hemodialysis three
times a week for three to four hours. It was
used standardized dialysate flow rate of 500
ml / min at blood flow rate 250-300 ml / min.
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Blood pressure and body weight were re-
corded before and after the HD session.
Weight change represents the amount of
fluid removed by hemodialysis. Standard
monitoring parameters (serum concen-
trations: Ca, P, urea, creatinine, PTH, Fe,
Er, ALP; eGFR and Kt / V) are taken from
the patient’s medical history. Based on the
cause of CREF, patients were divided into
three groups: hypertensive nephrosclerosis
(HTA), diabetes mellitus (DM) and others.

In total, 30 eyes from 30 patients were
used for statistical analysis. Which eye (right
or left) will be included in the analysis was
determined by randomization, except for
six patients in whom only one eye met the
inclusion criteria. Descriptive statistical
methods and methods for testing statisti-
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Figure 1. Optical coherence tomography scan with early treatment diabetic retinopathy

study retinal thickness map

Table 1. The effect of hemodialysis on blood pressure

RESULTS

The study included 30 patients (17 men

Parameters HD X SD | med | min | max p and 13 women). The average age of all sub-
Systolic blood beforeHD | 140 | 269 | 140 | 80 | 190 < 0,001 jects in the stqd?f was 61.2 + 11.1 years. The
pressure after HD | 1168 | 149 | 120 | 80 | 140 youngest participant had 27 and the oldest
Diastolic blood beforeHD | 746 | 137 | 80 40| 10 | oo 77 years. The causes of CRF in the subjects
pressure afterHD | 647 | 9.8 65 40 80 were hypertensive nephrosclerosis (n = 17),
Mean blood beforeHD | 90 | 29.2 | 983 0 |1267 0,001 diabetes mellitus (n = 4), while in nine pa-
pressure after HD | 52 41 | 783 ] 0 100 tients the causes were other (chronic pyelo-

HD - hemodialysis; mean blood pressure - (2 x diastolic blood pressure + systolic blood pressure) / 3)

A thorough ophthalmological examination was performed,
which consisted of the determination of the best corrected
visual acuity, IOP, examination of the anterior and posterior
segment of the eye. Snellen optotype was used to determine
visual acuity, while IOP was measured using Goldmann’s
applanation tonometer. Macular thickness was determined
by optical coherence tomography (Spectral Domain Optical
Coherence Tomography, SD [OCT]; Copernicus HR,
Optopol, Zawiercie, Poland) immediately before and after
hemodialysis. OCT imaging was performed after the pupils
were dilated using local mydriatics (2.5% Sol. Phenylephrin
and 1% Sol. Tropicamid). RT was analyzed using data ob-
tained by a map defined by the Early Treatment Diabetic
Retinopathy Study [13]. The following were analyzed: inner,
intermediate and outer ring of radius 0.6 vs. 2.2 vs. 3.45 pm.
The average RT corresponding to the inner ring is marked
as CFT, while the average macular thickness (MEAN)
is the average thickness of all three rings. Volume is the
volume of the macular region radius 3.45 um (Figure 1).

‘ DOI: https://doi.org/10.2298/SARH211028023S

nephritis (n = 3), primary glomerulopathies
(n = 3), obstructive uropathy (n = 2) and
polycystic kidney disease (n = 1).

Changes in arterial blood pressure (systolic, diastolic
and mean) before and after hemodialysis was statistically
significant. Average values of differences between systolic
blood pressure, diastolic blood pressure and mean blood
pressure before and after HD were 33.16 £ 19.09 vs. 10.53
+9.85 vs. 38 + 36.59 mmHg (p < 0.001). (Table 1).

The average value of body weight in subjects before HD
was 72.1 + 15.9 kg, while after HD 67.3 + 20 kg, which is
a statistically significant difference (t = 8.999; p < 0.001).
(Table 2). There was no statistically significant correlation

Table 2. The effect of hemodialysis on body weight

Parameters n X SD | med | min | max p
BW beforeHD | 22 | 72.1 | 159 | 67.9 | 53.5 | 110
BW after HD 29 | 673 | 20 66 0 107
ABW 21 26 | 1.2 | 25 | 05 5 <0.001

BW - body weight; HD - hemodialysis; ABW- difference in body weight before
and after HD
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Table 3. The effect of hemodialysis macular thickness

between patient age and changes in body weight and

blood pressure, as well as between length of HD and

the above parameters (p > 0.5).

The effect of hemodialysis on macular thickness

Parameter HD SD med | min | max p
beforeHD | 346 | 1184 |329.5| 175 | 583
CFT 0.142
after HD | 308.3 | 100.1 | 300.5 | 128 | 545
before HD | 280.1 | 52.1 | 263.5| 199 | 448
MEAN 0.734
after HD | 275.1 | 52.6 |[269.5| 185 | 398
before HD | 13.44 | 2.69 | 263.5| 7.01 | 21.96
Volume 0.347
afterHD | 13.17 | 2.59 | 269.5 | 9.06 | 18.96

The mean value of CFT before HD was 346 + 118.4 um,
while after HD 308.3 + 100.1 um. Difference in CFT

HD - hemodialysis; CFT — central foveal thickness;
MEAN - average macular thickness; Volume — macular volume

Central foveal thickness

CF

CFT

after HD

before HD

Figure 2. The effect of hemodialysis on central foveal thickness

Table 4. Changes of macular thickness after hemodialysis in groups
of patients formed based on CRF causes

Parameter | Group X SD min max p
HTA 733 | 13120 | -46 455
ACFT DM -7.5 | 139.82 | -216 80 0.432
Other | 733 | 161.17 | -272 294
HTA -1 48.25 -75 88
AMEAN DM 17.25 | 98.02 | -106 131 0.862
Other | 5.89 62.41 -91 93
HTA -0.46 2.56 -5.20 4.31
AVolume DM 3.44 2.88 0.19 6.44 | 0.060
Other | -0.15 3.17 -3.91 4.55

HTA - hypertensive nephrosclerosis; DM - diabetes mellitus; ACFT - difference
of central foveal thickness before and after hemodialysis; AMEAN —difference
of average macular thickness before and after hemodialysis; AVolume -
difference in macular volume before and after hemodialysis

Table 5. Values of serum concentrations of the examined system pa-
rameters

Parameters n SD med min max
Ca 30 23 0.2 2.2 1.9 29
P 30 1.3 0.5 1.4 0 24
Urea 30 214 4.9 21.5 134 31.7
Creatinine 30 8354 128 809 623 1211
eGFR 30 52 1.1 5 3 8
PTH 30 244 265.1 | 1538 15.7 1213
Fe 29 10.2 338 9.6 32 226
Er 27 32 0.5 34 1.8 4.4
ALP 30 83.6 57.6 64.5 28 310
Kt/V 20 1.4 0.3 1.4 0.8 2.2
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before and after HD was not statistically significant

(t=1.514; p > 0.05). Average value of average macular

thickness (MEAN) before HD was 280.1 + 52.1 um,
while after HD 275.1 + 52.6 um. The difference in average
macular thickness before and after HD was not statisti-
cally significant (t = 0.343; p > 0.05). Average macular
volume before HD was 13.44 + 2.69 mm?, while after HD
was 13.17 + 2.59 mm’. The difference in macular vol-
ume before and after HD was not statistically significant
(t=1,347; p > 0.05). (Table 3, Figure 2)

There was no statistically significant correlation be-
tween age and macular thickness (r = 0.079; p = 0.689),
HD length and macular thickness (r = 0.180; p = 0.359),
as well as between hemodynamic parameters (ABW, ABP)
and macular thickness (p > 0.5).

Change in macular thickness in the examined
groups

Mean values of macular thickness changes after HD in
groups of patients formed based on CRF causes are listed
in Table 4. There were not statistically significant differ-
ences in macular thickness before and after HD between
groups (p > 0.05).

Correlation of system parameters with macular
thickness

The average values of serum concentrations of the exam-
ined system parameters are given in Table 5. There was no
statistically significant correlation between the parameters
listed in Table and macular thickness (p> 0.05).

DISCUSSION

There was a statistically significant difference between
body weight and blood pressure (systolic, diastolic and
mean) before and after hemodialysis. The principal goal
of hemodialysis is to regulate metabolic disbalance and to
remove excessively accumulated fluid. Volume overload is
one of the main mechanisms of blood pressure elevation
in patients undergoing HD [14]. Therefore, the change in
body weight and blood pressure during HD is expected
because the difference between body weight before and
after HD represents the amount of removed liquids.

The results of this research showed that there was a
decrease in the macular thickness, expressed as CFT and
average macular thickness, after HD, however this differ-
ence was not statistically significant. Furthermore, findings
of our study showed there was no statistically significant
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correlation between examined systemic parameters and
changes in macular thickness. Possible explanation for this
result is the mechanisms responsible for maintaining the
balance between plasma volume and dynamic changes in
fluid volume during HD. Bauer and Brooks [15] showed
that, although there is a decrease in the total volume of
extracellular fluid during HD, this decrease is present only
in the interstitial compartment, while the plasma volume
remains unchanged. One of the possible pathophysiologi-
cal mechanisms that explains this effect represents an in-
crease in colloidal osmotic pressure. Namely, during HD
due to fluid loss there is an increase in colloidal osmotic
pressure and the creation of a pressure gradient between
plasma and interstitial fluids. The pressure gradient causes
movement of interstitial fluid to plasma, which maintains
the balance between plasma volume and dynamic changes
in total fluid volume in patients with HD [16]. It is possible
that because of these mechanisms, HD has a low effect on
retinal circulation.

The results of research conducted by Sun et al. [11] and
Azem et al. [12] are in accordance with the results in this pa-
per. Namely, Sun et al. [11] examined the change in macular
thickness, among other parameters, before and after one HD
session on 202 patients using OCT. In their research there
were no statistically significant changes in macular thick-
ness, although there was a decrease of subfoveal choroidal
thickness. Furthermore, in a study conducted by Azem et
al. [12] changes in macular thickness were not statistically
significant. In both of these studies’ methodology was very
similar to ours. In contrast to the research above, there are
also studies which showed statistically significant reduction
in macular thickness after hemodialysis [8, 9]. Studies by
Jung et al. [8] and Theodossiadis et al. [9], although meth-
odologically very similar to ours, showed that there was a
statistically significant reduction in macular thickness after
HD. Based on the obtained results, Theodossiadis et al. [9]
concluded that the reduction in macular thickness was more
pronounced in patients with clinically significant macular
edema. In none of these studies, there was no statistically
significant correlation between changes in macular thickness
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and blood pressure), which is complementary to the results
presented in this study.

A lot of CREF patients undergoing HD have severe ocular
problems involving retina. Proper diagnosing and treating
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ophthalmologists in clinical practice to correctly interpret
diagnostic tests and adequately treat patients. Results of
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results could not be generalized to all patients with CRF
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only the short-term effects of hemodialysis. It is possible
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CONCLUSION

The results of this study showed that there was no sig-
nificant reduction in macular thickness after HD in CRF
patients. However, further research with more patients is
needed and a longer follow-up period to confirm these
results.

Conflict of interest: None declared.

and Intraocular Pressure in Patients with End-Stage Renal Failure.
IntJ Gen Med. 2020;13:1035-42.

7. Chen SH, Lu DW, Ku WC, Chuang LH, Ferng SH, ChenYJ, et al.
Changes in Intraocular Pressure During Hemodialysis: A Meta-
analysis. J Glaucoma. 2021;30(9):866-73.

8. JungJW,Yoon MH, Lee SW, Chin HS. Effect of hemodialysis (HD)
on intraocular pressure, ocular surface, and macular change in
patients with chronic renal failure. Effect of hemodialysis on the
ophthalmologic findings. Graefes Arch Clin Exp Ophthalmol.
2013;251(1):153-62.

9.  Theodossiadis PG, Theodoropoulou S, Neamonitou G,
Grigoropoulos V, Liarakos V, Triantou E, et al. Hemodialysis-
induced alterations in macular thickness measured by optical
coherence tomography in diabetic patients with end-stage renal
disease. Ophthalmologica. 2012;227(2):90-4.

10. Suryakanth S, Shankar HNR, Heralgi MM, Sagar P, Kavitha V,
Mahesha S, et al. A study of effect of hemodialysis on macular
thickness in patients with end-stage renal disease. Taiwan J
Ophthalmol. 2021;11(4):367-71.

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):183-187



Th

1.

12.

13.

e effect of hemodialysis on macular thickness

Sun G, Hao R, Zhang L, Shi X, Hei K, Dong L, et al. The effect of
hemodialysis on ocular changes in patients with the end-stage
renal disease. Ren Fail. 2019;41(1):629-35.

Azem N, Spierer O, Shaked M, Neudorfer M. Effect of Hemodialysis
on Retinal Thickness in Patients with Diabetic Retinopathy,

with and without Macular Edema, Using Optical Coherence
Tomography. J Ophthalmol. 2014;2014:709862.

Early Treatment Diabetic Retinopathy Study design and baseline
patient characteristics. ETDRS report number 7. Ophthalmology.
1991 May;98(5 Suppl):741-56.

YTuuaj xemoaujanuse Ha aeb/buHy Mmakyne

14.  Alexandrou ME, Theodorakopoulou MP, Sarafidis PA. Lung
ultrasound as tool to evaluate fluid accumulation in dialysis
patients. Kidney Blood Press Res. 2022;47(3):163-76.

15.  Bauer JH, Brooks CS. Body fluid composition in chronic renal
failure. Clin Nephrol. 1981;16(3):114-8.

16. Fauchald P.Transcapillary colloid osmotic gradient and body fluid
volumes in renal failure. Kidney Int. 1986;29(4):895-900.

Beca LLlo6oT', BecHa Jakwmh??, Virop Koauesuh'?, [iparan Jlykuh*

YHuBepauTeTcKIn KNUHUUKK LieHTap Cpbuje, KnuHuka 3a oure 6onectu, Beorpap, Cpbuja;
2KnnHnuko-601HNYKM LieHTap 3Be3aapa, KnuHuka 3a ouHe 6onectu, Mpod. ap Viean Crankosuh', beorpap, Cpbuja;

*Yuusepautet y beorpaay, MeauunHckn dakyntet, beorpag, Cpouja;

*YH1BeP3UTETCKM KNMHWYKKM LieHTap Peny6nuke Cpricke, KnnHyka 3a ouHe 6onecty, barba Nlyka, bocHa 1 XepLerosuHa

CAMETAK

YBop/Uum Y ToKky jegHe cecunje xemogujanumse (X) ponasu
[0 BEMMKUX MPOMEHA CUCTEMCKUX XEMOAUHAMCKUX Napame-
Tapa, Kao 1 cacTaBa 1 BOJlyMeHa TeYHOCTM Koja ce Hanasu y
oky. MocToju manu 6poj cTyauja, ca ONpPeyYHrM pesynTaTuma,
Koje cy ucnutmsane ytuuaj X1 Ha febrbuHy peTuHe 1 Makyne.
Linb oBe cTyauje je 6vo oppehuBatbe AebmbrHe MaKyne, Mcka-
3aHe Kao LiIeHTpanHa ¢poBeanHa febsbrHa, poceyHa aebbuHa
MakKyne 1 yKynaH BolyMeH MaKynapHe peruje, HenocpeaHo
npe n nocne XA.

MeTopge Y npocneKTuBHY CTyaujy yKibyuyeHo je 30 bonecHmKa ca
XPOHUYHOM By6peXHOM MHCYGULIjEHLIMjOM KOjU CY Ha Nleyekby
X[.O6aBrbeH je AeTarbaH 0TanMoNoLKY Npernes yKibydyjyhu
ogpehuBame Hajbosbe KOpUroBaHe BUAHE OWTPYIHE, UHTPAO-
KynapHOT NMpUTUCKa, Npernes npeaHer CermeHTa oka 1 OUHor
nHa. le6b/bmHa Makyne je ofpehrBaHa ONTUYKOM KOXEPEHT-
HOM ToMOrpadujom HermocpeHo npe v nocne X[. Mapametpu
npahera cy 6unu LeHTpanHa doBeanHa feb/buHa, NpoceyHa
nebsbrHa MaKyre 1 YKyrnaH BolyMeH MaKynapHe peruje.
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PesynraTtm [locTojana je CTaTUCTYKM 3HauajHa pasnnka nmehy
TeNnecHe TEXUHE U KPBHOT MpUTUCKa npe 1 nocne X, Tj. gowno
je po 3HauajHoOr cMarberba HaBeAeHMX napamertapa nocne X/.
Pe3yntaTtn oBor paga cy nokasanu Aa je HakoH X[l gowno fo
CMatbetba 1e6/brHe MaKyne, MCKa3aHe Kao LieHTpanHa ¢pose-
anHa pebrbuHa, NpoceyHa febsbriHa Makyne 1 yKynaH BolyMeH
MaKynapHe peruje, MehyTM Ta pa3nuKa Huje 6vna cTaTUCTYKI
3HayajHa. Huje 6uno ctatMcTMyKy 3HayajHe Kopenaumje nsmehy
NCMUTUBAHMX CUCTEMCKIX MapameTapa U npomeHe aebsbuHe
MakyJe.

3ak/byyvak Pe3yntati 0BOr paja Cy Nokasanu Aa Hema 3Hayaj-
HOT CMatberba febrbuHe Makyne HakoH X[ kop 6onecHuKa ca
XPOHUYHOM By6pexXHOM UHCYdULMjeHLjoM. MehyTum, Heon-
XO[Ha Cy Jasba UCTpaxmBaka ca Behum 6pojem 6onecHuKa u
JYXXUM nepuogoM npahera Koja 61 NoTBpAMIa OBe pe3ynTaTe.

KmbyuHe peun: feb/b1Ha MaKyne; xemomjaninsa; onTuuka Ko-
XepeHTHa Tomorpaduja

www.srpskiarhiv.rs

187



DOI: https://doi.org/10.2298/SARH211101016S

UDC: 616.98: 578.834; 615.37

CASE REPORT / MPUKA3 BONNECHUKA

Efficacy of intravenous immunoglobulin in the
treatment of a COVID-19 patient
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SUMMARY

Introduction Diabetes mellitus patients are a vulnerable group of people who are prone to getting in-
fected with severe acute respiratory syndrome corona virus 2 (SARS-CoV-2). The virus has a high binding
affinity to angiotensin-converting enzyme 2 receptor, which allows efficient host cell entering, prolonged
virus retention, and a possibility of insulin resistance and ketoacidosis development.

Case outline We describe a case of a 20-year-old patient with a past medical history of type 1 diabetes
mellitus who presented with bilateral COVID-19 pneumonia. Initially, treatment with polyvitamin ther-
apy, corticosteroids, tocilizumab, and convalescent plasma did not improve the patient’s condition, but
might have led to the worsening of the underlying disease, high blood glucose level, and ketoacidosis.
Patient developed a rapid progression of the disease and severe pneumonia that required intubation
and mechanical ventilation. Intravenous immunoglobulin (IVIg) was administrated in order to suppress a
hyperactive immune response through its immunomodulatory effect. Forty-eight hours later, respiratory
gas exchange was improved, almost complete regression of changes in the lungs was seen, normalization
of metabolic and gas exchange parameters was detected. After 14 days of hospitalization, the patient
was discharged in good general condition.

Conclusion COVID-19 complicated by diabetes mellitus leads to a poor outcome of the disease, but
antiviral and anti-inflammatory activity of IVlg suggests that it may be a useful therapeutic agent in cases
of COVID-19. In the presented case, the application of IVIg led to a rapid improvement in the patient’s
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INTRODUCTION

Corona virus disease 2019 (COVID-19) is an
infectious disease caused by severe acute respi-
ratory syndrome corona virus 2 (SARS-CoV-2),
a virus with strong transmissibility that has rap-
idly evolved into a pandemic [1]. The disease
spreads rapidly and has a high mortality rate.
About 14% of patients require hospitalization
and oxygen therapy and 5% of patients require
admission to the intensive care unit (ICU) [2].
SARS-CoV-2 activates both innate and ac-
quired immune response. Infected endothelial
cells, mononuclear macrophages, neutrophils
and maturated dendritic cells (innate immu-
nity) produce pro-inflammatory mediators,
such as interferon, cytokines [tumor necrosis
factor a, interleukin (IL)-6] and chemokines,
which recruit other components of the im-
mune system [3]. The subsequent acquired
immune responses including T lymphocytes
(CD4+ and CD8+ T cells) and B lymphocytes
play an important role in the defense. CD4+ T
cells stimulate B cells to produce virus-specific
antibodies, while CD8+ T cells are able to di-
rectly kill virus-infected cells. However, SARS-
CoV-2 can induce excessive and prolonged in-
flammatory responses, known as the cytokine
storm. Excessive neutrophil extracellular traps

production, by neutrophils, can enhance tis-
sue damage and may contribute to the cytokine
storm, while activated B cells may contribute
by production of IL-6. In patients with severe
COVID-19, the cytokine storm causes acute re-
spiratory distress syndrome or multiple-organ
dysfunction [3].

Since SARS-CoV-2 affects the host immune
system, there is a possibility of introducing in-
travenous immunoglobulin (IVIg) administra-
tion in the therapy of COVID-19 with the aim
of improving immune response of the host [4].

CASE REPORT

A 20-year-old female, body mass index 22 kg/
m?, was admitted to the temporary COVID
hospital of Zvezdara University Medical Center
with positive real-time reverse transcription
polymerase chain reaction (rRT-PCR) assay for
SARS-CoV-2 and with a radiographic diagno-
sis of bilateral pneumonia (Figure 1). Six days
prior to presentation, the patient complained of
fatigue, tiredness and dry cough. On admission,
the patient presented conscious, adynamic, pale
skin and visible mucous membranes, highly fe-
brile with a pronounced dry cough and breath
that smelled like acetone. She had a history of



Efficacy of intravenous immunoglobulin in the treatment of a COVID-19 patient

Figure 1. Chest radiograph at admission to
the hospital

type 1 diabetes mellitus diagnosed at the age of 13 and she
was being treated with insulin. Hematologic, biochemistry
and acid-base analysis before and after the treatments in
ICU are presented in Tables 1 and 2.

Table 1. Hematologic and biochemistry analysis before and after the
treatments

[} 1= [}
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WBC (10°/L) 11 10.3 10.2 166 | 123
PLT count (10%/L) 374 447 546 482 | 389

Neutrophil count (%) 76.7 66.8 68.9 777 | 67.3
Lymphocyt count (%) 11.7 19.7 18.2 11.1 | 23.7

CRP (mg/L) 96.1 163.1 81.5 245 4.2
Feritin (ng/ml) 427 402 265 184 156
LDH (U/L) 702 739 624 613 689
K* (mmol/L) 4.24 1.6 2.7 3.7 4

Glucose (mmol/L) 14 19.5 8.6 7.5 6.7

WBC - white blood cells; PLT - platelets; CRP - C-reactive protein; LDH - lac-
tate dehydrogenase; K+ - potassium, ICU - intensive care unit

Table 2. Acid-base analysis before and after the treatments
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Parameters 92 |5o2| @52 5 =
= 0 cS|TvgSs =
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pH 7 7.13 7.52 7.54 7.34
pO, (mmHg) 120.6 74.7 96 88.5 110
pCO, (mmHg) 9.9 141 27.2 23.1 34
sp0, (%) 90 90 97 97 97
HCO,” (mmol/L) 2.8 8.5 15.6 18.7 19.2
BE (mmol/L) -35 -22.2 -12.7 -4.2 23
Lactate (mmol/L) 2.8 3.27 1.1 1.2 1.1

ICU - intensive care unit; pO, - oxygen partial pressure; pCO, - carbon dioxide
partial pressure; spO, - oxygen saturation in the blood; HCO, - bicarbonates;
BE - basic excess
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Figure 2. Chest radiograph at admission to
the intensive care unit (11 days from the on-
set of the disease)

Figure 3. Chest radiograph 48 hours after im-
munoglobulin administration

On the first day of hospitalization, the treatment was
provided with vitamins (alphacalcidiol tablets 1 x 2 mcg,
vitamin C 1 x 1 g), anticoagulant therapy (nadroparin 4000
U s.c.), corticosteroid therapy (prednisone tablets 0.5 mg/
kg twice daily), proton pump inhibitors for gastric pro-
tection. Diabetic ketoacidosis (DKA) management was
started (insulin and crystalloid fluids infusion, bicarbonate
compensation) and antibiotic for bacterial super infection
prevention was also performed (third-generation cephalo-
sporin, ceftriaxone 2 g). Twenty-four hours after admission,
somnolence, high fever (39°C), fatigue, hypotension (90/50
mmHg), tachycardia (hearth rate above 120 beats/min),
tachypnea (respiratory rate 35 breaths/min), shortness of
breath, blood oxygen saturation (spO,) of 90% and normal
glucose level (6.6 mmol/L) were observed. Oxygen supple-
mentation was provided by a mask and oxygen flow of 5
1/min and spO, increased up to 97%. The next day blood
analysis showed IL-6 value of 44.6 pg/ml, immunosuppres-
sant (tocilizumab 600 mg) and convalescent plasma were
administered. This did not result in clinical improvement
— after 48 hours she became extremely dyspneic, tachy-
pneic, tachycardic, hypotensive, blood tests revealed high
glucose level (19.5 mmol/L) and ketoacidosis, while chest
radiography showed progression of pneumonia (Figure 2).
Due to the worsening of the general condition, the patient
was transferred from the ward to the ICU. Since the blood
gas exchange worsened, invasive mechanical ventilation
with lung protection strategies was initiated immediately
upon admission to the ICU (11 days from the onset of the
disease). Due to the rapid disease progression complicated
with ketoacidosis and unsatisfactory response to the applied
therapy, it was decided to continue with the local therapeu-
tical protocol and apply IVIg (10 g once). Forty-eight hours
later, chest radiography showed almost complete regression
of the changes in the lungs (Figure 3), inflammatory mark-
ers were decreased, metabolic disorder corrected, blood gas
exchange was normalized and the patient was extubated.
After 14 days in the hospital, the patient was discharged
home without oxygen supplementation, afebrile, eupneic,
with normal system function, normal laboratory and meta-
bolic findings, and with a negative PCR test.

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

DISCUSSION

COVID-19 is a disease that leads to a high mortality
rate. Local guidelines on the treatment of patients with
COVID-19 exist, but mainly include symptomatic treat-
ment and supportive care. Clinical manifestations of
COVID-19 are non-specific, the disease can be asymp-
tomatic or it can present with symptoms such as fever,
dry cough, myalgia, fatigue, headache, diarrhea, and many
others [5]. COVID-19 is classified as mild, moderate, or
severe disease. However, COVID-19 can sometimes have
a fulminant evolution rapidly leading to death [6]. It is
assumed that a history of the underlying diseases can be
associated with the development of severe illness [7].

Prevalence of diabetes in COVID-19 patients is high
and is associated with the increased risk of complications
and poor outcome. The majority of COVID-19 patients are
patients with type 2 diabetes mellitus (9.7-10.9%) [8]. DKA
prevalence before the pandemic was 0.72% and during the
pandemic it increased up to 3.14%, while DKA mortal-
ity rate during the pandemic increased from 18% up to
46.3% [9]. Diabetes is causally associated with upregulated
angiotensin-converting enzyme 2 receptor (ACE,) expres-
sions in the lungs, which may increase susceptibility to the
SARS-CoV-2. The virus has a high binding affinity to the
ACE, receptor [10], which allows efficient host cell entering
and prolonged virus retention. ACE, is widely expressed in
multiple organs, including pancreas, so the virus infection
can lead to the pancreatic damage resulting in the develop-
ment of insulin resistance and ketoacidosis. Elevated glu-
cose levels directly increase SARS-CoV-2 replication. In this
way hyperglycemia might support viral proliferation [10].

In addition, the virus directly damages the cells, es-
pecially T cell function, which can be reduced. CD4+ T
lymphocytes are quickly activated into T helper-1 cells,
leading to the high secretion of inflammatory cytokines
(IL-6) [11]. IL-6 is an important cytokine of hyperinflam-
mation in COVID-19, which is already increased in pa-
tients with underlying type 1 diabetes mellitus and triggers
ketogenesis [11].

This case report shows the application of a local thera-
peutical protocol for COVID-19 and the management of
DKA at the same time. Since the patient had rapid disease
progression and all therapeutical options were exhausted,
IVIg was used as a potent and safe immune modulator
[12]. IVIg is a therapeutical product of normal human
polyclonal IgG obtained from the pooled plasma of a
large number of healthy donors. IVIg product used in this
case (Ig VENA, Kedrion S.p.A., Barga, Italy) contains hu-
man normal immunoglobulin, mainly IgG (at least 95%).
Initially, IVIg was used as a replacement therapy in patients
with immunodeficiency disease in order to prevent infec-
tions by pathogen neutralization [13]. Today, it's widely
used for a number of autoimmune and inflammatory
diseases, including viral pneumonias. Several published
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studies showed potential benefits of IVIg therapy in SARS,
MERS, influenza, and RSV infections and that’s why it has
been considered for COVID-19. These viral infections are
associated with an excessive and uncontrolled comple-
ment activation, which contributes to tissue damage and
hyperinflammation. IVIg treatment of this infections may
reduce complement activation, bind and block C5a and
C3a, leading to the decrease of hyperinflammation [14].
IVIg has numerous modes of action, such as inhibition
of T-cell activation and proliferation, down-regulation of
antibodies’ production by B cells, interruption of comple-
ment activation cascade, and cytokine modulation (neu-
tralization of inflammatory cytokines, chemokines and
complement fragments by endogenous antigen-specific
IgG which are present in IVIg), inhibition of neutrophil
recruitment and activation and limitation of the differen-
tiation of macrophages (these effects may be induced by
blocking the activation of Fcy receptors on innate immune
effector cells), and many more [3, 14].

To date, the possitive effects of IVIg therapy in severe
COVID-19 patients have been described in several case
reports and studies, where IVIg therapy differs in doses,
lenght of administration, and comorbidites. Currently,
there is no consensus on IVIg treatment for COVID-19.
A big multicentre retrospective study showed that 28-
day mortality was not different between the group of
COVID-19 patients treated with IVIg and non-IVIg group,
so further investigations of efficacy of IVIg administration
are needed [15]. Studies also showed that the adminis-
tration of a high dose of IVIg within first 48 h promotes
benefits such as the reduction of the use of mechanical ven-
tilation and shorter ICU length of stay and the reduction of
the mortality rate [16]. Several case reports of multisystem
inflammatory syndrome in adults that presents 2-6 weeks
after COVID-19 infection have been published thus far. In
these cases, the combined administration of a high dose
of corticosteroids and IVIg had better results compared
to corticosteroid or IVIg monotherapy [17]. In contrast to
previous studies, in the present case, high doses of cortico-
steroids and lower doses of IVIg were administered during
the period when mechanical ventilation was applied, which
led to an improvement in the condition. Therefore, further
studies are needed to determine the dose and the timing of
IVIg administration, as well as at what stage of the disease
should the therapy be applied.

This case report showed that initially applied therapy did
not result in clinical improvement; the disease had rapid
progression complicated by an underlying condition and an
inadequate immune response, which led to the decision to
apply the last step of the protocol algorithm. Shortly after
the IVIg administration, the patient improved clinically, a
significant decrease of white blood cells, ferritin and lactate
dehydrogenase levels was seen, gas exchange improved and
chest radiography showed significant improvement as well.
The patient was extubated and after 14 days of hospitaliza-
tion she was discharged in stable condition.

The main limitation of this case report is that the
patient received tocilizumab, convalescent plasma, and
higher doses of corticosteroids prior to IVIg. Some of these
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drugs may have influenced the course of the viral disease
and enhanced the efficacy of IVIg. The lack of efficacy
of convalescent plasma could have resulted from insuf-
ficient titers of neutralizing antibodies or the timing of
administration, while the anti-inflammatory and immune-
modulatory effects on the various immune cells of IVIg
may account for its clinical benefits.

Considering the immunomodulatory effects of IVIg
its application has a potential role in the treatment of the
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EdMKACHOCT MHTPaBEHCKUX MMYHOIN06Y/IMHA Y Neyetby 6onecHuUKa ca kKosugom 19

Maja CrojaHoBuh'2, MunaH MapkoBuh?, [lybpaska HuHosuh? Cnobogaax Monosuh?, Jena boposrHuh?

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

YHWBeP3UTETCKI MEAULIMHCKN LieHTap ,3Be3gapa’, Cnyx6a 3a aHecTe3unjy, peaHUMaLjy U MHTEH3UBHO nevetbe, beorpap, Cpbuja;
3YHNBEP3UTETCKI MEAULIMHCKN LieHTap ,3Be3gapa’, Cnyx6a 3a cHabaeBakbe KpBIbY 11 KpBHIM NpoayKTiMa, beorpag, Cpbuja

CAXETAK

YBop O6onenu of wehepHe 601ecTn NpeAcTaB/bajy 0ceT/byBY
rpyny JbyAun CKNOHY MHOEKLIUjN KOPOHABYPYCOM 2, KOji 113a3mBa
TeLWKM akyTHY pecnmpaTtopHu cuHapom (SARS-CoV-2). Bupyc
nma Behy adprHMTET Be3rBarba 3a peLienTope eH3rMa 3a KOH-
Bep3vijy aHrMoTeH3yHa, WTo omoryhasa edrikacaH ynasak BUpy-
ca y henujy, py>e 3agpxaBarbe Brpyca 1 MOryRHOCT HacTaHKa
WHCYJIMHCKE pe3ncTeHLmje 1 pa3Boj KeToaLuaose.

Mpuka3s 6onecHuKa lMpukasaH je cnyyaj ocobe ctapocTun 20
rofuHa Koja 6onyje op wehepHe 6onectu Tuna | ca 6unarepan-
Hom KoBug 19 nHeymoHujoMm. MprMerbeHa NONMBUTaMUHCKaA,
KOPTUKOCTEPOWAHA Tepanuja, TOLUI3ymab v nnasma pekoH-
BaslecLieHaTa H1Cy AoBeny Ao noborbluatba CTakba, a NoCToju
MoryRHOCT fja Cy AOBenu o noropluarba OCHOBHe 6onecTu,
rnojaBe BNCOKe BpeaHOCTY Wwehepa y KpBU 1 pa3Boja KeToaLu-
no3e. 36or panuaHor HanpegoBatba 6onecTy 1 noropLatba
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ynane nnyha 6onecHnua je MHTy6MpaHa 1 MeXaHUYKN BEHTUN-
paHa. Y Tepanujy cy yBeaeHu nmyHornobynunu (IVIg) 36or ceoje
CNocobHOCTV MogynaLmje umyHuTeTa. HakoH 48 catv fonasu o
noborbluarba racHe pa3meHe, CKOpPO NOTMyHe perpecyje npome-
Ha Ha nnyhrma, Hopmanusaumje MeTabonnyKmx 1 napameTapa
racHe pasmeHe. bonecHuua je HakoH 14 gaHa oTnywWwTeHa Ha
KyhHO neuere y Lo06pOM OMLITEM CTatby.

3akmbyuak Kosup 19 komnnumkoBaH wehepHom 6onewhy go-
BOAM A0 NOLUEr ncxofa 605ectu, anu aHTMBMPYCHa 1 MPOTYBY-
nasnHa akTmBHOCT /VIg HaBOAW Ha pa3muLLIbatbe fa MOXe Npea-
CTaB/baTyl KOPUCHO TePanujcKo CPeACTBO W Y Cyyajy KoBuaa
19. Koa npvikasaHor cnyyaja npyumeHa /VIig je Bpno 6p3o gosena
[10 NoboJbluatba CTakba 6oNeCHKa.

KrbyuHe peun: koBup 19; iujabetecHa KeToaLm03a; UMYHOITIO-
6ynuHY; 3anasbere niyha
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Decoronation — a treatment option of an ankylosed
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SUMMARY

Introduction In children and growing adolescents, ankylotic resorption (i.e., progressive replacement
resorption) of a permanent tooth is a serious complication. An ankylosed tooth root is continuously
resorbed and replaced with bone; normal growth of alveolar bone is disturbed and infraposition of the
dental crown progresses. This article aims to present decoronation as a very good treatment option for
permanent incisors diagnosed with progressive replacement resorption in children and adolescents.
Case outline A 9.5-year-old boy was referred with non-vital both upper central permanent incisors due
to dental trauma. In the left one, which had been re-implanted 90 minutes after avulsion, progression of
clinical and radiographic pathological signs of ankylotic resorption was observed over the months. To pre-
vent the local arrest of alveolar ridge growth and tilting of adjacent teeth, we decoronated the ankylosed
tooth. For aesthetic and functional rehabilitation adhesive bonding of his dental crown was performed.
Conclusion In growing individuals with progressive replacement resorption, a dentist should be aware
of decoronation as an effective treatment option with a predictable outcome.

Keywords: decoronation; progressive replacement resorption; ankylosis; bone preservation; infraposition
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INTRODUCTION

Severe dental traumas often result in a variety
of complications; one of them is ankylotic re-
sorption (also known as progressive replace-
ment root resorption or dentoalveolar ankylo-
sis). With ankylotic resorption, the tooth root
is gradually resorbed, and replaced by bone.
This process can progress over many years.
The rate of resorption varies between individu-
als and depends on age, basal metabolic rate,
extra-alveolar time of the tooth, root surface
treatment before replantation, amount of root
dentin at the time of the trauma, the severity
of the trauma, and the extent of periodontal
ligament necrosis [1].

Commonly, ankylotic resorption may de-
velop in teeth reimplanted after complete
separation of its alveolus (i.e., tooth avulsion).
Most frequently, avulsion occurs in children
aged between seven and 10 [2]. Avulsion of a
permanent tooth is an emergency condition
that requires immediate action [3]. From the
moment the tooth is avulsed from the alveolar
socket, time is the most important factor. In
addition to the length of extra-alveolar time,
the healing process of the reimplanted tooth
is influenced by various factors, including the
age of the patient, handling of the avulsed tooth
before replantation [4]. As the time between
avulsion to reimplantation lengthens, the likeli-

hood of a favorable outcome decreases rapidly.
In non-physiological conditions, cementoblasts
die on the root surface [5]. After tooth reim-
plantation, a severely damaged periodontal
ligament prevents its regeneration. In such
damaged periodontium, gradual development
of ankylotic resorption is always expected [2].
The long-term prognosis of so affected tooth
is poor.

This report aims to present a clinical case of
a child who underwent decoronation treatment
needed due to progressive replacement resorp-
tion of his permanent incisor.

CASE OUTLINE

A 9.5-year-old boy was referred to the Univer-
sity Medical Centre of Ljubljana, Division of
Stomatology due to complications related to
dental trauma. Both upper central permanent
incisors suffered an injury when he fell off his
bicycle a month and a half ago. The left incisor
was knocked out, and a tooth crown of the right
incisor was fractured and with the exposed
pulp. The avulsed tooth was reimplanted after
90 minutes.

A clinical examination a month and a half
after the injury revealed a negative response
on cold and electrical testing of both trauma-
tized incisors. The right one showed also some
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Figure 1. Decoronation of ankylosed and infrapositioned upper left
central incisor in a 9.5-year-old boy; A - following administration of
local anesthesia, a full-thickness buccal mucoperiostal flap is elevated;
the palatal tissue is left intact; B - The crown of the ankylozed incisor is
cut with a diamond bur 1-2 mm below the alveolar bone crest under
continuous saline irrigation; C — the dental crown is removed; D - from
the root canal, calcium hydroxide is washed out (Calxyl, O OCO Prapa-
rate GmbH, Dirmstein, Germany); E — the root canal is endodontically
instrumented and copiously rinsed with saline; F — As bleeding filled
the empty root canal; G - the mucoperiosteal flap is repositioned and
sutured; H - on x-rays taken two months after the dental trauma (the
incisor was reimplanted 1.5 hours after avulzion); | - after decoronation

tenderness on palpation and was pathologically mobile.
X-ray taken at this visit displayed inflammatory and re-
placement resorption of the right and left incisor, respec-
tively. Therefore, we started root canal treatment of both
non-vital teeth.

Seven weeks later, a root canal of the right incisor was
tightly sealed with guttapercha and root canal sealer AH
Plus (Dentsply Sirona, York, PE, USA). In the root canal of
the left incisor, calcium hydroxide (Calxyl, OCO Priparate,
Dirmstein, Deutschland) was replaced periodically, with
the tight placement of temporary coronary filling after
each section.

Six months after dental trauma, minor infraoccusion
was already observed. High metal percussion sound and
decreased mobility of the tooth were also noted. Over the
months, we observed progression of clinical (e.g., infraoc-
clusion) and radiographic pathological signs (disappear-
ance of the width of the periodontal ligament, progression
of the root resorption, and its replacement with bone). Two
years after the occurrence of dental trauma, decoronation
of the ankylosed tooth crown was performed to prevent
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Figure 2. After decoronation; A - the cut tooth crown is thoroughly
cleaned, the pulp chamber filled in layers with composite; B and C —
appropriately shaped; D - the palatal surfaces of the crown and both
adjacent teeth are then etched with 37% phosphoric acid, washed,
and dried; this is followed by application and polymerization of an
adhesive, adjustment of resin-soaked polyethylene fibers, and ap-
plication and polymerization of low-viscosity composite; the result
is the immediate aesthetic and functional outcomes, with which the
patient is also satisfied

the local arrest of alveolar ridge growth and tilting of ad-
jacent teeth (Figure 1). Immediately afterward, the boy
was aesthetically and functionally rehabilitated with his
dental crown (Figure 2).

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

DISCUSSION

Normally during the growth of children, the forces of peri-
odontal and gingival fibers allow bone apposition on top
of the interdental septum [6]. In the area of an ankylosed
tooth, with partly or completely resorbed periodontal fi-
bers, the marginal bone development terminates and the
tooth eruption arrests. Due to cessation of the formation
of the alveolar bone formation, infraposition of an anky-
losed tooth develops, which may result in an unaesthetic
dento-gingival complex and/or a complication in future
prosthetic rehabilitation [4]. Furthermore, the still pres-
ent interdental fibers between the ankylosed tooth and
the adjacent ones cause tipping of the adjacent teeth as
they continue to erupt. In the growing patient, progressive
replacement resorption not only leads to the inevitable
loss of the traumatized tooth but also affects the alveolar
bone formation and the eruption of adjacent teeth [7, 8].

A slowly progressive resorption process of the anky-
lotic root allows the dentist to decide on the appropriate
timing for therapy; the prosthetic rehabilitation can be a
postponement to an appropriate time. The ankylotic tooth
should be monitored regularly, without any intervention,
unless tilting of adjacent teeth or moderate infraposition
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develops. The progression of infraposition depends on the
age, gender, and skeletal growth pattern of the patient [8].
Cases with severe infraposition of ankylosed teeth indicate
serious aesthetic and functional disturbances. To avoid
such complications, one or more appropriate treatment
procedures should be performed in a timely manner.

Unlike in an adult patient, in growing individuals’
therapy with a dental implant is not recommended. Os-
seointegrated implants lack the compensatory growth
mechanism of the natural teeth; in young patients’ implants
behave similarly to ankylosed teeth. It is not until skeletal
growth and development are completed that the place-
ment of dental implants can be considered [4]. Immediate
extraction upon diagnosis of irreversible ankylosis is also
not routinely recommended. Extraction of the ankylosed
tooth often leads to major bone loss, compromising the
subsequent implantation and prosthetic solutions [5].

Decision on the selected treatment of ankylosed per-
manent teeth should include additional considerations,
such as diagnosis of adjacent teeth, type of occlusion, age
of the patient, and the root development of potential do-
nor teeth if autotransplantation is planned [9]. In some
cases, orthodontic space closure provides esthetic solu-
tion and rehabilitation of the alveolar bone ridge. Com-
posite built-up of a crown improve the appearance of an
orthodontontically-translocated tooth. Autotransplanta-
tion of a premolar is also an alternative treatment option
in a child. Viable periodontal ligament of the transplanted
tooth will induce continuous development of bone forma-
tion and if necessary, enable orthodontic treatment [10].
The premolar crown builds up with composite and the
gradual grinding of the tip of the palatal cusp will provide
the appropriate esthetics.

REFERENCES

1. Albertsson J, Lauridsen E, Andreasen JO, Gerds TA, Andersson L.
The risks of ankylosis of 89 avulsed human teeth stored in saliva
prior to replantation-A re-evaluation of a long-term clinical study.
Dent Traumatol. 2021;37(4):537-45.

2. Yoon H, Song M. Long-Term Retention of Avulsed Maxillary
Incisors with Replacement Root Resorption: A 9-Year Follow-Up.
Case Reports Case Rep Dent.2021; 2021:8872859.

3. Peri¢T, Markovi¢ D, Petrovi¢ B. Mineral trioxide aggregate for the
treatment of external root resorption in an avulsed immature
tooth - ten years of follow-up. Srp Arh Celok Lek. 2020;148(3-
4):231-5.

4,  Cohenca N, Stabholz A. Decoronation - a conservative method to
treat ankylosed teeth for preservation of alveolar ridge prior to
permanent prosthetic reconstruction: literature review and case
presentation. Dent Traumatol. 2007;23(2):87-94.

5.  Consolaro A, Ribeiro Junior PD, Cardoso MA, Oliveira Miranda DA,
Salfatis M. Decoronation followed by dental implants placement:
fundamentals, applications and explanations. Dental Press J
Orthod. 2018;23(1):24-36.

DOI: https://doi.org/10.2298/SARH210823025G

Gaspirc B. et al.

In the majority of pediatric cases with progressive re-
placement resorbtion, decoronation is a highly recom-
mended treatment option with a predictable success. Yet,
many clinicians are unaware of this treatment option [5].
Decoronisation can be performed in a patient in whom
an implant or a dental bridge replacement is planned in
the future, and has no medical, surgical or orthodontic
contraindications [4]. Following decoronation, the patient
should be provided with optimal interim dental rehabilita-
tion. This decision on the selected rehabilitation may be
influenced by the occurrence of dental caries, the erup-
tion of adjacent teeth, occlusion, presence or absence of
tooth buds, and the future planned dental treatment. If
subsequent implant insertion is foreseen, it is especially
advisable to keep adjacent teeth intact.

With decoronation and removal of the filling mate-
rial from the root canal, the volume of the alveolar bone
ridge is preserved. If the entire crown (i.e., enamel) and
the root-canal filling have been completely removed, root
resorption is predictable. Within a few years, no remnants
of decoronated root can be observed on X-rays [5]. Given
subsequent implant placement, decoronation facilitate fu-
ture rehabilitation with minimal or no ridge augmentation
procedures.

A dentist should be familiar with the treatment options
for ankylosed permanent teeth. In growing individuals,
decoronation is a treatment option that allows proper
eruption of adjacent teeth and preservation of alveolar
bone, provides good immediate rehabilitation with quality
functional and dental aesthetic appearance, and facilitates
future planned prosthetic and/or implant rehabilitation.
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JlekopoHusaumja — moryhHOCT fieuerba aHKMN03UpaHOr CTasHor 3y6a Koa aeue U

aponecueHarta

bopwc lawnupy’, THa Jle6an?, 3opaH ManauHuh®, AneHka Manuy?

'YHuBep3utet y Jbybrbau, MegnumHckin Gakyntet, Onerberbe opanHe MeguLMHe 1 nepuogoHTonoruja, JbybbaHa, CnoseHuja;
2YHuBep3auTeT y JbybrbaHu, MeguumnHcki dakyntet, Oferberbe negujaTpujcke 1 NpeBeHTMBHe cTomaTonoruje, JbybbaHa, CoseHuja;
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CAMETAK

YBop Kop peLie 1 afonecuieHaTa y pa3Bojy aHKmno3a (T3B. npo-
rpecmBHa 3aMeHCKa pecopnuuja) cTanHor 3yba npefcrassba
036W/bHY KoMMnKauujy. AHKUNo3rpajyhn KopeH 3y6a KoH-
TUHYMpPaHo ce pecopbyje 1 3amekbyje ra KOCT, HopManaH pacTt
anBeonapHe KocTu 6mea nopemeheH, WTo AoBOAM A0 NHPpPa-
nosuvumje KpyHuLe 3y6a.

OBaj unaHak nNpeAcTas/ba AeKOPOHMU3aLMjy Kao oganyHy Moryh-
HOCT Nleuetba CTasHMX CeKyTiha Ko KOjuX je AujarHoCTKOBaHa
MporpecrBHa 3aMeHCKa pecoprmja Kog feLie 1 afonecLeHata.
Mpuka3s 6onecHnKa [leyak of AeBET v MO roAvHa AoJa3n ca
o6a aBuTaNiHa ropkba LeHTparHa ctanHa cekytuha 36or Tpayme
3y6a. Kog neBor, Koju je 610 pemmnnaHTmpaH 90 MHyTa HaKoH
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aByn3uje, TOKOM MeceL je npumeheHo HanpefoBame KNu-
HUUKWX 1 pagmnorpadCKmx NaToNoLKMX 3HaKoBa aHKUIOTAYKe
pecopnuuje. [la 6ricmo cnpeunny NoKanHo 3aycTaB/batbe pacta
anBeonapHor rpebeHa 1 Harnkatrbe cyceHUX 3y6a, JeKOPoHU-
31pany CMo aHKMNo3rpaHu 3y6. 3a ecteTcKy 1 GyHKLMOHaHY
pexabunuTauujy U3BpLLEHO je Nensberbe CONCTBEHE KPYHULe
3y6a.

3aksmpyyak Ctomatosnor Tpeba a byae ynosHar ca AeKOpPOHM-
3aLmMjoM Kao eprKacHOM METOAOM Jieyerba ca NpefBUAbUBUM
MNCXOMIOM KOJ AieLie 1 afjonecLieHaTa ca mporpecuBHOM 3aMeH-
CKOM pecoprnLnjoM KopeHa 3y6a.

KrmbyuHe peun: gekopoHun3aLmja; NporpecrBHa 3aMeHcKa pe-
copnuuja; aHK1N03a; ovyBatbe KOCTUjy; MHGpanosuuyja
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Ectopic thyroid nodes in the mediastinum - report
of two cases
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SUMMARY

Introduction Ectopic thyroid is a rare anomaly characterized by presence of thyroid tissue outside its
normal location, which could be the consequence of developmental abnormality, sequestration of
thyroid nodes from nodal thyroid goiter or mechanical implantation of thyroid tissue after resection or
trauma. Ectopic thyroid is commonly incidentally detected and causes differential diagnostic dilemma
towards the neck and mediastinal tumors. The object of this report was to present two types of ectopic
thyroid nodes located in the upper mediastinum, incidentally discovered by computed tomography (CT).
Outline of cases A hyperdense nodular lesion was found in the anterior upper mediastinum in a 42-year-
old woman with adenocarcinoma of the esophagogastric junction in whom CT was performed due to
staging purposes. Metastatic left supraclavicular lymph node was considered in the differential diagno-
sis. However, as the node was located in front of the neck fascia and just below the thyroid gland and
showed similar density to thyroid tissue, the diagnosis of accessory thyroid gland was made, which was
later confirmed by multiple repeated CT scans during the two-year follow-up period.

In a 52-year-old woman presenting with intermittent chest pain and cough, contrast-enhanced CT scan
revealed nodal thyroid goiter and three nodes of similar CT texture, located in the upper mediastinum, be-
low the thyroid gland. Accordingly, the diagnosis of parasitic mediastinal goiter thyroid nodes was made.
Conclusion Ectopic thyroid nodes are presented by CT as well-circumscribed nodes of the same density
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as the thyroid gland, typically located anteriorly in the upper mediastinum.
Keywords: thyroid gland; computed tomography; ectopic thyroid nodes; accessory thyroid gland

INTRODUCTION

Ectopic thyroid is a rare developmental disor-
der, characterized by the presence of thyroid
tissue outside its normal location. Most com-
monly it is located along the way of descent of
the thyroid gland, along the thyroglossal duct,
from the base of the tongue to the infrahyoid
part of the neck [1, 2]. However, thyroid tis-
sue can rarely be found at certain distant sites
[1-11]. Patients are mostly asymptomatic and
ectopic thyroid is usually detected incidentally.
As an increasing number of patients are under-
going ultrasonography (US), computed tomog-
raphy (CT), and magnetic resonance imaging
(MRI) examinations, these anomalies are being
seen more frequently [12, 13]. This can cause
serious diagnostic dilemma especially towards
the lymph node metastasis from occult thyroid
carcinoma or other malignant tumors [12, 13].
We report two cases of ectopic thyroid nodes
located in the upper mediastinum, which were
incidentally discovered on CT exams.

CASE REPORTS
Case 1

The first patient was a 42-year-old woman with
the adenocarcinoma of the esophagogastric

junction, which was diagnosed by endoscopy.
Preoperative contrast-enhanced CT scan of the
neck, thorax, and abdomen was performed due
to staging purposes and an oval well-circum-
scribed soft tissue mass 2 cm in diameter was
detected, located at the upper mediastinum just
below the left lobe of the thyroid gland and in
front of the trachea. The lesion was hyperdense
in comparison to neighboring skeletal muscles
in both noncontrast and contrast-enhanced
phase of CT, and isodense to the tissue of the
thyroid gland (Figure la—c). It was not acces-
sible for US visualization due to its deep lo-
cation in the upper mediastinum. The patient
underwent laparoscopic surgery for esophago-
gastric carcinoma. Four months later, the first
postoperative CT scan was done and the lesion
was same in size and shape. In the next two-
year follow-up period, several additional CT
examinations revealed that the lesion remained
unchanged (Figure 1d). Accordingly, the diag-
nosis of accessory thyroid gland was clinically
confirmed.

Case 2

The second patient was a 52-year-old woman
presenting with intermittent chest pain and
cough. She had a history of prolonged cough
with expectoration of blood-stained mucus
one year before when she underwent a CT
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Figure 1. Ectopic thyroid node (arrow) on the axial section (a), coronal
plane (T - thyroid gland, * - supraclavicular fossa) (b), sagittal plane (c),
and follow-up computed tomography after two years (d)

Figure 2. Three parasitic thyroid nodes (arrows) in the upper mediasti-
num below the nodular thyroid goiter (T) on the axial (a, b), coronal (c)
and sagittal (d) sections of contrast-enhanced computed tomography

examination and right-sided mediastinal paratracheal
lymphadenopathy was described by the radiologist. In ac-
tual contrast-enhanced CT scan, three well-circumscribed
soft-tissue lesions of 3 cm, 4 cm, and 3 cm in diameter
were detected in the upper mediastinum, below the thy-
roid gland and beside the right wall of the trachea (Figure
2a-d). The thyroid gland was enlarged with the hypodense
node in the isthmus, which suggested the diagnosis of
nodal thyroid goiter. Mediastinal nodes showed the same
CT texture as the node in the isthmus of the thyroid gland.
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Laboratory findings revealed euthyroid hormonal state.
To exclude metastatic thyroid malignancy, the patient was
referred to scintigraphy. Scintigraphy with iodine-123
showed hyper uptake of radiotracer in the right lobe and
isthmus of thyroid gland and no any uptake in the medi-
astinum. Accordingly, the diagnosis was nodular thyroid
goiter with parasitic mediastinal goiter thyroid nodes.
Surgical treatment (partial thyroidectomy and removing
the parasitic mediastinal thyroid nodes) was planned but
the operation was postponed due to the COVID-19 pan-
demic situation.

All procedures involving human participants were in
accordance with the ethical standards of the institutional
and/or national research committee and with the 1964
Helsinki declaration and its later amendments or com-
parable ethical standards. Written consent to publish all
shown material was obtained from the patient.

DISCUSSION

In the oncologic patient with the esophagogastric junc-
tion carcinoma, our diagnosis based on the repeated CT
examinations was an accessory thyroid node located in the
upper mediastinum. Differential diagnosis that we consid-
ered in this patient after initial CT exam was metastatic
supraclavicular lymphadenopathy. It is well known that
gastric cancer tends to metastasize in the left supracla-
vicular lymph node, i.e., Virchow’s node. However, a key
factor which influenced our conclusion was the exact site
of the lesion. Metastatic Virchow’s node is located deeper
and more laterally in the left supraclavicular space (Figure
1a), while ectopic thyroid tissue is always in front of the
neck fascia and just below the thyroid gland as was in our
patient [1, 2]. Most importantly, the node showed similar
density to the thyroid gland [13]. Multiple repeated CT
scans during the two-year follow-up period supported our
diagnosis.

In the second patient with respiratory symptoms, the
presence of enlarged isthmus of the thyroid, extended
retrosternally together with the multiple nodes of the
same CT appearance located just below the thyroid and
laterally in the mediastinum, suggested the diagnosis of
parasitic goiter thyroid nodes associated with the nodal
thyroid goiter [14].

Ectopic thyroid is a rare anomaly diagnosed in approxi-
mately 1 in 100,000-300,000 people, but more frequently
found on autopsies, with higher prevalence in females [2].
Possible reasons of thyroid tissue being outside its normal
location are developmental abnormality, sequestration of
thyroid nodules from a multinodular thyroid goiter and
mechanical implantation of thyroid tissue after resection
or trauma of the thyroid gland [1, 2, 14, 15].

The most common cause of ectopic thyroid is embryo-
logical developmental abnormality [1, 2]. The thyroid
gland is normally located in the anterior neck, just below
the larynx and in front of the trachea (spanning from the
second to the fourth tracheal ring). During development,
the thyroid gland is formed from endodermal cells that
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originate from the third branchial pouch in the floor of
the primitive pharynx, at the base of the tongue (foramen
cecum) [1, 2]. Throughout further development, the gland
descends from the base of the tongue, reaching the midline
of the neck to the hyoid bone, after which it loops inferi-
orly to the infrahyoid portion of the neck, inserting itself
between the thyroid cartilage and thyroid membrane [1,
2]. During descend, there is a rare possibility that thyroid
embryonic cells fail to migrate along their pathway, which
forms the ectopic thyroid gland. The ectopic locations are
usually from the foramen cecum at the base of the tongue
to the anterior midline of the neck and all the way to the
upper mediastinum, and the lingual thyroid is the most
common location (found in 90% of all cases) [16]. Rarely,
it can be found below the way of thyroid descent in the
midline or laterally in the mediastinum like in cases which
we presented or even below the diaphragm [3-11, 16, 17,
18]. Ectopic thyroid is often asymptomatic, but if there are
symptoms, they would be a result of mass effect on adjacent
structures, causing cough, dyspnea, or dysphagia [3, 16].

The thyroid gland, as well as the spleen, both being
hypervascular organs, has a possibility of auto implanta-
tion of one or more focal deposits of splenic and thyroid
tissue after surgery, known as splenosis and parasitic thy-
roid nodules, respectively [19]. A comparison can also be
made between splenunculum and ectopic thyroid nodes,
i.e., accessory spleen and accessory thyroid as these are
small nodules of tissue, which are separated from the rest
of the organ [19].

Radiological imaging modalities, such as US, CT, and
MRI, have been deemed very useful for detection and
evaluation of ectopic thyroid. Ectopic thyroid has approxi-
mately the same radiological characteristics on all imaging
modalities as the orthotropic thyroid gland. It is usually
oval and well-circumscribed. On US, the ectopic tissue
of the thyroid gland is hyperechogenic. US as the most
accessible and the safest radiological modality is mainly
used for the detection of ectopic tissue in the neck, but
is of limited diagnostic value in other locations [14]. The
ectopic focuses of the thyroid gland are mostly inciden-
tally detected on CT examinations, especially distant, extra
cervical sites such as the abdomen or, as in our cases, the
mediastinum. A non-contrast CT scan shows ectopic thy-
roid tissue as hyper dense compared to skeletal muscles,
due to higher iodine concentration in the thyroid tissue
[12, 13]. Contrast enhanced CT scan shows ectopic thyroid
as homogeneously enhancing mass the same as thyroid
gland [13]. MRI is also very useful in detecting ectopic
thyroid, which is hyper intense in both T1w and in T2w
sequences [13].

Scintigraphy, using Tc-99m, I-131, or I-123 could be
a valuable diagnostic tool to detect ectopic thyroid tissue
[3, 12]. However, the literature reveals that, as in our case,
ectopic thyroid tissue does not have to show radionuclide
uptake in the separated nodules [12].

Fine needle aspiration cytology is also a very useful di-
agnostic method in confirming the diagnosis of ectopic
thyroid, with specificity of 95-97%, but only in cases where
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ectopic thyroid is suitable for biopsy [3]. However, in cases
of mediastinal or other deep localizations, the ultimate
diagnosis is most accurately made by histological analysis,
after surgical removal of mass [14].

Differential diagnosis of ectopic thyroid depends on
the location, but thyroid cancer metastases should always
be excluded first, as they can manifest as ectopic thyroid
tissue.

Since in both of our cases ectopic thyroid tissue was
located in the upper mediastinum retrosternally, dif-
ferential diagnosis primarily included metastatic lymph
nodes from papillary thyroid carcinoma, followed by the
germ cell tumors, neurogenic tumors, lymphomas, thy-
mic and parathyroid tumors [13]. Germ cell tumors, of
which teratoma is the most common one, consisting of
different tissues, are mainly presented as large well-cir-
cumscribed heterogeneous mass, usually cystic (90% of all
cases) of variable density [20]. In both our cases the mass
was mainly hyperdense on CT exams, and had no cystic
component. Neurogenic tumors are more common in the
posterior mediastinum and are mostly hypodense on CT,
compared to skeletal muscles [12]. Lymphoma usually con-
sists of enlarged lymph nodes in several mediastinal lymph
node groups. Thymic tumors — thymoma - are hypodense,
with cystic component and calcification that can be seen in
some patients [20]. Parathyroid tumors are relatively easy
to differentiate from ectopic thyroid since they are located
posteriorly to the thyroid gland and show reduced post-
contrast enhancement compared to the normal thyroid
gland in the arterial phase and greater washout than the
thyroid tissue in the delayed phase [13].

The treatment of ectopic thyroid depends mainly on
localization and local symptoms; however, the age and the
overall condition of the patient should also be considered.
In most cases, the patients are asymptomatic and no treat-
ment is needed, only regular follow-up. Follow-up imaging
is also recommended since ectopic thyroid has the same
histological structure as normal thyroid and can be affected
by the same pathological changes (Hashimoto thyroiditis,
goiter, or carcinoma) [14, 21]. If the patient is symptomatic
due to mass effect on the surrounding structures, surgery
is the treatment of choice.

In summary, ectopic thyroid nodes are rare entities
that mainly occur as a result of a developmental anomaly.
Parasitic thyroid nodes are sequestrated from the multi-
nodular thyroid goiter. They are most commonly present
in the neck, but can be rarely found in the mediastinum,
and then cause diagnostic dilemma towards a spectrum of
mediastinal tumors. Patients are mostly asymptomatic and
euthyroid, but symptoms related to node size and location
may develop. CT scan, as a leading diagnostic tool, shows
well-circumscribed nodes of the same density as the thy-
roid gland located anteriorly in the upper mediastinum.
Even though this entity is a rare disorder, clinicians should
take it into consideration in differential diagnosis to other
mediastinal masses.

Conflict of interest: None declared.
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EKTONUYHM TMPEOUAHU HOAYCU Y MeAWjaCTUHYMY — NPUKa3 ABa C/yyaja

AnekcaHgpa hypuh-Credparosuh'?, [ywaH LLianorwcku', Kataputa Crowuh', Credan Munowwesuh'
'YHuBep3nTETCKM KNUHIYKM LieHTap Cp6uje, LieHTap 3a paguonorujy 1 marHeTHy pe3oHaHLly, beorpag, Cpbuja;

?YHneep3uTet y beorpapay, MeanunHcku dakynter, beorpag, Cpbuja

CAMETAK

YBop EKTONMYHA WTUTHA XKJ1e3/ja je peTKa aHoMmaJsumja Kojy
KapaKTepuLle MpUCyCcTBO TKMBA LUTUTACTe Xne3/e BaH HheHor
HOPMaJTHOT MOJIOXKaja, LITO MOXe Aa byfe nocneamLa pa3sojHe
aHOManuje, cekBecTpaLmje TMPeouaHNX HoAyca Kof HOJo3He
CTPYMe, NN MeXaHWYKe UMMaHTaLuje TKUBa LWTUTacTe Xnes-
[le HaKOH HbeHe peceKumje nnu Tpayme. O6UYHO ce cryyajHo
OTKpPUBA 1 y3pOoKyje AudepeHLmnjanHo-AnjarHoCTUUKY Aunemy
npema Tymopvma Bpata 1 megujactuHyma. lNpeamet osor paja
je npuKas aBa TMna eKTONUYHNX TMPEOUAHNX HOAYCa TOKaNN30-
BaHWUX y rOpHtem MeanjacTuHyMy KOju Cy CJTy4ajHO OTKPUBEHU
KomnjyTeprzoBaHom Tomorpadujom (KT).

Mpukasn 6onecHnka Kog 42-rofuiutbe XeHe ca afeHoKapLyi-
HOMOM e30¢daroracTprUyHor croja, kojoj je ypaheH KT npernep
paav cTagvipama KapLyHoma, HaheHa je xunepaeH3Ha Hopy-
NapHa ne3uja y npeftbem ropktbem MegujactrHymy. Y audepeH-
LjasiHOj AnjarHO3m je pa3MaTpaH MeTacTaTCK1 U3MeHbeH JIeBY
cynpaknaBuKynapHu numeHu Hogyc. Minak, kako je Hogyc 6vo
NOKanv30BaH ucnpep BpaTtHe pacLyje n HemoCpeaHo UCMOA
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WITMTACTE Xe3fe U 610 CIMYHOT AeH3nTeTa Kao TKUBO LUTH-
TacTe Xe3fe, NOCTaB/beHa je AnjarHo3a akLieCopHe LWTuTacTe
Xnesge, WTO je KacHuje noTBphHeHo noHaembaHum KT nperne-
AMMa TOKOM [BOToANLLH-Er Nnepuopa npahema.

Kog 52-roguiutbe xeHe ca CUMNTOMMMa NoBpemeHor 6ona y
rpyarma 1 Kalsba, MOCTKOHTPacTHUM KT npernesom oTKprBeHu
Cy HoAasiHa CTPyMa LUTUTaCcTe XKJe3f4e U TPpU Hopyca ClnyHe
KT TekcType nokanu3oBaHa y roptbem meanjactTuHyMy, UCrnog
wrmTacTe xne3ge. [lpema Tome, NocTaB/beHa je AnjarHo3a
MeArjacTVHaNHNX TUPEOUHNX HOAZYCa CEKBECTPMPAHIX Of
HO03He CTpyMe.

3aksby4ak EKTonnuHn TupeongHu Hogycu ce KT npernegom
npuKasyjy Kao jaCHO orpaHu4eHu HOJyCu NCTOr AeH3unTeTa
Kao LUTWTACTa »Ke3aa, TIOKaNN30BaHN aHTEPUOPHO Y ropHeM
MeaunjacTUHyMmy.

KrbyuHe peunm: Wwrytacta xne3sa; KomnjyreprsobaHa ToMorpa-

dwja; eKTOMMYHN TUPEOMIHN HOLYCH; aKLeCOpHa WTMTacTa
xnesga
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pseudoaneurysm in a previously hypertensive
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SUMARRY

Introduction The renal artery and segmental renal artery pseudoaneurysm is a rare and usually asymp-
tomatic vascular lesion which in most of the cases thrombose spontaneously, but at same time it can be
a source of life-threatening hemorrhage and shock. Today, these pseudoaneurysms are discovered with
increasing frequency due to unrelated abdominal imaging or on screening work-ups for hypertension,
as well as widespread use of angiography. Typically, they are seen in patients after trauma, inflammation,
or renal surgery or biopsy.

Case outline In our case, a 52-year-old male patient with no prior history of surgery, significant abdomi-
nal trauma and systemic disease, presented with left flank pain and signs of hypovolemic shock that
manifested before the admission to the surgical emergency room. The CT scan promptly demonstrated
rupture of a large retroperitoneal hematoma with massive intraperitoneal hemorrhage. The angiography
confirmed the rupture of the renal artery pseudoaneurysm. The patient underwent urgent operation.
A life-saving nephrectomy was performed while intraperitoneal hemorrhage and retroperitoneal he-
matoma was evacuated. Fourteen days after surgery the patient was discharged fully recovered, with
normal diuresis and serum levels of creatinine and urea within referential values. During the period of
hospitalization, he was diagnosed with and treated for hypertension.

Conclusion Rupture of pseudoaneurysms followed by hemorrhage into the intraperitoneal cavity and
retroperitoneum is a life-threatening condition, as proven with this case, in which hypovolemic shock
manifested itself before the admission. We would like to highlight the importance of high blood pressure
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control and the importance of regular check-ups.

Keywords: renal artery pseudoaneurysm; rupture; life-threatening procedure

INTRODUCTION

Aneurysmal vascular lesions represent anom-
alous dilatations of the blood vessel lumen.
Following the pathological condition of the
vessel wall, these lesions are classified into true
aneurysms and pseudoaneurysms. A true an-
eurysm signifies a circumscribed dilatation of
an artery with the preservation of all three wall
layers — intima, media, and adventitia. In 90%
of the cases, they are extraparenchymal. [1, 2] In
contrast, a pseudoaneurysm arises from the dis-
ruption of the arterial wall continuity and repre-
sents a perfused hematoma contained solely by
the adventitia and perivascular tissues. These tis-
sues usually wield sufficient compressive force to
decrease the bleeding from the site of the lesion,
allowing reactive fibrosis to occur and encapsu-
late the hemorrhage [3-6]. It may involve both
the extraparenchymal or the intraparenchymal
renal artery, as well as its branches [7, 8].
While it is a rare and usually asymptom-
atic vascular lesion which in most of the cases
thrombose spontaneously, renal artery pseu-
doaneurysm (RAP) can be a source of a life-
threatening hemorrhage and shock [9, 10].
Spontaneous pseudoaneurysm of the segmental
renal artery is also a rare entity. Today, these

pseudoaneurysms are discovered with increas-
ing frequency due to unrelated abdominal im-
aging or on screening work-ups for hyperten-
sion, as well as widespread use of angiography
[11]. Typically, they are seen in patients after
trauma, inflammation, or renal surgery or bi-
opsy [12, 13].

Here, we report a rare case of rupture of a
spontaneous pseudoaneurysm from a segmen-
tal renal artery branch, presenting itself with
extensive intra- and retroperitoneal hemor-
rhage in a patient with previously uncontrolled
high blood pressure.

CASE REPORT

A 52-year-old male patient was admitted to
surgical emergency room of our institution in
a serious condition, somnolent to soporous,
hemodynamically unstable, with extreme hy-
potension 60/40mmHg, tachycardic with heart
rate around 160 beats per minute, tachypneic
with breath rate of 18 per minute, pale and
drenched in sweat. The abdomen was diffusely
tender, guarded and distended, suggestive of
an acute surgical condition. Heteroanamnestic
data obtained from the ambulance physician
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Figure 1. Large retroperitoneal hematoma on the left (axial computed
tomography section) involving both the perirenal and pararenal space;
aneurysmal dilatation of the left renal artery up to 18.8 mm in diameter

R
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Figure 2. Large hematoma of the retroperitoneum on the left (coronal
computed tomography section), with the largest intercommissural
diameter up to 213 mm

suggested that the patient had gross hematuria immedi-
ately after a sudden onset of severe left flank pain during
an intense physical activity. Further data were not available.
A Foley catheter was inserted and around 500 ml of bloody
urine was obtained, along with small blood cloths. Due to
the high suspicion of internal bleeding, the patient was sent
for an emergency computed tomography (CT) scan, which
was performed without and after intravenous injection
of a contrast medium. Meantime, blood analysis results
revealed hemoglobin at 7.2 g/dl (14-17.5), creatinine at
1.5 mg/dl (0.7-1.2), and urea at 49.8 mg/dl (12.8-42.8).
CT finding in the arterial phase indicated tortuous and
up to 18.8mm dilated left renal artery with active contrast
extravasation into the left retroperitoneal space from its
inferior segmental branch and the intraperitoneally large
amount of free fluid of blood consistency (Figure 1).

The CT scan also demonstrated a rupture of a large
retroperitoneal hematoma with massive intraperitoneal
hemorrhage. The left kidney was pushed cranially towards
the spleen by a massive hematoma that occupied the entire
left retroperitoneal space, measuring almost 220 mm in
length, and propagated perirenally, pararenally, and par-
tially to the contralateral side (Figure 2).

A giant cyst of the lower kidney pole with diameter up to
80 mm was also reported. The pyelon, left ureter, and urine
bladder were completely filled with blood. Active bleeding
was detected at the time of the angiogram (Figure 3).
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Figure 3. Virtual reality 3D imaging angiographic view of the aorta;
there is a large fusiform aneurysmal dilatation of the terminal part
of the left renal artery (after separation of a separate branch for the
lower part of the kidney) with rupture of the lower branch of one of
the middle interlobar arteries, with arrow marking the site of contrast
extravasation into the hematoma around the left kidney

Figure 4. The destruction of the lower pole of the left kidney, as a
source of massive bleeding

The patient was rushed to the operating room, where a
life-saving nephrectomy was performed, while intraperi-
toneal hemorrhage and retroperitoneal hematoma was
evacuated. The estimated blood loss was around 2500 ml.
Nine units of blood and 10 units of blood plasma, cryopre-
cipitate, and platelets were administered intraoperatively,
each. Later, examination of the removed kidney verified
the destruction of its lower pole, while the rest was not
pathologically altered (Figure 4).

The postoperative course was uneventful and the pa-
tient was discharged fully recovered after 14 days, with
normal diuresis and serum levels of creatinine and urea
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within referential values. During the period of hospitaliza-
tion, he was diagnosed with hypertension.

Written consent to publish all shown material was ob-
tained from the patient.

DISCUSSION

Renal artery aneurysms including pseudoaneurysms rep-
resent localized anomalous dilations of the renal artery or
its branches. Once thought rare, today they are discovered
with increasing frequency due to unrelated abdominal im-
aging or on screening work-ups for hypertension, as well as
widespread use of angiography. Overall incidence ranges
0.01-1%, and increases up to 2.5% in hypertensive patients,
and can be as high as 39% in patients with hypertension
unresponsive to therapy. The average age at diagnosis is
40-60 years. They occur more frequently in men, and are
primarily located on the right side. They can be congeni-
tal or acquired. Congenital aneurysms are associated with
autosomal dominant disorders, such as polycystic disease.
Acquired etiologies include long-standing and untreated
hypertension, atherosclerosis, trauma, inflammation, renal
surgical manipulation (open, laparoscopic, or endovascu-
lar), malignancy, irradiation, coagulopathy, etc. [10-14].
Clear pathophysiology is yet uncertain, but their devel-
opment is reported to be related to atherosclerosis and
fibromuscular dysplasia in 60% of the cases, and to renal
arterial hypertension in 25% of the cases [15, 16].

RAP arises from the disruption of renal artery wall
continuity. At first, a combination of hypotension, co-
agulation, and sufficient compressive force exerted by the
surrounding tissue, such as adventitia, renal parenchyma,
and Gerota’s fascia, results in decrease and cessation of
the bleeding. Later, dissolution of the blood clot results
in restoration of the normal blood flow and communica-
tion between the intravascular and extravascular space,
leading to the formation of a pseudoaneurysm. In time,
pseudoaneurysm can grow in size and eventually become
unstable, susceptible to rupture [17].

Signs and symptoms may include hematuria, anemia,
flank pain or abdominal tenderness, pulsatile abdominal
mass and shock. They may develop immediately after the
lesion occurred or may be delayed, as reported by several
studies [17, 18]. Hematuria is the most common symp-
tom which results from the erosion into the adjacent renal
collecting system [18]. However, patients with RAP may
present with nonspecific symptoms, may be completely
asymptomatic, or may not have any medical history related
to RAP, thus making diagnosis challenging due to potential
lack of suspicion from physicians.

Bearing in mind all of the above, and in the case
when patient presents with one or several complications,
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physicians need to be aware of them and to act quickly,
given a high mortality rate in case of rupture, which is up
to 80% [17, 18, 19].

Diagnosis of RAP is primary radiologic, either if dis-
covered incidentally or due to suspicion in the presence
of a complication. Doppler ultrasound may indicate the
existence of aneurysm or pseudoaneurysm, as well as the
active hemorrhage and existing hematoma. Contrast CT
scan can confirm the aneurysmal dilatation and define
its anatomic details, and can also demonstrate active ex-
travasations of contrast in case of bleeding and quantify
the retroperitoneal hematoma. Angiography is the imaging
modality of choice [20].

In our case, a male patient with no prior history of sur-
gery, significant abdominal trauma and systemic disease,
presented with left flank pain and signs of hypovolemic
shock that manifested before the admission in the surgical
emergency room. The CT scan promptly demonstrated a
rupture of a large retroperitoneal hematoma with massive
intraperitoneal hemorrhage. Angiography confirmed the
rupture of the RAP.

Methods of managing RAP are also a challenging issue.
A few modalities have been exploited so far. Depending
on the patient’s clinical condition, RAP can be treated by
nephrectomy, open vascular surgery, endovascular treat-
ment, or angiographic embolization [21, 22, 23]. The
urgent surgical indications include overt ruptures, exist-
ing renal damage, expansion of the aneurysm, and reno-
vascular hypertension. It is suggested that angiographic
embolization is the procedure of choice for RAP manage-
ment due to its minimally invasive and selective nature
along with maximal preservation of the renal parenchyma;
surgery remains a very important treatment in case of a
RAP, particularly in the presence of hypovolemic shock
[24, 25]. In our case, a left nephrectomy was performed
due to the urgency of the entire procedure, large blood
loss, and a large destroyed area of the renal parenchyma.
Prior to performing the nephrectomy, we had to evacuate
large retroperitoneal and intraperitoneal hematomas with
vascular control of the abdominal aorta. In this situation,
minor invasive procedures were unacceptable, so left ne-
phrectomy was the surgery of choice in our case.

Even though RAP is a rare entity, physicians may come
across it during their work. Rupture of pseudoaneurysms
with subsequent hemorrhage into the intraperitoneal cav-
ity and retroperitoneum is a life-threatening condition,
as proven in the presented case, in which hypovolemic
shock manifested itself before the admission. Therefore,
we would like to highlight the importance of high blood
pressure control and of regular check-ups.

Conflict of interest: None declared.
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PesiaK ciyuaj cnoHTaHe pynType nceygoaHeypusme 6ybpexHe apTepuje Kog

nPeTxXxoAHO XUnepTeH3nBHoOr bonecHuKa

[Jejan CreBaroBuh'?, Heb6ojwa Mutposuh'2, flamup Jawaposuh'?, Anekcangap Jlasuh?, bpaHko Jlykuh?

'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2KNMHUYKO-60MHMYKM LieHTap, 3emyH’, KniHiika 3a xupyprujy, Cnyxx6a onwwte xupypruje, beorpag, Cpbuja

CAMXETAK

YBogp lNceynoaHeyprsma 6ybpexxHe apTepuje Um teHux cer-
MEHTHMX rpaHa je peTka 1 061MYHO aCMMMTOMATCKa BacKyapHa
nesuja, Koja y BehHu ciyyajeBa cnoHTaHo Tpombo3upa. Mcto-
BPEMEHO, OHa MOXe PYNTypUpPaTH 1 OBECTY 10 XKNBOTHO Yrpo-
*aBajyher KpBapera 11 CTakba XMMNOBONEMUYHOT LIOKa. [laHac
Ce OBe MnceyfoaHeypu3Me OTKPKBajy 3aACHO Y CKNOMY LLPOKO
pacnpoctpatbeHe KT aHrnorpadcke AnjarHocTuke Hekor gpyror
abAOMMHANHOT MATONOLIKOF CTakba WIIN TOKOM CKPUHUHIA Ha
xunepTteHsujy. TunnyHo ce npumehyjy kog 6onecHrKa HaKoH
TpayMe, ynanHux npotieca, 6ybpexHe onepauyje nav broncuje.
Mpukas 6onecHuKa MNegeceTABOroAmLLIFN 60NECHVK MyLLKOT
nona 6e3 npeTxoAHe UCTopUje XMpypruje, 3HauajHe Tpayme
CTOMaKa 1 cucTemcke 6onecT, NPUMIbEH je Kao XWUTaH Ciyyaj
ca jakum 60510BMMa Yy IEBOj MONOBUHM TPOyXa 1 3HaKOBMMA
XUMOBOIEMUYHOT LIOKa. XNTHa KOMjyTepr3oBaHa Tomorpaduja
je nokasana pynTypy BeNKOr PeTponeprUTOHeaHor XemaToma
Ca MacMBHVM MHTPanepuUTOHeanHnm KpBaperem. KT aHrnorpa-
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duja je notBpgUNa pyTnypy nceynoaHeypusme bybpexHe ap-
Tepuje Koja je ancelypana npema fokbem nosy ieBor bybpera.
BonecHuK je x1THO onepucaH, Kapaa je ypaheHa neBa Hedppek-
TOMUja y3 eBaKyaLujy BenvKe KonnurHe criobofHe cBexe Kpau
1 Koarynyma UHTpanepuToHeasnHo, Kao 1 peTporneputoHean-
Hor xemaToma. YeTpHaecT fjaHa HakoH onepauuje 6onecHuK je
OTMYLUTEH NOTMNYHO OMOPAB/bEH, Ca HOPMANHOM ANYPE3OM 1
HVWBOOM KpeaTVHVHa 11 ypee y cepyMy yHyTap pepepeHTHUX
BpeAHoCTW. TOKOM neprioaa XocnuTanu3aLmje AnjarHoCTNKOBa-
Ha My je XunepTeH3uja, Koja je MenKaMeHTO3HO NCKOPUroBaHa.
3aksbyuaK PynTypa peHanHe nceyfgoaHeypusme ca Kppaperem
Y UHTpanepyToHeanHy Ayryby 1 PETPONEPUTOHEYM je KUBOTHO
yrpoxaBajyhe cTatbe, LITO je MoKa3aHo Yy HaLleM CJlyuajy, y Kojem
Ce XMMOBONEMUjCKY LOK MaHM$EeCTOBaO MPWIIMKOM Npujema.
MocebHO NCTNYEMO BaXKHOCT KOHTPOJIE BUCOKOT KPBHOT MpWi-
TWCKa 1 MeAMKaMETO3HOT TPeTMaHa OBakBMX 6onecHuKa.
KmyuHe peun: nceyfoaHeypusma 6ybpexHe aptepuje; pyn-
Typa; KpBapete
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Solitary cecal ulcer - case report and treatment
options according to literature review
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SUMMARY

Introduction Solitary cecal ulcer is a benign and extremely rare disease, as less than 300 cases have been
reported so far. The etiology is unknown, and it can be diagnosed by a pathohistological examination.
Often presented as an acute abdomen and rectal bleeding, it can mock various important and urgent
conditions. Treatment protocol is not defined. Extensive and radical surgeries are often performed due
to this benign disease mimic. Our aim was to indicate this disease, present the treatment, and to facilitate
the treatment plan for the disease.

Case outline A 67-year-old female patient was admitted to the Emergency Department with a clini-
cal manifestation of acute appendicitis. Emergency surgery was indicated by the diagnostic tests. The
intraoperative finding revealed an ulcer on the cecum, which was sutured. The patient fully recovered,
and subsequent colonoscopy and pathohistological findings indicated a solitary ulcer.

Conclusion It is possible to treat this condition by retaining the organ and avoiding major surgery.
Therefore, it is our opinion that it might provide significant assistance to clinicians in a similar situation.
Hence, it is undoubtedly an interesting case for archiving, especially since such a case had not been
recorded in our country previously.
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INTRODUCTION

Solitary cecal ulcer (SCU) is a rare, benign, and
specific entity. It is described only as a case re-
port or, in some rare cases as case series. SCU is
the ulcer of the cecum without common etiol-
ogy following pathohistological examination.
Between 250 and 350 cases of solitary colonic
ulcers have been reported in the world thus far,
whereas just over 258 cases have been detected
in the cecum. It was noted in subject-specific
medical publications that about 67% of this dis-
ease affects the cecum, 18% transverse colon,
hepatic, and splenic flexure, and 15% descend-
ing and sigmoid colon [1].

Cruveilhier described SCU for the first time
in 1832 [2, 3]. It is a rare disease and it can
easily be superseded by acute appendicitis or
colonic neoplasm. In most cases, it can involve
conservative treatment rather than surgical, ex-
cept in cases of perforation, obstruction, and
uncontrolled bleeding. The dominant symptom
is a pain in the lower right quadrant of the ab-
domen. It is diagnosed as an acute appendicitis
in 50% of cases. It can be identified as lower
gastrointestinal hemorrhage (33%), visceral
perforation (19%), or palpable abdominal mass
(16%) [1, 3].

Physical examination in most cases reveals
tenderness in the lower right quadrant of the
abdomen, and in some cases it might be re-
flected as an acute abdomen or rectal bleeding.
Laboratory tests are nonspecific; inflammation
markers can be elevated, blood count may

be lowered, tumor markers are not elevated.
Radiographic imaging is usually nonspecific
or it can show bowel obstruction or pneumo-
peritoneum due to perforation. Ultrasound
of the abdomen is also nonspecific or it can
show a mass in the cecal region. Computed
tomography usually shows wall thickening of
the cecum. The best way to diagnose SCU is by
conducting colonoscopy screening, followed by
a pathohistological examination of a biopted
or resected sample. Findings are usually non-
specific chronic inflammation, and rarely an
acute inflammation. There is no substantial
reasoning about etiology in these samples. It is
speculated that long-term use of non-steroidal
anti-inflammatory drugs (NSAID) is the main
causative agent of SCU.

The typical position of the ulcer is lateral,
anti-mesenteric, on the cecum wall, 2 cm cra-
nial from the ileocecal valve [4, 5, 6].

For this study, it was of interest to point out
this disease, to present how we have managed
this rare condition, and to contribute to defin-
ing a treatment protocol for this disease.

CASE REPORT

A 67-year-old female patient was admitted
to the Emergency Department with the main
complaint of severe pain in the right lower
quadrant of the abdomen. The pain started
two weeks before the admission, when the pain
became unbearable. She experienced nausea
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Figure 1. Colonoscopy finding before biopsy

and vomiting. Rectal bleeding, weight loss, and other com-
plaints were not detected. The patient reported several
comorbidities — hypertension, ischemic cardiomyopathy,
diabetes mellitus, and previous myocardial infarction. The
patient regularly used the following medicines: isosorbide
mononitrate, trimetazidine, a combination of clopidogrel
and acetylsalicylic acid, the combination of ramipril and
felodipine, bisoprolol, atorvastatin, metformin, and gli-
clazide. She neither smoked for the last eight years nor
used alcohol.

The patient’s health status, on admission, was good -
she was normotensive, afebrile, with normal heart rate
and blood oxygen saturation. During palpation, we dis-
covered tenderness in the lower right quadrant of the ab-
domen and rebound pain, with peritoneal irritation and
without abdominal rigidity. There were no other signs of
the aforementioned condition, and the rest of the clini-
cal findings were satisfactory. Laboratory tests showed an
elevated number of white blood cells, 19.3 x 10°/L with
predomination of granulocytes 85% or 16.6 x 10°/L, el-
evated glycemia 9.32 mmol/L, and C-reactive protein 106
mg/L; on the other hand, hemoglobin and hematocrit were
lowered: 114 g/L and 34.4%, respectively. There were no
pathological changes in the urine. Ultrasonography of the
abdomen and urinary system showed cholecystolithiasis
(without inflammation), meteorism, dilatation of the right
pyelocalyx (grade I), without other pathological changes;
however, the appendix could not be displayed. Abdominal
radiography showed meteorism with hydroaeric level in
the right iliac fossa. The emergency surgery was indicated
due to suspected acute appendicitis with the risk of per-
foration.

Intraoperatively, a small amount of turbid whitish fluid
was found, however, the swab test was sterile. There was
an ischemic field on the lateral cecal wall, with an approxi-
mate diameter of 35 mm. Those areas were thin, dark,
and deserosed with signs of local peritonitis and reac-
tive appendicitis. We stitched that field in two layers with
polydioxanone 3.0 suture in a continued and interrupted
manner. Following appendectomy, flushing and drainage
were applied. During the postoperative period, the patient
was hemodynamically stable, afebrile, in good overall con-
dition with satisfactory local findings. Laboratory tests
showed a decline in inflammatory markers. The patient
was discharged from the hospital after seven days, receiv-
ing a recommendation for further therapy and a colonos-
copy screening in two months. The overall condition of
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Figure 2. Colonoscopy finding after biopsy

Figure 3. Colonoscopy finding after biopsy

Figure 4. The bottom of the ulcer (H&E, x 10)

Figure 5. Colonic mucosa with dystrophic crypts and laminae propriae
fibrosis in the lower part of the image (H&E, x 10)

the patient was satisfying during subsequent check-ups.
Three weeks after the surgery, the results of pathohistologi-
cal analysis of the appendix showed fibrous obliteration
of the appendix lumen. Three months after surgery, the
pathohistological analysis of findings of suspected biopted
change observed during the colonoscopy showed a separa-
tion of the wide and shallow lesion on the fold in front of
the valve, resembling an ulcer covered with fibrin; the rest
of the colon and rectum were free of pathological changes
(Figures 1, 2, and 3).

The pathohistological finding of Prof. Slavica Usaj,
M.D. (pathologist, subspecialist cytologist) was as follows:
the samples consist of fragments of necrotic detritus and
fragments of colonic mucosa with ulceration of the entire
thickness of the mucosa; the bottom of the ulcer makes
nonspecific granulation tissue imbued with a mixed in-
flammatory infiltrate; in the surrounding mucosa, crypts
are distorted and lined with regenerative epithelium, elon-
gated and pseudo-stratified nuclei; one focus loses matura-
tion to the surface and the same type of change is found in
a small portion of the superficial epithelium. Therefore, she
concluded that it was a solitary cecal ulcer with the focus
of low-grade dysplasia (Figures 4 and 5).
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Figure 6. Control colonoscopy finding

Six months after the surgery, the patient did not ex-
perience any pain. She went for a control colonoscopy
screening nine months after the surgery. The findings
showed complete healing of the ulcer, the mucosa had
normal appearance; laboratory findings were within the
reference ranges, except for the blood count, which was
slightly lower than the lower limit of the reference values
(Figures 6 and 7).

For the publication of this case, we received written
consent of the patient and the Hospital Ethics Committee
No 01-797/9.

DISCUSSION

Referencing the available literature, we discovered a total
of 258 reported cases of solitary cecal ulcer. We searched
through PubMed database (148 cases reported in case re-
ports and case series), Google Scholar database (110 cases
reported in case reports and case series), Cochrane data-
base (there were no systematic reviews and meta-analyses
about solitary cecal ulcer), and Scopus database (no re-
ports). We were looking for cases of a cecal ulcer and a
solitary cecal (coecal) ulcer (ulcus) in these databases and
in the references of the publications that we found. We
excluded transplanted patients due to an altered immune
system, in which the cause of the ulcer is usually cyto-
megalovirus (CMV) [5]. Transplanted and dialysis patients
have a high mortality rate (50%) if surgery is required [7].

Our patient was a 67-year-old female; analysis of other
studies and their findings indicate that the sex ratio is usu-
ally 50:50 [8, 9]. The median age that we found in the case
series and reports is 57 years, which is similar to the results
of some studies that represented age predilection of 40-60
years [1] or age median of 61 years [8].

The clinical appearance and laboratory findings of our
patient suggested that she suffered from acute appendi-
citis. Emergency surgery was indicated. Colonoscopy or
resection of the specimen is necessary for pathohistologi-
cal confirmation, which is the only method to confirm
this entity. In our case, it was not indicated because of
the clinical picture of the acute abdomen and the risk of
potential complications it brings along, as well as because

‘ DOI: https://doi.org/10.2298/SARH210113108K

Figure 7. Control colonoscopy finding

of the complexity of delivery in unprepared patients. In
any other case - rectal bleeding, suspected tumor, pain of
unclear etiology - colonoscopy is crucial [3].

We opted for laparotomy instead of laparoscopy due to
suspected perforation and purulent peritonitis. We were
surprised by the findings since the change on the cecum
wall was not clear to us, and our first thought was ischemia
due to micro-embolization or the action of some aggres-
sive agent. The limitation of change was clear and proper.
There was no perforation.

According to some authors, a possible etiology of SCU
is limited ischemia, caused by vasculitis and/or micro-
embolization of the terminal branches of the colon nu-
tritional arteries [9, 10]. The most frequently mentioned
cause of SCU are NSAID drugs [11], but we found only a
few cases of SCU in patients on NSAID therapy. For other
patients, it is either unknown whether they used NSAID
or not. Our patient also did not use NSAIDs, but she used
acetylsalicylic acid for several years.

We decided to preserve the colon and provide the lesion
with seromuscular sutures in two layers. The integrity of
the wall, the vital edges of the ulcer, and the absence of a
palpable tumor were reasons to think that suturing the
ulcer and preserving the colon was a good solution, and
perhaps the best one. The appendectomy was executed due
to inflammatory altered walls. It was most likely a conse-
quence of regional inflammation. Two authors performed
similar surgery in cases of SCU with the clinical findings of
appendicitis or perforation [12, 13]. In the earlier period,
surgical treatment of this entity was insisted on [14], while
in recent times, conservative treatment has been favored,
except in cases of perforation, uncontrolled bleeding, or
acute abdomen [4, 15]. The range of applied operations
is wide. The most common is right hemicolectomy, open
or laparoscopic, about 41% of all operations duo to SCU
according to the available literature [16]. Other operations
- segmental resection and stoma, ileocecectomy and anas-
tomosis, cecostomy due to perforation, laparoscopic or
open sleeve cecectomy, open or laparoscopic-assisted ulcer
excision, or even total colectomy - are rarely performed.
Conservative therapy includes symptomatic therapy, blood
replacement if necessary, and regular colonoscope moni-
toring, but without exactly specified intervals. Two authors
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presented two successful treatments with antibiotics, cip-
rofloxacin, and metronidazole [4, 9].

A big problem is pathohistological confirmation, as it
is the only way to confirm SCU with certainty. The acute
condition represents an even larger issue. In most such
cases, pathohistological confirmation is not possible. Also,
there is a growing possibility that a larger and more radical
operation will be performed due to benign disease. It is
very difficult to prevent such an outcome. According to the
experience of several authors so far, in cases of accidental
discovery, pathohistological verification and conservative
treatment is the best option. But the question what to do
in case of an acute condition remains.

Our case confirmed that minimal surgical interven-
tion with organ preservation is possible. The organ and
its function can be preserved completely, facilitating a bet-
ter quality of life for the patient. A significant benefit is
that there is less chance of complications which happen
after major resection procedures, such as non-healing of
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ConuTtapHM YAKYC LLeKyMa — NPUKa3 cayyaja v Tepanujcke moryhHoctu npema

nperneay nuteparype

Barba KyHkuH, AnekcaHgap OrtbeHoBIh

Onwrta 6onHnua , Hhophe JoaHosuh'’, Onerbetbe onwwTe Xupypruje, 3petbarinH, Cpbuja

CAMETAK

YBog ConutapHm ynkyc LieKyma je 6eHUrHO 1 eKCTPEMHO PETKO
060sberse; 10 cafa je npujaB/beHo Makbe o 300 cnyyaja. Y3-
poYHNK 060sbetba je Hemo3HaT, a Moxe 6utn noTepheHo camo
MaTOXMCTONOLIKUM UCMUTUBaHEM. YecTo je mpe3eHTOBaHO Kao
aKyTHY abJOMEH 1 PeKTasHO KpBapetbe, @ MOXe MUTMPATH 1
pa3Ha apyra 6uTHa 1 ypreHTHa cTatba. He mocToje npoTokonu
neyerba 3a 0BO 060JbEHE, @ YECTO CE U3BOJE BENINKE U Paju-
KanHe onepauyje 360r Hera.

Haw uwb je pa NpeacTaByMo Kako CMO peLunnv jefjaH Takas
cnyvaj.

Mpuka3s 6onecHuka MeHa ctapocty 67 roguHa NpUMIbeHa je
y YPreHTHW LieHTap ca CIMKOM akyTHOT aneHauuuTmca. HakoH

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):204-207

ypaheHe AnjarHocTuke NHAUKOBaHa je XTHa onepauuja. UH-
TpaonepaTMBHU Hanas je yKa3nBao Ha y/KyC LieKyma, Kojui CMO
npeLunnu, Yume CMo cadyBanu opraH. bonecHuua ce y notny-
HOCTV OMOpPaBKa, a KACHUjN KONOHOCKOMCKM 1 MaTOXUCTONO-
LKW Hana3 je MoKa3ao fia je y NuTakby CONUTapHM YNKYC LieKyma.
3aksbyuak Moryhe je cauyBatu opraH v n36ehu Behy onepa-
Lmjy KOA NocTojaka 0BOr 060sberba. MuLsbera cmo Aa 61 0Baj
cJlyyaj morao noMohu KnvMHu4apuma Koju ce Hahy y CinyHoj
cutyaumju. CBakako, CJlyyaj je 3aHMM/bMB 3a apXrBMpPaH-e, No-
rOTOBO LUTO Y HALLIOj 3eM/bU joL Huje 3abenexeH OBaKaB ClyYaj.

KmbyuHe peun: ynkyc; peTko 060/betbe; LieKyM; 060/bere Ko-
NIoHa

www.srpskiarhiv.rs
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Case report of a patient with toxic epidermal
necrolysis with complications and review of
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SUMMARY

Introduction Toxic epidermal necrolysis (TEN), also known as Lyell's syndrome, is a rare exfoliative disorder
with a high mortality rate. This entity was first described by Lyell in 1956, who termed the condition ‘toxic
epidermal necrolysis, pointing out that drug sensitization was generally considered to be the mechanism
leading to this syndrome. The drugs most frequently involved are nonsteroidal anti-inflammatory drugs
(NSAID), chemotherapeutic agents, antibiotics, and anticonvulsants, although viral, bacterial, and fungal
infections, as well as immunization, have been described.

Case outline We present a 72-year-old man with the following history. Five days before he was admitted,
the patient had high fiver and sore throat. He was treated with antibiotics and NSAID because he had
bronchopneumonia, after which he developed itchy skin rash all over his body, followed by the sensation
of slight sore throat, with conjunctival hyperemia and hard breathing and high fiver, due to which he was
hospitalized in the local hospital. After worsening of the symptoms, followed by urticaria-like plaques
and bullae with progress all over the body, the patient was moved to our institution and placed in the
Intensive Care Unit, under suspicion of TEN. The aim of the paper presented here is to give a thorough
summary of our literature review searching for the best therapy modalities for our patient with TEN.
Conclusion Our standpoint is that TEN patients with multiorgan system lesions, with 80% of the total body
surface area affected, and with SCORTEN scale score of 4 can be successfully treated if diagnosed early.
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INTRODUCTION

Toxic epidermal necrolysis (TEN), also known
as Lyell’s syndrome, is rare exfoliative, life-
threatening disorder, drug-induced, muco-
cutaneous disease, with high mortality rate.
This entity was first described by Lyell [1] in
1956, who termed the condition ‘toxic epider-
mal necrolysis, pointing out that drug sen-
sitization was generally considered to be the
mechanism leading to this syndrome. Stevens-
Johnson syndrome (SJS) was first described in
1922 by Stevens and Johnson [2] in a report
of two young boys, as an acute mucocutane-
ous syndrome with eruptive fever, stomatitis,
and ophthalmia. The drugs most frequently
involved are nonsteroidal anti-inflammatory
drugs (NSAID), chemotherapeutic agents, an-
tibiotics, and anticonvulsants, although viral
(herpes simplex virus), bacterial (Mycoplasma
pneumoniae), and fungal infections, as well
as immunization, have also been listed. Well
known drugs that can induce TEN or SJS are
the following: allopurinol, trimethoprim-sul-
famethoxazole, cephalosporins, quinolones,
carbamazepine, phenytoin, phenobarbital, and
NSAIDs. Recent studies suggest that several
drugs, such as carbamazepine and allopurinol,
are reported to have a strong relationship with
a specific human leukocyte antigen type. This

relationship differs between different ethnici-
ties [3, 4]. TEN and SJS are considered to be
two ends of a spectrum of severe epidermo-
Iytic adverse cutaneous drug reactions, differ-
ing only by their extent of skin detachment [3].

The incidence of TEN is very low (1-2 cases
per one million people), but reported mortal-
ity rates vary 20-60%. Although a study in the
USA indicated that the incidence rate is 1.58-
2.26 cases per one million people, the overall
incidence of SJS/TEN remains unclear [4, 5].
Some studies of HIV-positive patients show a
much higher incidence rate than in other popu-
lations. Disease severity and prognosis can be
further delineated utilizing the SCORTEN cri-
teria [6, 7].

The pathogenesis of TEN is still not fully
clear. The widespread epidermal death is
thought to be a consequence of keratinocyte
apoptosis. The majority of studies focus on
the role of T cells. Recent studies indicate that
TEN may be an MHC-class-I-restricted specific
drug sensitivity resulting in clonal expansion
of CD8+ cytotoxic lymphocytes with a poten-
tial for cytolysis. Dysregulation of the tumor
necrosis factor (TNFa) system is also likely to
be involved in TEN pathogenesis. Functional
studies showed that FAs-L was typically active
on keratinocytes in TEN. The expression of
Fas-L on human keratinocytes is upregulated
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by cytokines including IL-1p, I1-15, IFN-Y, and TNF-a
realized by keratinocytes themselves and also by skin-
infiltrating immunocompetent cells [8-11].

The clinical course of TEN is characterized by a pro-
dromal phase with influenza-like symptoms, followed
by intense erythema, urticarial plaques, and bullae with
progress over a day or two to a more generalized epider-
mal slough, with involvement of the mucosal surfaces.
Progressive neutropenia and thrombocytopenia may de-
velop within a few days and, together with septic com-
plications, may lead to multiorgan failure and death. The
severity-of-illness score for TEN (SCORTEN) is a measure
of severity of illness for toxic epidermal necrolysis. The
score is determined by the number of present risk factors.
The higher the score is, the greater the mortality rate for
the patient. The presence or absence of seven risk factors
is used to determine the SCORTEN: (1) age > 40 years,
(2) malignancy, (3) total body surface area affected > 10%,
(4) heart rate > 120 beats per minute, (5) blood urea ni-
trogen > 28 mg per dl; (6) serum glucose > 250 mg per dl;
(7) serum bicarbonate < 20 mEq per I. The absence of a
risk factor is scored as zero; the presence of a risk factor is
scored as one. SCORTEN ranges 0-7 [3].

The aim of the paper presented is to give a thorough
summary of our literature review searching for the best
therapy modalities for our patient with TEN.

CASE REPORT

We present a 72-year-old man from small town who pre-
sented with five days of high fever and sore throat and
was diagnosed with bronchopneumonia. The patient was
treated with antibiotics (amoxicillin and gentamicin) and
NSAID. After five days, the patient developed itchy skin
and rash all over his body, followed by sore throat, con-
junctival hyperemia, and difficulty in breathing. He was
initially hospitalized in the local hospital. After worsening
of symptoms followed by urticaria and bullae with progres-
sion all over his body, the patient was hospitalized at our
institution, in the Intensive Care Unit, under suspicion
of TEN.

In the Intensive Care Unit, physical examination re-
vealed 80% of the total body surface area (TBSA) was af-
fected with severe bullous skin changes, followed by con-
junctival hyperemia, eyelid edema, oral mucosae erosions,
edema of the tongue, auricula of the ear and the external
ear canal, with de-epithelization of the skin. Severe balani-
tis was observed as well. The patient had difficulty speak-
ing due to the oral mucosa lesion, and with 80% of the
TBSA affected with severe bullae, which gave us a picture
of a superficial major scald burn that affected 80% of the
TBSA. The examination of the eyes by an ophthalmolo-
gist found de-epithelization of the borders of the eyelids
with corneal epithelium lesion. The patient was examined
by an otorhinolaryngologist and was found to have ul-
cerations and erosions in the vestibule of the nares, the
oral cavity, and the tongue, hyperemia of the epiglottis and
the hypopharynx. Additional laboratory analyses, such as
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Figure 1. Patient photograph on admission

Figure 2. Patient photograph - closer view on the patient’s rash on
admission

Treponema pallidum, M. Pneumoniae, HIV, HBSAg, anti
HCV, were all negative. Chest X-ray revealed diffuse opac-
ity, more intensive at the basis of the lungs, which corre-
lated with bronchopneumonia. Laboratory findings were
as follows: white blood cell count 10.5; red blood cell count
4.26; hemoglobin 124; hematocrit 0.37; platelet count 340;
C-reactive protein 130.1; coagulation panel was normal.

The patient had a history of seizures, chronic obstruc-
tive pulmonary disease, gastroesophageal reflux disease.
His home medications were phenobarbital, aminophylline,
and ranitidine.

We started major second-degree burn injury treat-
ment, with fluid resuscitation according to the modified
Burk formula. The patient was positive for Nikolsky’s sign
between affected skin lesions. Local treatment included
wound debridement and application of petroleum jelly
gauze and boric acid solution, every-day wound debride-
ment and bandage, antibiotic therapy with vancomycin
and cefepime according to sensitivity. Corticosteroids were
excluded due to wound healing. We stopped phenobarbital
and NSAID as they could possibly exacerbate TEN.

Our patient did not require mechanical ventilation.
SCORTEN scale score on day one was 4, which remained
the same on day three - SCORTEN scale score represented
high mortality rate risk. A skin biopsy confirmed the di-
agnosis of TEN. After intensive treatment we noticed a
decrease of rash and partial epithelization with skin pilling
in the areas which were not involved.
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We obtained verbal and signed consent of the patient to
publish the case report. This article was planned in compli-
ance with the Patient Rights Directive and ethical rules by
considering the principles of the Declaration of Helsinki.

DISCUSSION

TEN is an acute, life-threatening, exfoliative disorder with
high mortality rate. High clinical suspicion, prompt rec-
ognition, and initiation of supportive care are mandatory.
Once diagnosed, the management of SJS/TEN focuses pri-
marily on supportive care and wound management with
the addition of adjunctive medications. Thorough inves-
tigation of the pathogenic mechanisms is fundamental.
The definitive management of SJS/TEN remains to be es-
tablished. Supportive care is the most universally accepted
intervention for SJS/TEN.

Granulysin and CCL-27 serum markers are elevated in
patients with SJS/TEN and can be helpful markers to moni-
tor disease severity, as reported in some recent studies [12,
13, 14]. Further research is required before these markers
can be reliably used for diagnosis [15, 16].

A recently published study shows a possible connection
between TEN and a positive diagnosis of COVID-19 [17].

Furthermore, even after recovery, sequelae such as
blindness remain in some cases [4, 12]. Approximately 50%
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We decided to present this case because our patient had
been affected with lesions in multiorgan systems with su-
perficial major scald burns affecting 80% of the TBSA, with
successful outcome. While supportive care measures may
seem an obvious aspect of SJS/TEN patient care, providers
should understand that these interventions are imperative
and that they differ from the care recommended for other
critically ill or burn patients.

Conflict of interest: None declared.

10. Hama N, Nishimura K, Hasegawa A, Yuki A, Kume H, Adachi J,
et al. Galectin-7 as a potential biomarker of Stevens-Johnson
syndrome/toxic epidermal necrolysis: identification by targeted
proteomics using causative drug-exposed peripheral blood cells. J
Allergy Clin Immunol Pract. 2019;7(8):2894-7.e7.

11. Mounzer K, Hsu R, Fusco JS, Brunet L, Henegar CE, Vannappagari
V, et al. HLA-B*57:01 screening and hypersensitivity reaction to
abacavir between 1999 and 2016 in the OPERA® observational
database: a cohort study. AIDS Res Ther. 2019;16(1):1.

12.  Chung WH, Wang CW, Dao RL. Severe cutaneous adverse drug
reactions. J Dermatol. 2016;43(7):758-66.

13.  Ueta M. Findings by an International Collaboration on SJS/

TEN With Severe Ocular Complications. Front Med (Lausanne).
2021;8:649661.

14. FrantzR, Huang S, Are A, Motaparthi K. Stevens-Johnson
Syndrome and Toxic Epidermal Necrolysis: A Review of Diagnosis
and Management. Medicina (Kaunas). 2021;57(9):895.

15.  Arora R, Pande RK, Panwar S, Gupta V. Drug-related Stevens—
Johnson Syndrome and Toxic Epidermal Necrolysis: A Review.
Indian J Crit Care Med. 2021;25(5):575-9.

16.  Houschyar KS, Tapking C, Borrelli MR, Nietzschmann |, Puladi B,
Ooms M, et al. Stevens-Johnson syndrome and toxic epidermal
necrolysis: a 10-year experience in a burns unit. J Wound Care.
2021;30(6):492-6.

17.  Narang |, Panthagani AP, Lewis M, Chohan B, Ferguson A, Nambi R.
COVID-19-induced toxic epidermal necrolysis. Clin Exp Dermatol.
2021;46(5):927-9.

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):208-211



Case report of a patient with toxic epidermal necrolysis with complications and review of literature

I1pm<a3 60/1eCHMUKA Ca TOKCUYHOM enngepmasiHom HeKpoJIM3om Ca

KOMN/IMKauujama U npernea amteparype

[iparaHa Metposuh-Monosuh', Mupjaxa Metposuh-Enbas?

'YHVBep3UTETCKI KNMHUYKM LieHTap Cpbuje, KnnHrKa 3a oneKkoTIHe, NNacTUYHY 1 PeKOHCTPYKTUBHY Xmpyprujy, beorpag, Cpbuja;
“MeguumnHcKm LeHTap Opersetba 3a 6pury o BetepaHnma, Llejmc L. Miutepc’, byjopk, CjeanteHe AMepuuke [ipxase

CAXETAK

YBopg TokcyHa enngepmMainHa Hekponu3sa (TEH), no3Hata v kao
J1ajnoB cHAPOM, PETKO je ekcponmjaTnBHO 060/beHE ca BEOMa
BMCOKOM cTOMoM cMpTHOCTW. OBaj eHTUTET je npBu onucao Jlajn
1956. rognHe, 1 OBaj TEPMUH OMKCYje CTake ,TOKCUYHE enu-
JepMarnHe Hekponum3e”, anoctpodupajyhv Ha MegKameTo3HO
Y3POKOBaHy CEH3UTBHOCT Kao BoAehy MexaH13am OBOr CUHA-
poma. MearKameHT Koju cy Hajuelwhiv y3pok oBor CMHAPOMa
Cy HeCTepoVHN aHTUUHGIAMATOPHY JIEKOBY, XeMOTepaney -
LKW, aHTUOMOTMLM, aHTUKOHBYN3MBW, anu 1 BUpYcK, bakTepuje
U bUBKLIE, KAO 1 UMYHM3aLmja.

Haw uusb je 6ro ga npernegom HajHOBWje NUTEPAType NPo-
Hahemo onTrManHe Tepanujcke moganuTeTe 3a Haller 6onec-
HuKa ca TEH.

Mpukas 6onecHnka bonecHK, MyLKapaL, cTapocTn 72 rogu-
He, MIMao je 6POHXOMHEYMOHWjy 1 MOBULLEHY TeMMepaTypy net
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[AaHa, npaheHy 6onom y rpny. JleueH je aHTMOMOTHLIMMA 1 HeCTe-
POVAHUM aHTUNHGIAMATOPHKM NIEKOBUMA, HAKOH Yera [onasu
[0 pa3Boja ocre v cBpaba no Liesom Teny, Kao 1 pa3Boja bynos-
HUX NPOMEHa Ha KOXW, MPOMEHA Ha MYKO3MU, KOHjyHKTMBaJIHe
Xunepemmje, oTeXXaHOr Jucarba U BUCOKe TemrepaTtype, 36or
yera je Hajrpe 6110 XOCNWTaNK30BaH Y JIOKaNHOj 6oNHMLKW. 3601
nporpecuje 6yno3HUX NPOMEHA 1 MOropLUaH-a ONLITEr CTakba
60necHuK je npebayeH y TepumjanHy 34PaBCTBEHY YCTaHOBY
W NIeYeH Y jeAVHULI MHTEH3MBHE Here nof CyMHOoMm Ha TEH.
3aksbyuak CmaTpamo fja 6onecHnum ca TEH Koja 3axsata BuLe
of 80% nospLunHe tena, SCORTEN ckopom 4 1 apyrm opraH-
CKUM CUCTEMIMA Y3 NPaBOBPEMEHO MOCTaB/beHy CyMiby Ha TEH
MOry 61TV yCnewHo U3neyeHu.

KrbyuHe peun: TOKCMYHa enupepmanHa HeKponn3a; 1IeKoB1UMa
nHpykosaHa TEH; Operbetbe MHTEH3UBHE Here
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associated with myelin oligodendrocyte glycoprotein
antibodies
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SUMMARY

Introduction Myelin oligodendrocyte glycoprotein antibody associated disorders (MOGAD) are immune-
mediated inflammatory conditions of the central nervous system (CNS) with a wide clinical phenotypic
variability. In order to further understand the possible phenotype of MOGAD here we report a pediatric
case of acute disseminated encephalomyelitis (ADEM) associated with MOG antibodies.

Case outline A previously healthy four-month-old infant presented due to a 1-day history of fever up to
39°C and vomiting. On admission, she was encephalopathic. Repetitive and frequent stereotyped dystonic
movements were observed. Cerebrospinal fluid (CSF) examination showed pleocytosis (lymphocytes were
predominant) and proteinorachy. CSF culture and virology results were negative. Serum MOG antibodies
were positive. A prolonged electroencephalography showed continuous high-amplitude slow rhythmic
activity with captured stereotyped movement. Epileptic discharges were not seen. Although magnetic
resonance imaging showed signs of acute demyelinating encephalomyelitis, our patient did not have
seizures, despite neuroimaging findings of cortical lesions. Acute treatment with the corticosteroids led
to excellent response with full recovery.

Conclusion This case emphasizes the inclusion of the MOG antibodies testing in the initial work-up in
children presenting with acute encephalopathy associated with demyelinating or encephalitic abnormali-
ties on brain and/or spinal magnetic resonance imaging even when the clinical phenotype is unusual.
The prompt diagnosis of MOGAD is relevant for accurate disease monitoring and treatment strategies.
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INTRODUCTION

Myelin oligodendrocyte glycoprotein antibody
associated disorders (MOGAD) are immune-
mediated inflammatory conditions of the cen-
tral nervous system (CNS). MOGAD result
from damage to myelin oligodendrocyte glyco-
protein (MOG), expressed on surfaces of oligo-
dendrocytes and myelin sheaths in CNS [1, 2].
Autoimmunity to MOG represents a real
spectrum of acquired demyelinating syndromes
(ADS) with a wide clinical phenotypic variabili-
ty. Typical MOGAD presentations consist of de-
myelinating syndromes including optic neuritis
(ON) or transverse myelitis in adults and ON or
acute disseminated encephalomyelitis (ADEM)
in children [2, 3, 4]. Myelin oligodendrocyte
glycoprotein antibodies (MOG-abs) are seen
in up to fifty percent of children with ADS [5].
Brain magnetic resonance imaging (MRI)
findings in pediatric ADEM with MOG-abs
usually report diffuse signal changes in juxta-
cortical white matter, deep white matter and
deep grey matter, seen on both T2 weighted
and FLAIR images. More recently, the disease
spectrum has been expanded due to reports of
patients with MRI cortical signal changes [6].
The presence of MOG-abs is associated with
a non-multiple sclerosis (non-MS) course [3].

Disease course can be either monophasic or
relapsing, with subsequent relapses most com-
monly involving the optic nerve [7]. Because of
its clinical course, it is frequently confounded
with aquaporin-4 antibody (AQP4-ab) posi-
tive neuromyelitis optica spectrum disorders.
Early and accurate diagnosis of these distinct
conditions is very relevant as they have differ-
ent therapeutic approaches and MOGAD is as-
sociated with a better outcome and a quicker
response to the first line therapy [1].

In order to further understand the possible
phenotype of MOGAD, here we report a case
of pediatric ADEM associated with MOG-abs
with a movement disorder, and without sei-
zures, despite neuroimaging findings of corti-
cal lesions.

CASE REPORT

A previously healthy four-month-old infant
with normal antenatal profile presented a
day before admission with a fever up to 39°C
and vomiting, followed by acute onset of leth-
argy. Her consciousness rapidly deteriorated,
so they came to hospital. On admission, she
was drowsy with eye opening to voice and
response to pain. Her vital signs were within
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Figure 1. Brain magnetic resonance imaging demonstrating: A - cerebral oedema in supratentorial white matter (white arrow); B - segmental
nonhomogeneous T2/FLAIR hyperintense lesions of thalamus (white arrowhead), right lentiform nuclei (black arrow) and posterior left internal
capsule (long white arrow); the cortical disease is demonstrated in right occipital cortex (white circle); C - the lesions with similar magnetic resonance
characteristics are presenting infratentorial in left middle cerebellar peduncle (black arrowhead); D - there is a mild leptomeningeal enhancement

normal range. Neurological examination revealed four-
limb weakness, hyperreflexia of deep tendon reflexes and
bilateral extensor plantar response. Repetitive and frequent
stereotyped dystonic movements were noted, characterized
by symmetrical extension of the arms and flexion of the
wrists which initially responded to intravenous midazolam.
Phenobarbital maintenance dose was introduced.

Routine blood and metabolic tests were within normal
range. The computerized tomography scan was unremark-
able. Cerebrospinal fluid (CSF) examination showed pleo-
cytosis of 256 x 106/L (85% lymphocytes), high concentra-
tion of protein (0.67 g/L) with normal glucose, chloride
and lactate levels. CSF culture, serological test for Borrelia
burgdorferi and viral polymerase chain reaction test for
Herpes simplex virus — 1/2 and varicella zoster virus were
negative. The AQP4-abs and N-methyl-D-aspartate re-
ceptor antibodies (NMDAR-Abs) in the serum and CSF
were negative. Serum MOG-abs were positive with a titer
of 1:320 as well as serum and CSF oligoclonal bands, with-
out additional bands in the CSE.

Brain MRI, on day three of admission, demonstrated
cerebral oedema in the supratentorial white matter with
the segmental nonhomogeneous T2/FLAIR hyperintense
lesions of thalamus, and smaller lesions in the right len-
tiform nuclei and the posterior left internal capsule. The
cortical disease was demonstrated in the right occipital cor-
tex. The lesions with the similar MR characteristics were
present infratentorial in the left middle cerebellar peduncle.
There was a mild leptomeningeal enhancement. Spinal cord
and optic nerve involvement were not shown (Figure 1).
Three-Dimensional Time-of-Flight magnetic resonance
angiography was described as normal.

A prolonged three-hour electroencephalography (EEG)
showed continuous high-amplitude slow rhythmic activity
1-1.5 Hz with captured stereotyped movements. Epileptic
discharges were not seen.

She was initially treated with double intravenous anti-
microbials (ceftazidime and acyclovir) which were stopped
after negative culture and virology results. She was given
intravenous methylprednisolone (20 mg / kg / 24 h) during
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tive days followed by oral prednisolone (2 mg/kg) weaning
course over eight weeks. During glucocorticoid therapy she
made a gradual clinical improvement and at two-month
review she recovered almost completely, with normal mo-
bility and no focal neurologic deficit other than using her
left hand more. The control MOG-abs in serum were posi-
tive with a titer of 1:320.

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.

All procedures performed in study involving human
participants were in accordance with the ethical standards
of the institutional and/or 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 parents
of the patient.

DISCUSSION

Myelin oligodendrocyte glycoprotein associated disease
is a rare, antibody-mediated inflammatory demyelinating
disorder of CNS with various phenotypes predominantly
involving brain in the younger children. Even though the
phenotype in younger children is similar to ADEM with al-
teration in mental status, most experts consider MOGAD as
a distinct entity with different immune system pathology [8].

In our case, the poorly marginated white matter changes
in an encephalopathic child made us suspect an immune-
mediated encephalopathy. Although the condition resem-
bled the diagnosis of ADEM, some of the features were not
typical, in particular the cortical lesions and the movement
disorder. The cortical lesions are more common in patients
with encephalitis and MOG-abs presenting with increased
frequency of seizures [9, 10].

The movement disorders are more frequently seen in
NMDAR-abs encephalitis [11]. Brain MRI in NMDAR-abs
encephalitis is usually normal. Despite basal ganglia in-
volvement frequently described in children with MOGAD,
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the movement disorder is not a cardinal feature [4, 12].
There is a case report of pediatric MOG-abs positive
ADEM associated with movement disorder and seizures
[13]. Our patient had a prolonged video EEG that con-
firmed episodes of stereotyped movements which were not
epileptic. These abnormal movements stopped immedi-
ately after intravenous methylprednisolone treatment. The
maintenance dose of phenobarbital was discontinued as
she did not have previous seizures despite cortical lesions.

ADEM is the most frequent type of pediatric MOGAD,
but there is only one study comparing pediatric ADEM
patients with and without MOG-abs. The study pointed
that it is not possible to distinguish ADEM patients with
MOG-abs from those without it at the onset of disease,
without testing for MOG- abs, based on a few clinical and
radiological differences [14].

Serum MOG-abs were detected in our patient in the
acute phase with a titer of 1:320. Based on the fact that
the disappearance of the MOG-abs after the initial attack
might have prognostic implication, we retested the serum
MOG-abs in our patient after treatment with steroids.
Serum MOG-abs were consistent with a titer of 1:320 at
two-month review. There is no recommendation for regular
monitoring of MOG-abs titers for relapse prediction as the
literature review showed that only sparse data are available
on the usefulness of regular monitoring of antibody titers
in individual patients known to be positive for MOG-abs.
No long-term data were provided for the most of reported
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In conclusion, our case emphasizes the inclusion of
the MOG-abs testing in the initial work-up in children
presenting with acute encephalopathy associated with de-
myelinating or encephalitic abnormalities on brain and/or
spinal MRI even when the clinical phenotype is unusual.
The prompt diagnosis of MOGAD is relevant for accurate
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MpuKa3s geujer akyTHOT AUCEMUHOBAHOT eHLiehaNIOMMjeNIMTUCA YAPYKEHOT Ca
aHTUTEIMMA NPema MUjeIMHCKOM ONUTOAEHAPOLUTHOM INIMKONPOTEUHY

TaTjaHa Peyek-MyapuHuh'?, MsaHa Kaseuan'?, Katapura Konpustuek'?, fopa Pakih'?, Jacmuna Majuh’

1yHI/IBep3VITeTy Hosom Cagy, MeguumHckm dpakyntet, Hosu Cap, Cpbuja;
MHCTUTYT 3a 3APaBCTBEHY 3aWTUTY AeLie 1 oMnaavHe BojsoanHe, Hosu Cap, Cpbuja

CAMETAK

YBop Crama yApy»KeHa ca aHTUTeNIMma npema MujennHCKOM
ONINrOfEHAPOLUTHOM FIMKONPOTEUHY Cy UMYHCKI MOCPefo-
BaHe 3anasbeHcKe 60necTu LieHTpaaHOr HepBHOT CMCTeMa ca
pas3nnuntom GpeHoTMnckom BapujabunHowhy. Pagn 6omer
pa3ymeBatba MOryhuix KNMHUYKUX Npe3eHTauuja, nprKkasyje-
MO NeAnjaTpPrjCKK Cyyaj akyTHOT A1CEMUHOBaAHOT eHLedano-
MUjeNIUTICa YAPYKEHOT Ca aHTUTENMa Npema M1jenHCKOM
onvroaeHapounTHom npotenHy (MOI aHTuTena).

Mpuka3 6onecHnkKa MNpeTxoLHO 34PaBO XKEHCKO 0f0jue y3-
pacTa yeTMpy Mecella je faH Npeg npernes Masao nosuLle-
Hy TenecHy Temnepatypy go 39°C y3 noBpaharbe. Ha npuje-
My je 61510 COMHONIEHTHO A0 conopo3Ho. OncepBupaHu cy
CTEPeOTUNHN PENeTUTUBHN JUCTOHUYHN MOKPETU FrOpH X
ekcTpemuTeTa. [Nperneq uepebpocnvHanHe TeYHOCTH je pe-
rMCTPOBAO NyeouMTo3y (Ca npepgomMmHaLjom numdoumTa) n
npotenHopaxujy. Cepymcka MOT aHTuTeNa cy 61na no3nTre-
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Ha. Mpopgy:xeHa enekTpoeHLUedanorpaduja je pernctposana
viperynapHy, ClopoTanacHy enekTpoKOPTUKaHY ANCOYHKLW]Y.
EnunentndopmHe npomeHe HrCy 3abenexeHe TOKOM orncep-
BUPAHNX CUMETPUYHMX ANCTOHMX NOKPeTa pyKy. Ha ocHoBy
Hafla3a MarHeTHe pe3oHaHLie MOCTaB/beHa je AnjarHo3a akyTHoOr
ANceMMHOBaHOT eHuepanomujenuTmca. bonecHnk Huje MMao
KOHBYJI3VIBHE Haraje 1 NopeA NnocTojatba KOPTUKANHUX ne3uja.
[MpomnTHa KopTUKOCTeponaHa Tepanuja je foBena Ao NOTMyHor
HeypOoJIOLIKOT OMopaBKa.

3aksmyyak OBaj cflyyaj Harnawaga 3Hayaj ncnutmnaarwa MO
aHTUTeNa Kog AieLie Koja Cy pa3Biina 3HakoBe eHuedanonatuje
Ca perncTpoBaHMM Ne3unjama LieHTpasHOr HEPBHOT CUCTEMa,
YaK 1 Kaga KN1HMYKa npeseHTaumja Huje TrnmyHa. PaHo nocta-
B/batbe [j1jarHose je K/iby4yHo 3a afeKBaTHO Jieyetbe 1 npahetbe
TOKa 6onectu.

Kmbyune peun: MOl aHTWTENa; aKyTHN OMCEMUHOBAHU eHLie-
banommjennTnc; feTe; AUCTOHMjA
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A rare complication in a child undergoing
chemotherapy for Hodgkin lymphoma — multiple
cerebral venous sinus thrombosis

Aleksandar Kostic¢', Danijela Jovancic¢-Petkovi¢?, Aleksandra Aracki-Trenki¢®, Nebojsa Stojanovic',
Vesna Nikolov'
'Nis Clinical Center, Clinic for Neurosurgery, Nis, Serbia;

2Nis Clinical Center, Clinic for Pediatrics, Nis, Serbia;
3Nis Clinical Center, Center for Radiology, Nis, Serbia

SUMMARY

Introduction Risk factors for thrombotic events in patients receiving treatment for Hodgkin lymphoma
are not well known. Administration of some cytostatic medication, especially via central venous catheter,
corticosteroids, and hyperlipidemia can present some of them.

Case outline A case of a 15-year-old boy that had been newly diagnosed with Hodgkin lymphoma is
presented here. Chemotherapy according to vincristine, etoposide, prednisone, and doxorubicin (OEPA)
protocol was introduced a month before headache and vomiting occurred, so subsequently, brain com-
puter tomography was performed, and reviled laminar subdural pseudo-hemorrhage in the right occipital
region. After performing magnetic resonance imaging (MRI) venous thrombosis of the posterior part
of superior sagittal sinus, right transverses, and sigmoid sinus were presented. Low-molecular-weight
heparin (LMWH) and anti-edematous therapy was immediately initiated. Two weeks later, the patient
resumed the second cycle of chemotherapy combined with LMWH, as the previous symptoms of intra-
cranial hypertension resolved. Two years later, MRl showed an almost complete resolution of the finding.
The boy was in good clinical condition.

Conclusion Although administration of oral corticosteroids, could be rarely a risk factor per se for ce-
rebral sinus venous thrombosis in Hodgkin lymphoma patients, it remains an important treatment op-
tion. Adequate and prompt diagnostics and therapy are mandatory in cases of wide intracranial venous
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thrombosis as the prevention of possible intracranial hypertension and even fatal outcome.
Keywords: Hodgkin lymphoma; chemotherapy; cerebral venous sinus thrombosis

INTRODUCTION

A French clinician Ribes [1] has published the
first case of thrombosis of the sagittal sinus in
a man who had suffered from altered concise-
ness and epilepsy, nearly two centuries ago.
Recently, many facts considering pathogenesis,
cause, and risk factors emerged, and novel diag-
nostic procedures and therapy options evolved.
Risk factors associated with cerebral sinus ve-
nous thrombosis are proved to be inherited or
acquired. The most frequently associated risk
factor is congenital thrombophilia. If acquired,
risk factors are numerous, like brain trauma [2],
infections of the central nervous system [3] or
local infections [4], nephrotic syndrome [5],
cranial tumors [6], hematological conditions
[7], medicaments and cranial surgery, preg-
nancy and puerperium [8].

Although we found a case of a girl that had
cerebral venous thrombosis (CVT) in non-
Hodgkin lymphoma [9], while reviewing the
literature we could not find a description of
Hodgkin lymphoma (HL) in children com-
plicated specifically by cerebral sinus venous
thrombosis [10]. This case report could be the
first one published.

CASE REPORT

A 15-year-old boy was diagnosed with HL,
sclerosis nodularis CS IIIA, two months before
admission to the Clinic for Neurosurgery. The
chemotherapy according to vincristine, etopo-
side, prednisone, and doxorubicin (OEPA) pro-
tocol was introduced and the patient tolerated
it well. The dose for vincristine was 1.5 mg/m?
IV on day 1, 8, and 15; for etoposide 125 mg/
m?* IV days 1-5; for prednisone 60 mg/m?, per
os days 1-15; and for doxorubicin 40 mg/m?
IV, days 1 and 15 [11]. After the second cycle
of the therapy, severe headache and vomiting
occurred. Immediately, brain computer tomog-
raphy was done (Figure 1) and a radiologist de-
scribed laminar occipital subdural bleeding, so
the patient was referred from the local medical
center to a neurosurgical examination.

After admission, conservative therapy was
introduced - 20% mannitol 60 ml/12h as anti-
edematous therapy, and 500 mg of paracetamol
when needed, as well as 5 mg of diazepam ev-
ery evening. His initial white blood cell count
was 0.5 x 10°/L, neutrophils 0.04 x 10°/L, lym-
phocytes 0.37 x 10°/L, monocytes 0.02 x 10%/L,
and thrombocytes 158 x 10°/L. After this, brain



Cerebral venous sinus thrombosis in a boy with Hodgkin lymphoma

Figure 1. Initial computed tomography of the brain of a 15-year-old boy with
sudden headache and vomiting; A: axial scan shows right occipital hyperdense
area; B: enlarged axial scan presenting altered signal in the area of the right
transverse sinus

Figure 2. Brain MRI; A: axial T2W tomogram shows the “empty-delta” sign; B
and C: axial FLAIR tomograms show thrombosis right transverse sinus (RTS)
and right sigmoid sinus (RSS); D: MR angiogram presents thrombosis of the
superior sagittal sinus, RTS, and RSS

Figure 3. A:T2W axial tomogram presents recanalization of the superior sagittal
sinus (SSS) (no delta sign); B: TTW postcontrast axial tomogram presents recana-
lization of the SSS; C: 3D magnetic resonance venography sinus recanalization
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magnetic resonance imaging (MRI) and angio-MRI
were performed and revealed not a hemorrhage
but thrombosis of the superior sagittal sinus (SSS)
(Figure 2A), right transverse (RTS), (Figure 2B),
and sigmoid venous sinus (RSS) (Figure 2C). Foci
of filling defect in the lumen of the sinuses with
“empty-delta” sign on T2-weighted images ap-
peared, but no signs of cerebral ischemia (Figure
2A).

The patient’s coagulation status appeared to be
normal, international normalized ratio (INR) of
1.3, prothrombin time (PT) of 26 seconds, partial
thromboplastin time (PTT) of 75% were also in
the normal range. Another MRI was performed
10 days later and no changes in findings were ob-
served. Coagulation profile on the next day was as
follows: PT 15 seconds, activated PTT 40.7 seconds,
D-dimer 2.1 ug/mL, fibrinogen 241 mg/dL, choles-
terol 140 mg/dL, and triglycerides (TG) 122 mg/
dL. The eye exam showed a normal finding of the
fundus. Low-molecular-weight heparin (LMWH),
Fraxiparine® (Glaxo Wellcome Production, Notre
Dame de Bondeville, France) was also administered
subcutaneously in a dose of 2 x 0.6 ml per day.
Several episodes of headache appeared again dur-
ing the disease, and the patient was treated three to
four days with mannitol 60 ml/12h, paracetamol,
and 5mg of diazepam in the evening as antiseizure
prevention.

The patient was not genetically tested. There
were not any data about malignancies or blood dis-
eases in family history. The levels of antithrombin,
proteins C and S were normal, as well as the reac-
tion of factor V to activated protein C.

After three weeks, the patient was discharged
from hospital in good clinical condition and
LMWH were administrated during the following
six months. His INR values were 2.3-3.1. After
LMWH, oral anticoagulant therapy rivaroxaban
(Xarelto, Bayer AG, Leverkusen, Germany) 15
mg a day was administered for a few months.
After that, antiplatelet therapy, acetylsalicylic
acid (Cardiopirin, G.L. Pharma GmbH, Lannach,
Austria) 100mg has been administrated up to the
present day. A follow-up examination of brain
MRI after six and 12 months revealed the partial
resolution of thrombosis. There were no clinical
symptoms or signs related to thrombosis. Two
years later, control brain MRI (Figure 3) showed a
complete resolution of the previous finding — mi-
nor residua of thrombosis. The boy was in a good
clinical condition.

This case report was approved by the institu-
tional ethics committee, and written consent was
obtained from the patient’s parent/guardian for the
publication of this case report and any accompany-
ing images.
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DISCUSSION

HL is a lymphoid neoplasm, usually presented with spe-
cific histopathologic and clinic characteristics. Neurologic
complications of HL are due to the disease itself or can be
iatrogenic. Headache is the most common clinical mani-
festation in 89%, followed by focal deficit and epilepsy in
one-half and one-third of the cases, respectively [12]. The
first-choice diagnostic procedures are MRI and MR ve-
nography, while LMWH is a cornerstone of the treatment
worldwide [12].

Why did the patient develop the CVST? Administration
of L-asparaginase, dyslipidemia, and high body mass in-
dex in a child with acute lymphoblast leukemia (ALL) can
cause SSS thrombosis. Hyperlipidemia is known to be one
of the risk factors for cerebral venous sinus thrombosis,
and L-asparaginase, a major component in effective ALL
treatment, is highly associated with temporal hypertriglyc-
eridemia in the pediatric population [13]. Corticosteroids
alone can induce the activity of lipoprotein lipase, which
may prevent a rise in TG on corticosteroid therapy [14].
On the other hand, some experimental studies showed
that levels of clotting factors and fibrinogen are rapidly in-
creased by glucocorticoids [15, 16]. In the population-based
case—control study by Johannesdottir et al. [17], patients
on corticosteroids had an increased risk of venous throm-
boembolism (VTE) and the effect was the strongest for
new users of systemic glucocorticoids. Also, an interesting
tinding was that oral glucocorticoids were associated with
a higher risk than the injectable form. They affect tissue
factor-mediated leukocyte procoagulant activity and inhibit
platelet aggregation in a later phase of treatment, and, in
general, may not be the only reason for hypercoagulability
in our patient. Chemotherapy for HL may lead to cerebral
infarction on the basis of embolism due to cardiomyopathy.
Anthracycline may induce cardiomyopathy [18].

Our patient was not treated with either of the above-
mentioned cytostatic, but according to the OEPA proto-
col, and a large cohort of 66,329 cancer patients with any
malignancy, chemotherapy-treated patients had double
increased risk of VTE compared to those who had not
received chemotherapy [19]. In our case report, the patient
also received oral prednisone 60 mg/m? for 15 days, and
that could be the reason for developing CVST in addition
to chemotherapy. He had a normal body mass index, and
there were no laboratory findings of dyslipidemia, and his
coagulation status appeared to be normal. Also, we did not
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perform genetic tests for congenital thrombophilia and
that is a significant shortcoming of the report [20].

Administration of the cytostatic via a central venous
catheter (CVC) is also a significant risk factor for devel-
oping VTE. David et al. [21] observed that 36% of NHL
patients with catheters, regardless of therapy, experienced
VTE events. Our institutional practice has been to admin-
ister OEPA via peripheral IV unless there was another
indication for central access. In this particular case, the
boy received therapy via a peripheral vein. Nonetheless,
CVC-related thrombosis are not located in the brain.
High-grade non-Hodgkin lymphoma is associated with
the highest incidence rate of VTE (8.3%), followed by low-
grade non-Hodgkin lymphoma and HL, 6.3%, and 4.7%,
respectively [22].

Risk factors for thrombotic events in patients receiving
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is a study by Borchmann et al [23]. A total of 193 thrombotic
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vein of Galen and internal brain veins (11%) [25].

Starting from the middle of the 20th century, when
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Adequate and prompt diagnostics and therapy are man-
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treatment option.
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PeTka KOMNAMKauMja Koa AeTeTa TOKOM XemoTtepanuje XouKkuHosor aumepoma —
BULIECTPYKe Tpomb03e LepebpanHmx BEHCKUX CUHYCa

AnekcaHgap Koctuh', laHnjena JoaHuuh-TMetkosuh?, Anekcanapa Apauku-PeHkuh?, Hebojwa CrojaHoBuh', BecHa Hukonos!

KnuHnuky yeHTap Huw, Knuhnka 3a Heypoxupyprujy, Huw, Cpbuja

2KnuHuuky yeHTap Huw, KnuHuka 3a geudjy nHtepHy meaunumty, Huw, Cp6uja;

3KnuHnukn ueHTap Huw, LeHTap 3a paguonorujy, Huw, Cpbuja

CAXETAK

YBog QDakTopy pr3rKa HacTaHKa TPOMOO3e 6oNecHMKa NeYeHnx
of XoLKvHoBor nMMdoMa HICY A0 Kpaja pasjaLutbeHu. Mpume-
Ha HeKMX LUTOCTaTMKA, HAPOUMTO NPEKO LieHTpaJsIHE BEHCKe
JIVIHWj€, KOPTUKOCTEPOANW U XUNEPSIUMIAEMI}A MOTY OUTH HEKI
o[} HbuX.

Mpukas 6onecHuKa Y pagy je npvkasaH ciyyaj fjevaka, 15-ro-
OVLWLHaKa, KOME je NOCTaB/beHa AujarHo3a XoLK1HOBOr MMMdo-
Ma. [pema Tepanunjckom NPOTOKOY BUHKPUCTUHA, ETONO3MA],
npeAHr30Ha 1 gokcmpy6rumHa (OETA) oparHupaHa je xemmo-
Tepanuja MmeceL laHa npe nojase rnaBobosbe 1 noBpahatba, Na
je ypaheHa komnjyTepr3oBaHa ToMmorpaduja Mo3ra v nokasana
je nocTojarbe TaHKoT Nceyfocy6AypasHoOr xemaToma y npegeny
[EeCHOT OKUMMNUTaNIHOT pexHa. HakoH ypaheHe marHeTHe pe-
30HaHLe MO3ra 3arnpaBo je OTKpVBEHa TPOM603a rop-er caru-
TaJIHOT CMHYCa, AeCHOT TPaH3BeP3aHOT U CUTMOUAHOT BEHCKOT

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):216-219

cnHyca. OpAyHMPaHY Cy HUCKOMOSEKYNAaPHIN XeNapyiH 1 aHTe-
Jemarto3Ha Tepanuja. Mocne fBe Hefierbe 60NECHUKY je YKIbyUeH
APYry LMKNYyC XeMnoTepanuje y KoMbrHaLuumju ca HUCKoMore-
KynapHUM XenaprHOM, MOLUTO Cy Ce 3HaLM UHTPaKpaHujanHe
xunepTteHsuje noByknu. Mocne fBe roguHe Hanas MarHeTHe
pe30HaHLie Mo3ra MoKa3ao je roToBO NOTRYHY HOpManu3auujy
CTatba. [leyak je 610 y [LOOPOM KIMHUYKOM CTakby.

3akrbyyak Vlako npumeHa opanHmx KOPTUKOCTEPOUAA MOXKe
noBpemMeHo 61TK haKTop pr3mKa 3a pa3Boj LiepebpanHmx TPoM-
603a BEHCKIX CMHYCa Ko bonecHyKa ca XoLKUHOBYM TuMdo-
MOM, OHV OCTajy Kao He3aobunasaH BUA TpeTMaHa. ABeKBaTHa
1 6p3a gujarHo3a u Tepanuja cy o6aBesHe y cyiyyajeBrMa ca
pallMpeHOM BEHCKOM TPOMOO30M, @ paay NpPeBeHLUje NHTPa-
KpaHujanHe xunepTeH3uje 1 NOCAeANYHOT CMPTHOT NCXOAa.
KmbyuHe peumn: XoLIKMHOB TMMPOM; XemoTepanuja; Tpombo3a
BEHCKOT LiepebpasnHor crHyca
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SUMMARY

Introduction Schwannomas are rare benign tumors of the gastrointestinal tract. Despite the differences
in features of schwannomas located in the stomach as opposed to peripheral or soft tissue schwannomas,
their immunohistochemical characteristics are the same. We present a case of a 14-month-old boy with
a gastric tumor who underwent a combined laparoscopic-endoscopic resection surgery, followed by
gastric schwannoma diagnosis.

Case outline The patient was admitted to our pediatric hospital with a fever of unknown origin. Endos-
copy, performed after recurrent hematemesis, revealed an ulcer in the gastric antrum. At the four-week
follow-up, gastroscopic and microscopic findings were normal. Two weeks later, a flank mass in the antrum
was detected by an ultrasound examination. A new gastroscopy and CT scan confirmed the presence of
a tumor-like mass, 5 cm in diameter. A combined laparoscopic-endoscopic polypectomy was performed
with a necessary conversion for complete resection of tumor. The initial histological findings were consis-
tent with a gastrointestinal stromal tumor. Due to this tumor’s rarity in childhood, the paraffin-embedded
tissue samples were referred for a second opinion. Histological and immunohistochemical characteristics
of the tumor made the gastrointestinal stromal tumor diagnosis unlikely and consistent with a completely
resected gastric schwannoma. No recurrence of the disease occurred during the seven-year follow-up.

Conclusion Combined laparoscopic-endoscopic surgery is a feasible and effective treatment for large
gastric tumors that cannot be excised endoscopically. Schwannoma should be included in the differential
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diagnostic consideration of gastric tumor lesions even in childhood.
Keywords: stomach; laparoscopy; endoscopy; neurilemmoma

INTRODUCTION

Gastrointestinal (GI) schwannoma was first
described in 1988 by Daimaru et al. [1]. The
stomach is the most common site, and gas-
tric schwannoma (GS) represents 0.2 % of
all gastric neoplasms [2]. They are believed
to arise from the disperse autonomic nerve
Schwann cells, in contrast to much more com-
mon schwannoma of the skin, connective tis-
sue, and other internal organs that arise from
peripheral nerves. These differences are also
related to schwannomas’ gross and histological
features in the gastric location [2]. Also, un-
like peripheral schwannoma, GS is rarely as-
sociated with neurofibromatosis, so it probably
has a different genetic basis [3, 4, 5]. However,
the immunohistochemical characteristics of
schwannomas in all locations are the same.
Immunohistochemistry plays a pivotal role in
distinguishing GSs from more common mesen-
chymal tumors in the GI tract: gastrointestinal
stromal tumor (GIST), smooth muscle neo-
plasms and inflammatory fibroid polyp [2-5].

GS occurs predominately in adults and is
more common in women. The symptoms are

nonspecific and it may be detected incidentally
[2,4,6].

Endoscopy with simultaneous resection of
the lesion is highly advisable for GI lesions in
mucosal and submucosal locations. Still, open
or laparoscopic surgical resection has been the
only available treatment in most cases of deeply
sited gastric neoplasms with excellent postop-
erative prognosis [2, 4, 7, 8].

We present a case of a 14-month-old boy
with a gastric tumor who underwent a com-
bined laparoscopic-endoscopic resection pro-
cedure, followed by the histopathological di-
agnosis of GS.

CASE REPORT

The patient was admitted to our pediatric clinic
with a fever of unknown origin. Clinical ex-
amination did not reveal the cause of the fever.
Non-steroidal anti-inflammatory drugs were
administered. After recurrent hematemesis,
on the seventh day of the hospitalization, en-
doscopy was performed, which revealed a large
ulcer with a diameter of 38 mm in the stomach’s
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antropyloric segment (Figure 1A). Afterwards, the pa-
tient was under a clinical follow-up and was treated with
pantoprazole. After a four-week follow-up, gastroscopic
and microscopic findings were normal (Figure 1B). Two
weeks later, a flank mass in the antrum was found by an
ultrasound examination. New gastroscopy and CT scan
confirmed the presence of a well circumscribed, polypoid,
submucosal tumor mass measuring 4.8 x 4 x 4 cm, lined
with flattened mucosa, in the antropyloric region.

A combined laparoscopic-endoscopic resection, the
so-called “rendez-vous” procedure, was performed the
next day. Under general anesthesia, the endoscope was
inserted, and the location and diameter of the tumor
was confirmed (Figure 1C). Then the camera port was
inserted in a standard infraumbilical position using an
open Hasson technique. A carbon dioxide pneumoperi-
toneum was established, with a pressure of 8-10 mmHg.
Two additional ports (5 mm) were inserted into the left
and right upper quadrants. Firstly, a front abdominal wall
gastrotomy was performed using endoscopy navigation.
Then an excision of the tumor in its entirety was made. The
standard laparoscopic operation was practically converted
to video-assisted procedure (Figure 1D). It means that the
stomach was exteriorized through umbilical port, which
was slightly enlarged, and polypectomy was performed
extracorporeally. As a result, the defect remained on the
back wall due to the radicality of the resection. The opera-
tion was completed with the closure of the posterior and
anterior stomach wall, both with direct sutures. Finally, a
nasogastric tube was placed.

Initially, the tumor, which measured 5 cm in the larg-
est diameter (Figure 1E), was diagnosed as GIST. Due to
the extreme rarity of GIST in childhood, tissue samples
were sent for a second opinion (Belgrade). The tumor
was composed of elongated spindle cells with mild nu-
clear atypia and moderate mitotic activity (15 mitoses /
50 high-power field). Interstitium was myxomatous with
a decreased density of tumor cells. Except in the central
area of the ulceration, the tumor was lined with atrophic
mucosa. The tumor at the base showed infiltrative growth
between the muscle propria fibres (Figure 2A-C). After
immunohistochemical staining, tumor cells were positive
for vimentin, S-100 (Figure 2D), GFAP, focally CD34, and
negative for desmin, muscle-specific and smooth muscle
actin, caldesmon, calponin, CD117, DOG1, ALK-1, CK,
EMA, BCL-2, CD99, and TLE-1. Histological and immu-
nohistochemical characteristics of the tumor made the
diagnosis of GIST extremely unlikely and were consistent
with GS. Resection margins were tumor-free. Histological
and immunohistochemical analyses were repeated by an
expert team (Liverpool, UK), who agreed with the diagno-
sis of GS. Due to the lack of clinical criteria and negative
family history, neurofibromatosis was also unlikely.

The postoperative course was uneventful. No adjuvant
therapy was administered. There was no recurrence of the
tumor during seven years of follow-up (Figure 1F).

This study was designed as a case report and was con-
ducted according to the guidelines of the Declaration
of Helsinki. It was approved by the Institutional Review
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Figure 1. Diagnostic and treatment procedures; A: a large ulcer in the
gastric antrum found on the first endoscopy; B: a normal finding on
the second endoscopy; C: laparoscopic view of the tumor after open-
ing the anterior wall of the stomach; D: conversion to video-assisted
surgery; E: macroscopic appearance of the tumor; F: postoperative
endoscopy

Figure 2. Histology of the gastric schwannoma; A: microtrabecular
growth pattern of relatively uniform spindle cells and dilated capillaries
in the stroma (H&E, x 200); B: atrophic gastric mucosa above the tumor
(H&E, x 100); C: infiltrative growth through the muscularis propria at
the base of the tumor node (H&E, x 50); D: immunohistochemically
typical diffuse tumor cells positivity for S-100 protein (x 100)

Board of the Institute for Child and Youth Healthcare of
Vojvodina (No 2284 from June 4, 2021).

DISSCUSION

Most tumors located in the stomach above the muscularis
propria can be excised endoscopically. The available tech-
niques comprise snare polypectomy, endoscopic mucosal
resection (EMR), and piecemeal EMR [9, 10]. If the tumor
is located in the deeper layers, the possibility of complete
resection is questionable. The optimal treatment for such
tumors is an open or laparoscopic surgery [11, 12].
Laparoscopic wedge resection is being performed with
increasing frequency [13, 14, 15]. In 2004, the National
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Comprehensive Cancer Network and The European
Society of Medical Oncology published consensus state-
ments doubting the efficacy of laparoscopic resection for
GIST of the stomach [16]. In this report, laparoscopic re-
section is approved for GIST smaller than 2 cm. According
to recent publications, many surgeons achieved complete
resection (R ) laparoscopically, with no complications in
terms of rupture or tumor spillage [17].

Combined laparoscopic-endoscopic techniques rep-
resent an innovative concept in the treatment of colonic
and gastric lesions. The idea for this approach came from
the paper by Pelizzo et al. [18] published in 2007. The first
procedure in our clinic was performed 13 years ago to treat
a patient with familial adenomatous polyposis syndrome.
Minimally invasive “rendez-vous” surgery allows for the
opportunity to make an accurate histological analysis while
a high level of patient comfort is maintained [19, 20].

About three-quarters of GI tract schwannomas are lo-
cated in the stomach, most commonly in the area of the
great curvature, followed by antrum and fundus [4, 5, 6, 8].
Lauricella et al. [8] found 686 patients with GS published
in the English-language literature over a period of 30 years.
Most of the articles dealt with individual cases. Only 10%
of all tumors were removed endoscopically, while an equal
number of other tumors were removed by total/subtotal
gastrectomy and local excision, respectively. Tumor re-
currence was very infrequent and did not depend on the
surgical method.

All of 221 patients with GS in the literature review by
Hu et al. [6] were older than 40 years. The youngest reg-
istered patient with GS so far was a 16-year-old girl [21].

The histological features of the tumor in our patient
confirm that GS histologically differs somewhat from
peripheral or soft tissue schwannoma. Unlike soft tissue
schwannoma, GS is usually not encapsulated, lacks nuclear
palisading (Verocay bodies), alternating areas of hyper-
cellularity (Anthony A and B), vascular hyalinization and
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dilatation. GS often has a peritumoral cuff-like lympho-
cytic infiltration, microtrabecular architecture and cellular
atypia [4, 6]. Mitotic activity in our tumor was at the upper
limit (criteria for separating benign from malignant GS)
[6]. GS is very rarely associated with neurofibromatosis 1
and 2 syndrome.

Immunohistochemical analysis remains the main di-
agnostic method for distinguishing spindle cell tumors,
including mesenchymal tumors of the gastric wall. In our
case, repeated analyses in two laboratories specialized in
pediatric pathology showed negative immunohistochemi-
cal staining results with markers characteristically positive
in GIST (CD117, DOG1). The key markers for schwan-
noma differentiation, S-100 and GFAP, were positive in
this case. Also, the immunophenotype of tumor cells did
not correspond to some of the very rare childhood tumors
(myofibroblastic neoplasms, solid fibrous tumor, synovial
sarcomas, and some types of hemangioendotheliomas).

Combined laparoscopic-endoscopic polypectomy is a
feasible and effective treatment for large gastric tumors
that cannot be excised endoscopically. This is a safe tech-
nique that enriches the therapeutic range of the surgeon
and healthcare institution in which it is performed. This
case suggests that schwannoma should be included in the
differential diagnostic consideration of gastric tumor le-
sions even in childhood.

ACKNOWLEDGEMENT

We thank Dr. George Kokai and his colleagues from the
Department of Histopathology, Alder Hey Children’s
Hospital, Liverpool, UK for their great help in the histo-
pathological diagnosis of this tumor, and Mr. Simon Belcher
and Dr. Dejana Bozi¢ for the excellent photo editing.

Conflict of interest: None declared.

7. Lomdo M, Setti K, Oukabli M, Moujahid M, Bounaim A. Gastric
schwannoma: a diagnosis that should be known in 2019. J Surg
Case Rep. 2020;2020(1):rjz382.

8. Lauricella S, Valeri S, Masciana G, Gallo IF, Mazzotta E, Pagnoni
C, et al. What about gastric schwannoma? A review article. J
Gastrointest Cancer. 2021;52(1):57-67.

9.  van Hattem WA, Shahidi N, Vosko S, Hartley |, Britto K, Sidhu M,
et al. Piecemeal cold snare polypectomy versus conventional
endoscopic mucosal resection for large sessile serrated lesions:

a retrospective comparison across two successive periods. Gut.
2021;70(9):1691-7.

10.  SunW,WuS, Han X, Yang C. Effectiveness of endoscopic treatment
for gastrointestinal neuroendocrine tumors. A retrospective study.
Medicine. 2016;95(15):€3308.

11. Abe N, Takeuchi H, Ohki A, Hashimoto Y, Mori T, Sugiyama M.
Comparison between endoscopic and laparoscopic removal of
gastric submucosal tumor. Dig Endosc. 2018;30(Suppl.1):7-16.

12.  Nishida T, Goto O, Raut CP, Yahagi N. Diagnostic and treatment
strategy for small gastrointestinal stromal tumors. Cancer.
2016;122(20):3110-8.

13.  Kanehira E, Kanehira AK, Tanida T, Takahashi K, Obana Y, Sasaki K.
CLEAN-NET: a modified laparoendoscopic wedge resection of the
stomach to minimize the sacrifice of innocent gastric wall. Surg
Endosc. 2020;34(1):290-7.

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):220-223



Combined laparoscopic-endoscopic “rendez-vous” procedure in a case of gastric schwannoma in a toddler

14.

15.

16.

17.

Cai XL, Li XY, Liang C, Xu Y, Zhang MZ, Yu WM, et al. Endoscopic or
laparoscopic resection for small gastrointestinal stromal tumors:
a cumulative meta-analysis. Chin Med J (Eng). 2020;133(22):2731-
42.

Cui JX, Gao YH, Xi HQ, Cai AZ, Zhang KC, Li JY, et al. Comparison
between laparoscopic and open surgery for large gastrointestinal
stromal tumors: a meta-analysis. World J Gastrointest Oncol.
2018;10(1):48-55.

Blay JY, Bonvalot S, Casali P, Choi H, Biec-Richter M, Dei Tos AP, et
al. Consensus meeting for the management of gastrointestinal
stromal tumors. Report of the GIST Consensus Conference of
20-21 March 2004, under the auspices of ESMO. Ann Oncol.
2005;16(4):566-78.

Iwahashi M, Takifuji K, Ojima T, Nakamura M, Nakamori M,
Nakatani Y, et al. Surgical management of small gastrointestinal
stromal tumors of the stomach. World J Surg. 2006;30(1):28-35.

20.

21.

223

Pelizzo G, Martelossi S, Popoiu MC, Schleef J.
Laparoendoscopically Assisted Endoscopic Small Bowel
Polypectomy in a Patient with Peutz-Jeghers Syndrome. J
Laparoendosc Adv Surg Tech A. 2007;17(1):140-2.

Aisu Y, Yasukawa D, Kimura Y, Hori T. Laparoscopic and endoscopic
cooperative surgery for gastric tumors: perspective for actual
practice and oncological benefits. World J Gastrointest Oncol.
2018;10(11):381-97.

Kosmidis CS, Koimtzis GD, Anthimidis G, Varsamis N, Atmatzidis
S, Koskinas IS, et al. Endoscopically assisted laparoscopic gastric
resection for benign and malignant lesions: a report of two cases.
Am J Case Rep. 2018;19:884-90.

Gisser JM, Blanchard SS, Parry RL, Redline RW, Chelimsky G. A
rare case of upper gastrointestinal bleeding in children: gastric
schwannoma. Curr Pediatr Rev. 2009;5(1):52-5.

Kom6uHOBaHa nanapocKoncKo-eHA0CKONCKaA ,,paHAEBY " npoueAaypa y cayyajy

raCTPUYHOr WBaHOMa KOA majior geTeTa

Papgouua Jokuh'? Cnasuwa M. Bypuunh®#, JeneHa AHTUR'? ViBaHa Qpatpuh'?

IHCTUTYT 3a 3APaBCTBEHY 3alUTUTY fieLie 1 oMmaaavHe BojsoaunHe, Knuhika 3a aevjy xupyprujy, Hosu Cap, Cpbuja;
2Ynusep3uTet y HoBom Capy, MeanumHckn dakyntet, Hosu Cag, Cpbuja;
3WMHCTUTYT 33 30paBCTBEHY 3alTNTY MajKe 1 feTeTa Cpbuje, [p BykaH Yynuh', Ogemetbe 3a natonorujy, beorpag, Cpbuja;
*YHuBep3uTeT y baroj Jlyumn, MeguumHckmn dpakyntet, barba Jlyka, Peny6nuka Cpncka, bocHa 1 XepuierosuHa

CAMETAK

YBop LLIBaHOMU Cy peTKy 6EHUTHU TYMOPY raCTPOUHTECTUHAN-
Hor TpakTa. be3 063npa Ha pa3nvke y ocobuHama LWBaHOMa
XenyLa 1 WBaHoma neprpepHUX HepaBa, HIIXOBe NMYHOXMC-
TONOLLKE KapaKkTepucTuke cy ncre. Mpefcrae/bamo YeTpHaec-
TOMEeCEeYHO fleTe Ca raCTPUYHIIM TYMOPOM KOju je peceLipaH
KOMOGUHOBaHOM N1anapoCKOMNCKo-eHAOCKOMNCKOM TEXHUKOM,
HaKOH Yera je nocTaB/beHa AnjarHo3a raCTpUYHor LBaHoOMa.
Mpukas 6onecHnKa bonecHVK je NpUMIbEH Ha Hawly ne-
IONjaTpUjCKy KNMHUKY 360r GebpunHoCT HeMo3HaTor y3poka.
HaKoH noHaB/baHNX XxemaTemesa, TOKOM eHA0CKOMMje OTKPMBEH
je ynkycy aHTpymy xenyua. HakoH yetnpu Hefiesbe, pesyntatu
racTpocKornmje U MAKPOCKOTCKe aHanuse 6unu cy ypegHu. [ise
Hefiesbe KacHuje, TOKOM ynTpacoHorpadckor npernea suheHa
je nonunonaHa dopmauuja y npepeny aHTpyma. loHoB/beHa
ractpockonuja n KT noTBpAnnn cy npucycTBO TYMOPCKe mMace
npeyHuKka 5 cm. YpaheHa je KoMOMHOBaHa nanapoCcKOnCcKo-
€HJ0CKOMCKa NoNMNeKTOMMja Ca HEOMXOAHOM KOHBEP3MjOM Y
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LM/by KOMMIIETHE peceKumje Tymopa. IHMLMjanHn XMCTONOLLKM
pe3ynTaT yKa3/Bao je Ha raCTPOMHTECTVHAIHN CTPOMAJTHU Ty-
Mop. 360r PETKOCTV OBOT TyMOpa Y fleyjemM y3pacTy, nocate cy
napadvHcKe nnoymLe pagu aobujarba Apyror MULLberba. Ha
OCHOBY XV CTOJIOLLKE 1 VIMYHOXVCTOXEMMjCKe aHanwm3e y nabo-
paTopujama neguvjatpujcke natonoruje yTBpheHo je fa ce paau
O raCTPUYHOM LLIBAHOMY, KOjU je Y LieNnHW OAcTpatbeH. Huje
6uno peunanea 6o5ecT TOKOM cegmoroguitber npaherba
6onecHuKa.

3akmpy4yak Kom61HOBaHa n1anapocKomncKo-eH[oCKormncKa pe-
cekuuja moryha je n epukacHa Tepanuja 3a neyere TYMOPCKUX
nesujay 3uay XenyLa Koje ce He MOry OACTPaHUTY EHAO0CKOM-
cKu. LLIBaHOM je HEOMXOAHO YKIbYUNTUN Y AndepeHLmnjanHo-
[WjarHOCTMYKa pa3maTpatba TYMOPCKMX fie3uja xenyua, Yak
1y filedjem y3pacry.

KrbyuHe peun: xenygaw; nanapockonuja; eHg0CKoNuja; Hey-
punemom
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Mature ovarian teratoma-associated encephalitis
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SUMMARY

Introduction Autoimmune encephalitis associated with ovarian teratoma is a serious and potentially
fatal pathology. While this clinical entity is known to neurologists, the available literature rarely men-
tions the role of a gynecologist in diagnostic imagining and treatment. Although several months have
passed from the onset of symptoms to surgical treatment, this case shows that even then a complete
recovery is possible.

Case presentation The patient was a 28-year-old female, brought to the hospital because a sudden
onset of unusual behavior - an acute psychosis with suicidal thoughts and auditory hallucinations.
Soon after the admission she became delirious, uncooperative and agitated. Blood check, neurological
assessment and cranial computed tomography yielded normal results. Therefore, a psychiatric disorder
was suspected. Electroencephalogram revealed a diffuse encephalitic insufficiency. As cerebrospinal
fluid was negative for infections, the autoimmune etiology of the disease was suspected. Abdominal
computer tomography showed a complex right ovarian mass measuring 50 x 40 x 30 mm, confirmed by
vaginal ultrasound. Laparoscopy with right adnexectomy was performed. The pathohistological finding
showed a mature teratoma. In the meantime, the result of the cerebrospinal fluid test came positive for
Anti-N-Methyl-D-Aspartate antibodies. Six months after surgery, the patient was in a good mental and
neurological status without symptoms.

Conclusion Gynecologists should be aware of the presence of ovarian tumors in encephalitis cases. A
timely diagnosis of the underlying gynecological cause of a neurological condition, allows for prompt
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treatment and can remarkably improve clinical conditions and, thus, be lifesaving.
Keywords: autoimmune encephalitis; teratoma; tumor; young women

INTRODUCTION

Anti-N-Methyl-D-Aspartate (NMDA) receptor
encephalitis has been recognized as the second
most common cause of autoimmune encepha-
litis, after acute demyelinating encephalomy-
elitis [1]. Anti-NMDAR encephalitis in young
women is usually associated with the presence
of ovarian masses. [1, 2]. Due to the prevalence
of psychiatric symptoms, 77% of patients are
initially hospitalized by a psychiatrist [3, 4, 5].
The above symptoms are followed by a memory
deficit, autonomic instability, seizures, muscle
rigidity, movement disorder and hypoventila-
tion [6]. It is not uncommon for such patients
to require ventilation support and intensive
care to stay alive [7]. In this patient, withdrawal
symptoms and recovery occurred immediately
after surgical treatment, although literature data
show that recovery can take up to 24 months [1,
2, 7]. However, some patients still have prob-
lems with cognition (understanding, memory,
attention and expression) and motor function
(walking, taking care of yourself, swallowing)
[1]. Anti-NMDAR encephalitis is well known
to neurologist. Still, this is less well known to
gynecologists, who may have a decisive role
in etiological management. Raising awareness
about this disease among gynecologists can be

of great importance for earlier diagnosis and
thus faster healing [8].

We present a rare case of Anti-NMDAR
encephalitis induced by ovarian teratoma.
Although five months passed from the appear-
ance of the first symptoms to removal of the tu-
mor, our patient completely recovered without
consequences. The purpose of the study was to
present our first experience, as gynecologists,
with such a rare pathology and to point out the
challenge in diagnosis and treatment patient
with NMDAR encephalitis.

CASE REPORT

A 28-year-old woman was hospitalized at
the Clinic for Psychiatry, Clinical Center of
Vojvodina, complaining of symptoms of an
acute episode of psychotic behavior. According
to hetero-anamnestic data, the patient had a
sudden onset of unusual behavior, an acute psy-
chosis with suicidal thoughts, auditory halluci-
nations and decreased food intake. Soon after
admission, she became delirious, uncooperative
and agitated. She had no past medical history
and there was no history of substance abuse.
Fear, loss of appetite, decreased oral intake and
insomnia were the dominant symptoms. The
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neurological assessment and basic blood evaluation yielded
negative results; cranial computed tomography (CT) was
unremarkable. The patient exhibited severe psychomotor
agitation, which led to self-inflicted harm. In the further
course of hospitalization, she destroyed her lower lip and
caused a fracture of the alveolar extension of the lower
jaw. An extensive array of microbiological and serologi-
cal tests were done, and all were negative. The autoim-
mune antibodies and tumor marker examination results
were also negative. The brain magnetic resonance imag-
ing (MRI) and angiography (MRA) were unremarkable.
Electroencephalogram (EEG) revealed a diffuse encepha-
litic insufficiency. The sample of cerebrospinal fluid was
negative for infections and was placed for further testing
of anti-NMDAR antibodies. The patient was started on
intravenous (IV) steroids, IV immunoglobulin (IVIG) and
plasma exchange. There was a slight improvement after
the applied therapy.

Finally, since autoimmune encephalitis (anti-NMDAR)
is usually caused by the presence of a dermoid cyst in
young women [1], a gynecologist was consulted. The CT
showed the presence of a complex right ovarian mass mea-
suring 50 x 40 x 20 mm, confirmed by vaginal ultrasound
(Figures 1 and 2). Laparoscopy with right adnexectomy
was performed. The ovarian mass contained cystic com-
ponents as well as skin, hair, brain tissue and cartilage.
The final pathology result was mature teratoma. In the
meantime, the result of the cerebrospinal fluid test was
positive for anti-NMDAR antibodies. After four months,
the patient had problems with short-term memory. Six
months after the surgery, the patient was in a good mental
and neurological status, without any symptoms.

Written consent to write and publish this case report
was obtained from the patient. The review was approved by
the Ethics Committee of the Clinical Center of Vojvodina.

DISCUSSION

Teratoma-associated encephalitis (Anti-NMDAR encepha-
litis) was first noted in 1997 [1, 2, 9, 10]. Dalmau et al.
[11] was the first to describe the progressive and poten-
tially fatal course of this phenomenon. NMDA receptors
are involved in cognitive processes: behavior, memory
and learning [3]. Delay in diagnosis adversely affects the
outcome which ranges from complete recovery, recovery
followed by psycho—neurological sequelae, to death. An
accurate and rapid diagnosis, followed by an early removal
of the tumor in combination with immunotherapy, leads
to a favorable outcome. This disease affects mostly young
women and is associated with ovarian teratomas, which
can contain nervous tissue expressing NMDA receptors [1,
2, 12]. However, cases have been reported in patients aged
from eight months to 85 years [1]. Although there is a pos-
sibility of extra -ovarian teratomas (2%) and other tumors
(4%, for instance lung, breast, thymus), ovarian teratomas
are most often associated with this type of encephalitis
[13]. Anti-NMDA receptor encephalitis often (70%) be-
gins with prodromal flu-like symptoms (fever, headache
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D1 57.68mm

Figure 2. Transvaginal ultrasound of the ovarian teratoma in our pa-
tient

and fatigue) [2]. After this uncharacteristic clinical picture,
psychological symptoms develop with a predominance
of the following: agitation, hallucinations, changes in be-
havior and anxiety [14]. There is a significant overlap of
neurological and psychiatric symptoms associated with
autoimmune encephalitis. Therefore, cases like this can
manifest as a whole spectrum of neurological or psychi-
atric diseases (schizophrenia, paranoia, hallucinations,
agitation, depression, anxiety, or substance abuse) [15].
The diagnosis of autoimmune encephalitis is challenging
because the differential diagnosis involves the exclusion of
the entire spectrum of the diseases (herpes simplex virus
encephalitis, cytomegalovirus encephalitis, Hashimoto’s
encephalopathy, systemic lupus erythematosus encepha-
lopathy, antiphospholipid antibody syndrome, Sjogren’s
syndrome, and primary central nervous angiitis). However,
inadequate response to psychiatric therapy and neurologi-
cal status should lead clinicians to consider encephalitis.
MRI has been reported to be negative in up to 50-70%
of cases, and in our case as well [15]. EEG abnormalities
are present in most cases (90%) [1]. The final diagnosis
is based on the presence of anti-NMDA autoantibodies
in cerebrospinal fluid [2]. After anti-NMDA encephalitis
has been confirmed, imaging studies are performed, such
as vaginal ultrasound examination, MRI, CT and posi-
tron emission tomography [16, 17]. It is important to note
that if autoimmune etiology is suspected it is necessary to
intensively search for tumor changes in the ovaries [18].
Transvaginal ultrasound should be the first step in the
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diagnosis of ovarian masses [2]. Therefore, gynecologists
must be aware of the connection between ovarian tumors
and autoimmune encephalitis and look in detail for even
minimal ovarian changes. Sometimes this syndrome has
been associated with patients without detectable underly-
ing neoplasms. It is theorized that the syndrome may be
triggered by microscopic germ cell tumors undetectable
by imaging diagnostic methods [4]. Moreover, it has been
reported that ovarian teratomas were discovered years af-
ter the onset of symptoms of anti-NMDAR encephalitis
[4]. Surgical intervention is imperative, since a study by
Titulaer MJ et al. [1] showed that five out of six patients
with a confirmed NMDA encephalitis and an ovarian
teratoma who did not undergo surgery died. The removal
of the tumor will lead to an improvement in the patient’s
neurological performance within a few days or weeks [15].
The data from previous research indicate that a surgical
procedure with immunotherapy have the best results in the
treatment of this potentially fatal condition [2, 11]. Any
delay in treatment can result in worsening of the patient’s
condition and even death [1]. It has been found that the
outcome is more favorable if the operation is conducted
after less than four months from the onset of symptoms
[11]. In the case of this patient, the surgical treatment was
performed 5.5 months after the appearance of the first
symptoms. Women of the reproductive age are most often
affected with this disease so the biggest challenge for gy-
necologists is how to completely remove the tumor while
preserving fertility in the patient. Because a laparoscopic
examination for determining ovarian teratoma is less-in-
vasive than laparotomy, trial laparoscopy is acceptable if
an ovarian tumor cannot be detected by various imaging
tests [8]. Additionally, there have been cases where, despite
the fact that the imaging procedures did not determine
the existence of ovarian tumors, an ovariectomy was per-
formed in order to stop the production of antibodies [3, 19,
20]. Postoperative histological examination in these cases
confirmed the existence of occult teratoma consisting of
skin, hair, cartilage and nervous tissue. Types of surgical
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treatment range from selective removal of lesions by ul-
trasound-guided laparoscopy, cystectomy, uni/bilateral
ovariectomy and uni/bilateral adnexectomy [21]. Although
some studies emphasize that cystectomy and adnexectomy
have similar outcomes, we decided to perform a unilateral
adnexectomy [22, 23]. As a possible limitation of the type
of treatment in this case, we can mention the extent of
the surgical procedure, which is not in accordance with
the previous statements about preserving the fertility of
young women. Pathohistological examination confirmed
the existence of a mature teratoma with components of
nervous tissue. This is consistent with literature reports
showing that dermoid cysts, containing nervous tissue,
are the most common pathohistological finding in patients
with anti-NMDAR encephalitis [12].

As a limitation of the study, we state the period of post-
operative monitoring. We followed the patients for six
months postoperatively and it is not known whether the
patient will develop new symptoms in the subsequent pe-
riod. However, this case report may help identify this rare
disease and therefore it is an important educational article.

In conclusion, it should be highlighted that it is extreme-
ly important to discover the cause of the disease as soon
as possible, in order to give the patient the best chance of
complete recovery. Since gynecologists play an important
role in the treatment of these patients, they should be aware
of the presence of tumors in patients with encephalitis.
Determining the gynecological etiology of this condition,
with the earliest possible surgical treatment, can lead to a
favorable outcome and thus save the lives of young women.
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3penun TepaTom jajHMKa noBe3aH ca eHuedanuTucom

AnuTa Kpcman'?, bpaHucnasa batypan'?, [imutap Braxosuh?, 3opuua pyjuh'? Hophe Metposuh'?, bumbaHa PagoBaHoBuh?
'KnuHnukn ueHTap BojogunHe, KnuHika 3a ruHekonorujy v akywepctso, Hosu Cag, Cpbuja;

2YHuBep3auTteT y HoBom Cagy, MeanumHckn dakyntet, Hosu Cag, Cpbuja;

3KnuHnuky ueHTap Bojsoaute, KnuHuka 3a Heyponorujy, Hou Cag, Cp6uja

CAMETAK

YBop AyTouMyHU eHLiedannTC NoBe3aH ca TepaTOMOM jajHu-
Ka je 036u/bHa 1 noTeHUmjanHo datanHa 6onect. Mako je oBo
MO3HaT KNNHNYKN EHTUTET HEYPONO31Ma, xenenv 61cmo fa
CKPEHEMO MaXKkby MMHEKON03UMA, jep 1Majy MoCce6Hy ynory y
AMjarHoCTMLM 1 OnepaTUBHOM fleyetby 6onecHuua obonenvix
0f ayTOUMYHOT eHLedanuTmca.

MpwKa3aH je cnyyaj 601eCHNLIE YnjU je NCXO Neyetba yCrellaH,
NaKo je of nojase NPBKX CUMMTOMA MNa A0 NoCTaBsbatba Aujar-
HO3€e 1 onepaLje NPOLUNO BULLE MeceLjn.

Mpuka3 6onecHuKka bonecHula cTapa 28 roAriHa xocnuTa-
NIN30BaHa je 360r N3HeHaAHOr Pa3Boja NcMxo3e ca 3ByYHUM
XanyuyHaumjama 1 CyuUmMaHnm Mucamma. Yop3o HakoH npujema
60necHyLa MoCTaje U3Pa3nTo y3HEMVPEHA U arpecrBHa. J1abo-
paTopujcKe aHann3e, HeYPOOLLKY CTaTyC 1 KOMMNjyTepr3oBaHa
Tomorpaduja eHfoKpaHujyma 6unu cy ypegHu. EnektpoeHtie-
danorpam je nokasao gndysHun eHuedpanutnc. Mpernegom
JINKBOPA UCKJbYYEH je MHOEKTUBHU Y3POUHUK. [locTaB/mbeHa je

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):224-227

CyMHba Ha ayTOMMyHy eTurosnorujy obomerba. Komnjytepursosa-
HOM ToMorpadujom abAoMeHa 1 BarMHanHUM YNTPas3ByYHUM
npernejom yoyeHa je KomniaeKkcHa TYMOPCKa MpoMeHa fecHor
jajHuka grmeH3uja 50 x 40 x 30 mm. YpaheHa je fecHa agHek-
CeKTOMWja lanapockoncku. MaToxmcTonoLLKa aHanm3a je noka-
3ana fia ce paam o 3pesiom Tepatomy. HakHagHo je npuctrrao
Nno3nTUBaH y3opak NnKBopa Ha aHTu-HMIA anTtuTena. WWect
MeceLm HakoH onepauuje 6onecHULa je ypeaHOT MCUXNYKOT 1
HeyposoLKor cTaTyca 6e3 Tero6a.

3akmbyyak [MHekono3u Tpeba fa byay CBECHU NOCTOjaka Be3e
n3mehy eHuedanutica U Tymopa jajHrKa Mnagux xeHa. bpso
nocTaBsbarbe JujarHo3e, yTBphrBarbe rMHEKONOLWKOT Y3pOoKa
HeyposowKor 06osberba U afleKBaTaH Tepanujcky NoCTynak
BOJE M3/IeYetby OBOT 030MIbHOT, @ MOHEKAA 1 CMPTOHOCHOT
obosbetba.

KrbyuHe peum: ayTouMyHu eHuepanutnc; Tepatom; TyMop;
Mnaje >keHe
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SUMMARY

Introduction Primary sarcomas are uncommonly seen in the larynx and comprise around 1% of all la-
ryngeal malignant tumors. We present three cases of patients with different types of laryngeal sarcomas
and discuss about diagnostic and treatment difficulties.

Case outline Each patient presented with hoarseness and shortness of breath. Computed tomography
scans showed large transglottic tumors of the larynx with no signs of cervical lymphadenopathy and
definitive diagnoses of sarcomas were made by pathologists. Each patient underwent total laryngectomy
with clear resection margins. Patient with laryngeal leiomyosarcoma developed large locoregional relapse
of malignant disease and pulmonary metastasis four months after surgery and patient with laryngeal
osteosarcoma was diagnosed with inoperative locoregional relapse of malignant disease three months
after surgery. Both patients died within six months after surgery. On the other hand, patient with laryngeal
chondrosarcoma was disease-free during the three-year follow-up.

Conclusion Primary laryngeal sarcomas have low incidence and they differ from squamous cell carci-
noma by their biological characteristics and behavior. Radical surgical resection remains the mainstay
of treatment with uncertain outcome due to their high potential for recurrence or metastatic spread.
Keywords: sarcoma; leiomyosarcoma; osteosarcoma; chondrosarcoma; laryngeal neoplasms; laryn-
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INTRODUCTION

Squamous cell carcinoma (SCC) accounts for
95-98 % of laryngeal carcinoma. On the other
hand, primary sarcomas are uncommonly seen
in larynx and comprise around 1 % of all la-
ryngeal malignant tumors [1]. Considering the
low incidence of laryngeal sarcomas, most of
the literature data are obtained from single case
reports and scanty [2, 3, 4]. The fact that they
differ a lot in their biological behavior from
SCC is what makes the accurate diagnosis es-
sential in their management.

We present three cases of patients with dif-
ferent types of laryngeal sarcomas and discuss
about diagnostic and treatment difficulties.

CASE OF LARYNGEAL LEIOMYOSARCOMA

A 58-year-old male presented to our clinic
with complaints of shortness of breath and
hoarseness which had been ongoing for several
months. The patient had a medical history of
previous endoscopic laryngeal surgery due to
vocal fold polyp. Also, the patient had been ex-
posed to toxic substances for years while work-
ing in a paint and varnish production facility.
Indirect laryngoscopy and microlaryngoscopy
revealed large infiltrative laryngeal tumor of

the right ventricular fold and both vocal folds
with subglottic extension for 10 mm, which
was seen also on computed tomography (CT)
scan (Figure 1). The tumor paralyzed the right
vocal fold and partially obstructed the airway.
CT scan and neck ultrasonography showed no
signs of cervical lymphadenopathy, and chest
radiograph was normal. The diagnosis of low-
grade laryngeal leiomyosarcoma (LLMS) was
made after immunohistochemical analysis
(Figure 2). The patient underwent total lar-
yngectomy with clear resection margins (T3
tumor stage). He had a quick recovery and a
successful voice rehabilitation. Unfortunately,
the patient developed a large locoregional
relapse of malignant disease and pulmonary
metastasis four months following the sur-
gery. Chemotherapy was not used due to pro-
nounced bleeding from the tumor recurrence
which caused the patient’s death six months
after laryngectomy.

CASE OF LARYNGEAL OSTEOSARCOMA

A 59-year-old male was admitted to hospital
treatment due to severe dyspnea. Initial man-
agement was conducted as urgent tracheostomy
and followed by CT scan and microlaryngos-
copy, which point to a large, locally destructive



Figure 1. Computed tomography scan of the neck: axial (A) and sagittal view (B);
arrows point to laryngeal leiomyosarcoma
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Figure 2. Histopathological finding of laryngeal leiomyosarcoma; hematoxilin-
eosin; A — tumor fills paraventricular space (whole organ section); B - but not infil-
trates thyroid cartilage; C — tumor is cellular and is composed of fascicles of atypical
smooth muscle cells; mitoses are numerous and atypical; Ki67 proliferative index
is 40% (not shown); D — tumor is positive for ASMA; E — calponin; F — h-caldesmon

Figure 3. Computed tomography scan of the neck: axial views; arrows point to
laryngeal osteosarcoma

Figure 4. Surgical removal of the larynx with osteosarcoma

laryngeal osteosarcoma (LOS) was made after
surgery by a pathologist (Figure 5). The patient
was diagnosed with inoperative locoregional
relapse of malignant disease three months
after surgery and had no distant metastases.
Unfortunately, lethal outcome occurred five
months after laryngectomy.

CASE OF LARYNGEAL
CHONDROSARCOMA

An 87-year-old male visited an ear, nose, throat
specialist because of hoarseness that began
several months ago. Patient had no history of
tobacco or alcohol consumption. Indirect la-
ryngoscopy showed submucosal lesion of the
left ventricular and vocal fold with subglottic
extension and substantial airway reduction.
An expansive lesion of both laminas of thy-
roid cartilage, as well as cricoid cartilage (size
30 x 37 x 29 mm) with no cervical metastatic
lymph nodes was seen on CT scan (Figure 6).
Microlaryngoscopy revealed that the lesion is
quite hard after submucosal resection and his-
topathology finding was inconclusive, whether
the tumor is chondroma or chondrosarcoma.
The patient underwent total laryngectomy and
postoperative histopathological analysis con-
firmed low-grade chondrosarcoma on multiple
sites of larynx (Figure 7). Despite his age and tu-
mor extensiveness, the patient had an excellent
recovery and mastered the esophageal speech
technique with success. Patient was closely con-
trolled and was disease-free during the three-
year follow-up.

All procedures performed in studies involv-
ing human participants were in accordance with
the ethical standards of the institutional and/or
national research committee and with the 1964
Helsinki declaration and its later amendments
or comparable ethical standards. Written con-
sent to publish all shown material was obtained
from all patients.

DISCUSSION

Very low incidence of LLMS has been attrib-
uted to the scarcity of smooth muscle tissue.
Although it is widely accepted that LLMS origi-
nates from vascular smooth muscle in the tuni-
ca media of the vessels, some authors reported

the aberrant differentiation of mesenchymal tissue
as an alternative mechanism in the pathogenesis

laryngeal tumor with bone tissue density (Figure 3). Patient
did not have enlarged lymphatic nodes of the neck and
total laryngectomy was performed with clear surgical
margins (Figure 4). Definitive diagnosis of high-grade

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):228-232

[5]. Abnormal differentiation after posttraumatic healing
process may lead to LLMS formation, although the exact
pathway has not been defined yet. Metachronous LLMSs
after resection of SCC have been reported and laryngeal

www.srpskiarhiv.rs ‘

229



230

Ugrinovic¢ A. et al.

Figure 5. Conventional osteosarcoma, high-grade; Haematoxillin &
Eosin, original magnification x 200

Figure 6. Computed tomography scan of the neck; A - axial; B - sagit-
tal view; arrows point to laryngeal chondrosarcoma

surgery has been identified as a predisposing factor [5]. On
the other hand, cases of concurrent LLMS and SCC suggest
the involvement of more than one neoplastic process [6].

LOS is considered to originate from immature bone
forming cells or after differentiation of chondroblasts
and fibroblast into osteoblasts. Skeletal Paget’s disease,
fibrous dysplasia and previous exposure to the radiation
are thought to be a risk factor for LOS development [7].
Further predisposing factors include laryngeal ossification
and dedifferentiated chondrosarcomas. Direct correlation
between tobacco smoking or alcohol and LOS is no estab-
lished and the etiology still remains unclear [8].

Laryngeal chondrosarcoma (LCS) arises from cricoid
cartilage in 80% of cases [2]. LCSs present with hoarseness
in most of the cases. Involvement of the glottis is seen in
about 60% of the patients with LLMS and in about 40% of
patients with LOS [7], often in combination with supra-
glottic involvement. It is highly likely that localization of
endolaryngeal tumor does not make a significant differ-
ence in the clinical outcome. On the other hand, there is a
strong correlation between symptoms and tumor sites, so
it is expected that any tumor of the glottis might be diag-
nosed and treated in early stages of the disease, due to its
presentation with hoarseness. About one-third of patients
with LLMS have dyspnea or stridor at the moment of diag-
nosis [9]. Other symptoms such as dysphagia, hemoptysis
or metastatic lymph nodes are indicators of advanced stage
of malignant disease.

‘ DOI: https://doi.org/10.2298/SARH211104008U

Figure 7. Low-grade malignant mesenchymal proliferation consistent
with the diagnosis of chondrosarcoma, Grade 2; Haematoxillin & Eosin,
original magnification x 200

Clinical presentation of laryngeal sarcomas should be
considered with respect to their biological behavior that
differs from SCC. In leiomyosarcomas and osteosarcomas,
hematogenous spread of tumor cells is seen far more fre-
quently than lymphatic spread. Furthermore, jugular vein
invasion or metastatic deposits in lung and liver may be
present without any sign of cervical lymph node involve-
ment. Therefore, it is very important to perform a detailed
preoperative evaluation of possible distant metastases and
neck dissection is not mandatory in number of cases. On
the other hand, LCSs usually present as local disease and
distant metastases are quite uncommon, especially in non-
aggressive low-grade forms of chondrosarcoma.

Laryngeal sarcomas are macroscopically similar to SCC
and definitive diagnosis is made by histopathology. CT
and magnetic resonance imaging provide additional in-
formation regarding tumor extension and lymph cervical
lymph node status. Differential diagnosis of LLMS may be
challenging with small biopsies and should include spindle
cell tumors, such as rhabdomyosarcoma, melanoma, ma-
lignant fibrous histiocytoma or sarcomatous carcinoma
[10]. Histologically, leiomyosarcoma is characterized by
fascicles of spindle cells with cigar-shaped, blunt-ended
nuclei, but light microscopy is insufficient to make an accu-
rate diagnosis [5, 11]. Therefore, immunohistochemistry is
mandatory and provides a reliable diagnosis in most cases.
Leiomyocytes are positively stained with smooth muscle
actin, desmin, and vimentin, whereas stained negatively
with cytokeratin and S-100. In most of the LOS cases, mul-
tiple biopsies are necessary to achieve a proper diagnosis
[8]. Spindle cell sarcoma, metastases from the primary sar-
coma, carcinosarcoma and other malignancy with osseous
metaplasia should be considered in diagnostic work-up
[12]. It is essential to differentiate LCS from chondro-
blastic osteosarcoma that is characterized by the presence
of osteoid material with signs of high-grade malignancy
surrounded by hypercellular spindle cells [13]. Also, it is
not unusual for chondrosarcoma to be misdiagnosed as
laryngeal chondroma.

The primary choice of treatment for laryngeal sarcomas
is surgical resection with wide surgical margins. Stage and

Srp Arh Celok Lek. 2022 Mar-Apr;150(3-4):228-232
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localization of malignant disease affect the type and range
of surgical procedure. Total laryngectomy showed lower
recurrence rate and better prognosis, compared to organ
preservation surgery. All of our patients underwent total
laryngectomy due to advanced stage of sarcomas, although
they had different outcome.

Neck dissection is not recommended, unless there is
radiological evidence for regional metastasis. Sarcomas
are considered to be radioresistant tumors and no efficacy
of postoperative radiation therapy (RT) has been demon-
strated in patients with osteosarcoma [7]. There are some
evidences regarding the adjuvant use of RT which slightly
reduce the risk of local recurrences in patients with LLMS
[14]. Conventional RT is proved to be ineffective as treat-
ment of laryngeal chondrosarcoma due to slow-growing
nature of the tumor, although it has a role as adjuvant
treatment or palliative measure. Furthermore, local control
has been achieved by adjuvant RT in 94% of patients with
residual tumor after chondrosarcoma resection [15]. The
role of chemotherapy as a treatment of laryngeal sarcoma
is controversial. Sarcomas are not chemosensitive tumors
and chemotherapy is usually reserved for the treatment
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where surgery is not an option.

Although the most chondrosarcomas are low grade
and are not characterized by aggressive behavior, recur-
rence rate is reported to be 18-40%. On the other hand,
high-grade chondrosarcomas have 70% higher metastatic
potential, compared to low-grade chondrosarcomas and
are associated with poorer prognosis and 10-year survival
rate of 29% [2]. LLMSs showed recurrence rate of 30% with
five-year survival rate of 50% [15], whereas mean time to
locoregional LOS recurrence and LOS distant metastasis
is five months and 12 months, respectively [7]. About half
of the patients with laryngeal osteosarcoma die within 20
months after surgery [8].

In conclusion, primary laryngeal sarcomas are rare ma-
lignant tumors that differ from SCC by their biological
characteristics and behavior. Radical surgical resection
remains the mainstay of treatment with uncertain outcome
due to their high potential for recurrence or metastatic
spread.
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I'Ipumapl-m CAPKOMMU NapUHKCA — NPUKa3 TPU bonecHuKa n nperneg nuteparype

AnekcaHgap YrpuHosuh', Anekcanaap Tpusuh'? Bnagummp Hophesuh'2 Haga TomaHoBuh?, MsbaH Qonuh'?

'YHUBeP3UTETCKN KNUHWYKY LeHTap Cpbuje, KnuHuka 3a oToprHonapuHronorujy 1 makcunodauujandy xupyprujy, beorpag, Cpbuja;
YHuBep3uTteT y beorpagy, MeanumHcki dakyntet, Kateapa 3a 0ToprHONapUHIonorujy ca MakcunodauujanHom xupyprujom, beorpag, Cpbuja;
*YHuepauTet y beorpagy, MeanunHcki dakyntet, MHcTUTyT 32 natonorujy, beorpag, Cpbuja

CAMXETAK

YBog MprMapHU capkomu NapuHKCa Cy BeOMa PeTKM 1 YnHe
0KO 1% CBMX TapWHTeaiHMX ManurHmx Tymopa. lNpeacrasmamo
Tpu 6oNecHMKa ca pasnnMunTM TUMOBMMA CapKoMa apuHKCa 1
pacnpaB/bamo O AMjarHOCTUUKIM U TePaNijCKMM noTellKohama.
Mpukas 6onecHnka CBa Tpy 60necHMKa MMana cy MPoMyK-
noct v ocehaj Texer ancarba Ha npernegy. KomnjytepusoBaHa
Tomorpaduja je Kof CBakor nokasasa Benmke TPaHCII0TNCHe
Tymope NnapuHKca 6e3 3HakoBa numdageHonaTtuje Bpara, a
fedbVHUTVBHA fMjarHo3a capkoMa nocTaB/beHa je of cTpaHe
natonora. CBakun 60MECHK je MOABPIHYT TOTANHOj TAPUHTEK-
TOMMjU Ca CI06OAHVM NIMHWjaMa peceKupje. bonecHuk ca nejo-
MVOCapKOMOM JlTapVHKCa Pa3BuO je BENMKY OKOPervioHaaHu
penanc manurHe 6onecty 1 niyhHe MeTacTase YeTUPY MeceLia

DOI: https://doi.org/10.2298/SARH211104008U

roce onepauuje, a 6onecHNKy ca 0CTE0CapKOMOM JlapMHKCa
ANjarHOCTKOBaH je MHonepabuiHM TOKOPErnoHanHy penanc
ManurHe 6onecti Tpu mecela nocne onepauuje. O6a 6onecHu-
Ka Cy yMpna y poKy Of LeCT meceLin HakoH onepauuje. C gpyre
CTpaHe, 60necH1K ca XOHAPOCapKOMOM NlaprHKca 6uo je 6e3
60necTy TOKOM TporoauLkber npaherba.

3aksbyyak [IprMapHN capKoMK NaprHKCa MMajy HACKY yyec-
TaNIoOCT U PasnuKyjy ce of cCKBaMoLenynapHor KapLunuHoma
no 6MONOLWKMM KapaKTepucTMKama v noHaluary. PagrkanHa
XUpYypLLKa peceKLimja ocTaje raBHY Tepanmjcki U3bop ca He-
N3BECHVM UCXO0M 360r BUCOKOT NMOTeHLMjana 3a HacTaHak
peuunarBa NN MeTacTaTCcKor LWrpeba.

KrbyuHe peuun: capkom; nejoM1mocapkom; CTe0CapKOM; XOHAPO-
CapKOM; NapriHreanHa HeomMa3ma; TapuHrekTommja
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SUMMARY

Vitamin B1 (aneurin, thiamine) is a water-soluble vitamin necessary for the normal function of the nervous
system, visual system and heart and is part of important enzymes in the body. Thiamine enables the nor-
mal use of glucose, other carbohydrates and proteins, and enables the supply of energy to the organism.
The main sources of thiamine are exogenous and small amounts are synthesized by microorganisms of
the human intestinal microbiome.

Vitamin B1 cannot accumulate in the body, so signs of deficiency are quickly manifested. Hypovitaminosis
B1 is seen in chronic ethyl abuse, persistent vomiting (as in some pregnant women) or after bariatric
surgical procedures, but in a mild form it is present in the general population.

Normal daily needs for vitamin B1 depend on calorie intake, and 0.4 mg should be ingested for every

1000 kcal.
Keywords: vitamin B1; eye, brain

INTRODUCTION

Although importance of vitamins for visual
function is well known, the importance of all
of them is not yet elucidated [1]. Vitamin B1
(aneurin, thiamine) is a water-soluble vitamin
that is crucial for glucose metabolism and is
necessary for normal growth and development
of the organism. Thiamine is essential for func-
tioning of both central and peripheral nervous
systems, visual, digestive and cardiovascular
systems [2].

The main sources of thiamine are exog-
enous, with food, and small amounts are syn-
thesized by microorganisms of the human
intestinal microbiome [3]. Most thiamine is
found naturally in pork and other meats, germ
grains, liver, eggs, fish, beans, peas, nuts and
whole grains. The recommended daily intake
is 0.4 mg per 1000 kcal. Significant amounts
of vitamin B1 are lost during heat treatment
of food. The polyphenols in coffee and tea can
inactivate thiamine. The recommended daily
intake of thiamine is 2 mg [2].

Vitamin B1 cannot accumulate in the body,
so signs of deficiency are quickly manifested
[2]. Thiamine stores in the body are only
about 30 mg, with a half-life of 10-18 days [4].
Hypovitaminosis B1 is seen in chronic ethyl
abuse, persistent vomiting (as in some pregnant
women) or after bariatric surgical procedures,
but in a mild form it is present in the general
population [5].

PHYSIOLOGY

Vitamin Bl is necessary for normal function
of the nervous system, visual system and heart,
and is part of important enzymes in the body.
Thiamine enables the normal use of glucose,
other carbohydrates and proteins, and en-
ables the supply of energy to the organism.
Thiamine-dependent enzymes use thiamine
diphosphate (ThDP) as a coenzyme. These
enzymes are also called ThDP-dependent en-
zymes. Other thiamine derivatives are thiamine
triphosphate and thiamine adenylate, which
participate in homeostasis that is the non-en-
zymatic activity of vitamin B1 [6].

DEFICIENCY

Historically, hypovitaminosis B1 - beriberi,
was first described in Japan, several centuries
ago, and in the 19th century, Wernicke’s en-
cephalopathy and Korsakoff’s syndrome [3].
Even today, B1 hypovitaminosis is more com-
mon than previously thought, primarily due to
the discrepancy between high intake of pure
calories and low intake of vitamins, with the
situation being exacerbated by the fact that
this vitamin deficiency is a major imitator [7].
The modern way of eating “fast” food favors
the development of the withdrawal period of
vitamin B1. The aggravating factor is the lack
of pathognomonic signs and reliable laboratory
diagnostics. A study conducted by Williams in

Received  MpumbeHo:
September 29, 2021
Revised - PeBusnja:
January 24,2022
Accepted - MpuxeaheHo:
February 3, 2022

Online first: February 10, 2022

Correspondence to:
Marija M. BOZIC
Pasterova 2

Belgrade

Serbia
ammilovic@gmail.com



234

the United States in 1943 showed a significant prevalence
of vitamin B1 deficiency in the general population [8].
The most commonly affected systems in thiamine defi-
ciency are the heart, blood vessels, nervous system, eyes, and
gastrointestinal system [9]. Periventricular gray matter neu-
rons are particularly sensitive to thiamine deficiency [10].
Damage to the nuclei of the vestibular and abducens nerves
may precede B1 encephalopathy with mild ophthalmopare-
sis and bilateral vestibular damage. Aneurin deficiency leads
to pseudohypoxia at the cellular level, and later to dysau-
tonomy in various tissues [7]. In deficiency states, lactates,
pyruvate and other substances increase. Thiamine deficiency
disrupts the function of nitric oxide which is an important
transmitter, especially in the vascular system. Vitamin Bl
deficiency has been found to correlate with degeneration
of ganglion cells of the brain and spinal cord and reduced
retinal ganglion cell layer thickness in animal models [11].

Beriberi

Vitamin B1 deficiency causes beriberi with: weight loss,
emotional disorders, changes in perception, weakness of
the extremities, irregular heartbeat and tissue edema. Heart
failure can be fatal. No sign of beriberi is pathognomonic,
and the clinical picture is very variable [7]. There is a divi-
sion into dry beriberi (neurological) where polyneuropa-
thy predominates and wet beriberi (cardiological) where
cardiomyopathy with peripheral edema predominates,
although they are often associated [9]. Disorders of the
gastrointestinal system are also present.

Beriberi was first described in Japan in people who used
glazed rice. Thus, food contained high levels of calories
with a lack of other essential nutrients called high-calorie
malnutrition [12]. Today, high-calorie malnutrition is not
uncommon in the West in obese people, where thiamine
deficiency is present in as many as 15-29% of people with
mild and nonspecific symptoms [13]. Beriberi can be di-
vided into alcohol-induced and non-alcoholic. At risk are
people who use diuretics, e.g., furosemide that enhance
vitamin B1 secretion [4].

As a rule, patients with beriberi are pale. Slightly elevat-
ed body temperature is due to dysautonomia. At the begin-
ning of the disease, palpitations can occur in exertion or
stress, while later they might also occur at rest [7]. Edema
may only be mild pretibial with sensitivity to palpation.
The heart is enlarged, especially the right side. Diastolic
pressure is below 60 mm/Hg, and sometimes even drops
to zero, especially in children.

Oxygen saturation becomes low in arterial and high
in venous blood, which indicates the role of thiamine in
oxygen transport. In the initial stages, the vagal tone is in-
creased, and in the advanced stages, the sympathetic tone.
Thus, bradycardia can sometimes be found, and sometimes
tachycardia. Changes in the electrocardiogram are seen
only in the later stages.

The neurological findings are dominated by signs of
damage to peripheral nerves, autonomic, sensory and mo-
tor neuropathy [9]. Initially the loss of superficial sensibil-
ity for touch can be found due to damage to long fibers
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(“socks” and “gloves” type) and the vibrational sensibility
also suffer. When the process spreads to shorter fibers,
the abdomen is also affected, with a vague border of loss.
Paresthesia also occurs. Later, the fibers for pain are also
affected. Loss of sensibility is in most cases symmetrical,
but the dominant extremities are usually affected first.

Nystagmus and decreased visual acuity may be ob-
served in the eyes, followed by narrowing of the visual
field. Eventually, optic neuritis may develop with papil-
lary edema and then temporal pallor, similar to multiple
sclerosis [3, 14]. Blurred vision and blindness are possible
with severe neuropathy.

Patients experience stomach pain and constipation, and
in more severe forms anorexia, thirst, nausea and vomit-
ing [15]. There is a disorder in the secretion of the saliva,
gastric, and intestinal juices, usually a decrease, due to dys-
autonomia. Lymphocytosis, neutropenia and eosinophilia
can be seen in the blood count. Erythrocyte sedimentation
rate is also often elevated. In advanced cases, normoblasts
are seen in the peripheral blood.

Wernicke/Korsakoff syndrome

Wernicke’s encephalopathy and Korsakoff’s dementia/psy-
chosis are often interrelated phenomena caused by vitamin
B1 deficiency. Both disorders require urgent treatment,
but the diagnosis is often made late or not at all. Autopsy
shows pathological findings characteristic of these diseases
significantly more common than is the prevalence in both
the general population and the ethyl abuse individuals [16].
Korsakoff’s psychosis is a severe acute dementia with the
impossibility of remembering new information, that is,
anterograde amnesia and confabulations and is difficult
to treat [9].

Wernicke’s encephalopathy manifests itself as global con-
tusion, oculomotor disorder (nystagmus, ophthalmoplegia)
and gait ataxia, which is a classic triad that is seen in only
16-20% of cases, so the diagnosis is often wrong [16]. It is
especially difficult to diagnose Wernicke’s encephalopathy
during a drunken state, other causes of confusion, the use of
benzodiazepines, sepsis, hypoxia, hepatic encephalopathy,
delirium tremens and head injuries. Untreated Wernicke’s
encephalopathy is fatal in about 20% of cases [17].

Wernicke’s encephalopathy and/or Korsakoft’s demen-
tia most often occur in chronic alcoholics, followed by a
decreasing incidence in cancer, gastrointestinal surgery,
Hyperemesis gravidarum, starvation, fasting, gastrointesti-
nal diseases, AIDS, resorption disorders, dialysis and kid-
ney disease, parenteral nutrition, vomiting, psychiatric dis-
eases with eating disorders and schizophrenia, infections,
intoxication, thyroid disorders, iatrogenic, poor nutrition,
hypoxic encephalopathy, diarrhea, magnesium deficiency,
some congenital conditions and other [16].

Marginal thiamine deficiency
Mild forms of thiamine deficiency are common because
depos are scarce (liver, muscle) and can occur as early as

2-3 weeks after thiamine-deficient nutrition [9]. Alcohol,
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tea and coffee lower thiamine levels as well as higher
amounts of carbohydrates. Also at risk are people with
increased thiamine needs such as pregnant and lactating
women, people exposed to heavy physical exertion, people
with cancer, liver, infections and hyperthyroidism, patients
undergoing surgical procedures, as well as thiamine re-
sorption disorders (excess alcohol intake, gastrointestinal
diseases, vomiting, diarrhea).

Thiamine deficiency can manifest as anorexia, malaise,
burning in the extremities distally, irritability and depres-
sion, while later, after 2-3 months, insomnia, cough, emo-
tional lability, panic attacks, pain in the joints, muscles or
extremities may occur. It also increased need for sugar,
gastro-esophageal reflux, abdominal pain with constipa-
tion and diarrhea, daily headaches or migraines, edema of
the nasal mucosa, dyspnea, polyneuropathy with numb-
ness, paresthesia, cold extremities, palpitations, also chest
pain, intolerance to ambient temperature as well as recur-
rent nausea and vomiting [9, 7].

Chronic vitamin B1 deficiency significantly contrib-
utes to the development of neurodegenerative diseases
[2]. Thiamine is associated with Alzheimer’s disease,
Parkinson’s disease, Huntington’s disease, and Wernicke-
Korsakoff syndrome. Thiamine administration not only
has a neuroprotective effect but also has a beneficial effect
even in advanced neurodegenerative diseases.

Thiamine deficiency in children should be suspected in
a whole range of non-specific symptoms such as: emotions,
behavior and attention disorders, learning disabilities, red-
ness of the cheeks, pale eyes, blood pressure disorders,
muscle reflex disorders, dermographism and others [7].

Benfotiamine

Benfotiamine is a synthetic vitamin B1 that is liposoluble
and passes many times better into the brain and periph-
eral nerves, which makes it suitable in the treatment of
nervous diseases [18]. Comparative studies have shown
that lipophilic thiamine derivatives are significantly better
resorbed than hydrophilic thiamine [19]. Benfotiamine is
a liposoluble precursor of thiamine that can be converted
to thiamine in tissues and then metabolized to thiamine
monophosphate and thiamine diphosphate [20].

The effects of benfotiamine are mild inhibition of cho-
linesterase, reduction of amyloid plaque production and
hyperphosphorylated tau [21, 22]. It also accelerates the
recovery of peripheral nerves after various injuries. In an
animal model, administration of benfotiamine improved
spatial memory in a dose-dependent manner and reduced
in Alzheimer’s disease model both amyloid beta plaques
and hyperphosphorylated tau levels, with other forms
of thiamine not being effective. Long-term use of ben-
fotiamine in a small study in patients with Alzheimer’s
disease improved cognitive status [23].

Benfotiamine has been used successfully in diabetic
polyneuropathy [24]. The greatest effect was achieved after
3-6 weeks of administration with large doses of benfo-
tiamine of 320 mg/day, but smaller doses were also effec-
tive (150 mg/day). The feeling of pain is reduced and the
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vibrational sensitivity is improved. Usually, 150 mg twice
a day or 300 mg twice a day of benfotiamine is given with
food. In some cases of Korsakoff’s psychosis, long-term
administration of benfotiamine is required with gradual
reduction of doses to maintenance doses with excellent
results. Benfotiamine can be given up to 600 mg daily.

Sulbutiamine

Another synthetic derivate of vitamin B1, with beneficial
effects in treatment of Alzheimer’s disease. Sulbutiamine
enhances cholinergic and glutamanergic transmis-
sion, mainly by hippocampus and prefrontal cortex.
Sulbutiamine has proven neuroprotective effect on reti-
nal ganglion cells [25]. This is a highly lipid soluble syn-
thetic analogue of vitamin B1, clinically used for asthenia
treatment. When tested on retinal ganglion cells in vitro,
it showed effects of preventing trophic factor induced
apoptotic cell death. Sulbutiamine is lipophilic and easily
crosses the brain blood barrier. Numerous studies showed
that this agent stimulates reticular activating system, po-
tentiates cholinergic activity in hippocampus and glutama-
tergic activity in the prefrontal cortex [26, 27].

Diagnosis of vitamin B1 deficiency

The diagnosis of vitamin B1 deficiency requires, above
all, a high degree of suspicion of these disorders in all
increased risk conditions because the clinical picture is
highly variable [28]. A detailed anamnesis regarding the
consumption of food, alcohol, vomiting, digestion, etc.,
is also necessary, as well as a careful clinical examination.
Vitamin B1 testing is based on measuring concentrations:
thiamine pyrophosphate or transketolase (thiamine-de-
pendent enzyme) activity in erythrocytes [5].

Well-documented cases of Wernicke’s encephalopathy
with normal or even elevated thiamine levels have also
been described [28]. This is probably due to the discrep-
ancy of levels in serum and tissues, as is the case with
vitamin B12 and magnesium [7, 9, 29]. Normal serum
thiamine values are 70-180 nmol/L, and deficits indicate
values less than 70 nmol/L.

THERAPY

Normal daily needs for vitamin B1 depend on calorie in-
take: 0.4 mg should be ingested for every 1000 kcal [9].
This would mean e.g., that an adult man who ingests 3200
keal per day should take 1.3 mg of thiamine per day, and a
woman who ingests 2300 kcal to take 0.9 mg of thiamine.
Slightly different is the recommendation of the National
Research Council from the United States, which states the
required intake of 0.5 mg per 1000 kcal, with the proviso
that the daily intake should not be less than 1.0 mg regard-
less of calorie intake.

National Research Council states that due to the addi-
tional caloric needs of the fetus, pregnant women should
take an additional 0.4 mg per day of thiamine at the
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appropriate daily intake, and during lactation, the infant
needs another 0.5 mg per day for their own needs [30, 31].
Infants should take 0.17 mg of thiamine daily. The recom-
mendation of the World Health Organization (WHO) is
0.3 mg/L or 0.4 mg/1000 kcal. Children and adolescents
have the same needs as adults, i.e., 0.4 mg / 1000 kcal and
0.5 mg/1000 kcal [31].

THERAPEUTIC APPLICATION

Thiamine has been used in patients with: anxiety disorders,
chronic fatigue, sleep disorders, anorexia, nausea, indiges-
tion, chest and abdominal pain, depression, aggression,
headaches, etc. Some studies have shown a beneficial effect
of vitamin B1 in people with neurodegenerative diseases
[6]. The benefit of thiamine therapy in Wernicke-Korsakoff
syndrome, beriberi and other deficiencies is unequivo-
cal. Prompt thiamine replacement is necessary to prevent
irreversible changes [16]. Due to urgency, vitamin B1 is
usually applied empirically, especially since the level of
B1 in the blood is not a reliable measure of deficiency.
Benfotiamine is also used.

There are no generally accepted guidelines for the use
of thiamine. There are schemes with the administration
of thiamine for prophylactic purposes in persons at risk
with 100 mg intramuscularly three times a day for 3-5 days
or 250 mg intramuscularly for 3-5 days, as well as many
other schemes [16]. In the case of diagnosed Wernicke and/
or Korsakoff syndrome, thiamine is administered intrave-
nously in doses of 100-500 mg for at least five days, and
then in smaller doses, e.g., 250 mg intramuscularly until im-
provement occurs. Prolonged oral administration is usually
required to achieve better effects. Giving doses of > 500 mg
intravenously daily is safe [31]. According to recommenda-
tions, in mild deficits, 100 mg should be given orally daily.

In children with vitamin B1 deficiency and heart failure,
convulsions or coma, 25-50 mg of thiamine is given very
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slowly intravenously, then daily 10 mg intramuscularly
for one week and then 3-5 mg daily orally for at least six
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SAFETY

Excess thiamine is excreted by the kidneys [9]. Isolated
cases of adverse reactions have been reported with intra-
venous administration in doses of 5-100 mg, and very
rarely an allergic reaction may occur with extremely high
oral doses of 5-10 g [32]. Also, it has been proven that
long term use of thiamine supplements (along with other
B group vitamins and vitamin A) is associated with re-
duced prevalence of nuclear and cortical cataract [33, 34].
In this study a supplement user was defined as a subject
who consumed vitamin supplements for at least four days
per week, with variable dosage 0.8-1 mg/day.

CONCLUSION

Thiamine, or Vitamin B1, is an essential nutrient with
many health benefits, especially protecting the brain and
heart [33, 34, 35]. Time will tell whether vitamin supple-
mentation, especially thiamine, has an impact on winning
the covid pandemic [36]. This is an opportunity for medi-
cal workers and ordinary people, to be reminded of its im-
portance, natural sources and possible supplementation.
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'YHuBep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2YHNBeP3UTETCKI KNMHUYKK LieHTap Cpbuje, KnuHuka 3a oute 6onectu, beorpag, Cpbuja;
3YHVBEP3UTETCKI KNUHUYKM LieHTap Cpbuje, YpreHTHN LeHTap, LieHTap 3a aHecte3ujy, beorpag, Cpbuja;
*YHusep3uteT y beorpaay, GakynteT 3a cnewujanty efyKauujy n pexabunutauujy, beorpag, Cpbuja;

SKnuHnuko-60nHMYKM LieHTap 3Be3fapa, beorpag, Cp6uja;

YHVBeP3UTETCKI KNUHUYKM LieHTap Cpbuje, KnuHuka 3a Heyponorujy, beorpag, Cpbuja

CAXETAK

ButamuH B1 (aHeypuH, TMaMnH) pacTBOPJbUB je y BOAM, HEOMXO-
[aH je 3a HopmanHo GYHKLMOHMCabe HEPBHOT CUCTEMA, OpraHa
BW/a U CpLa U A0 je BaKHUX eH3nma y Teny. TuammH omoryhasa
HopMaJiHy ynoTpeby riyKose, ApYrviX yribeHX Xuapata v npo-
TenHa 1 CHabaeBakbe OpraH13Ma EHepritjoM.

[MaBHM U3BOPU TMAMMHA Cy €r30reHu N Mane KoIMYuHe CHTe-
TULLY MUKPOOPFraHU3MI JbyLCKOT LIPEBHOT MUKPOOMOMa.
BuTamuH B1 ce He MOXe HakynsbaTy y Teny, Na ce 3HaKOBU He-
focTaTka 6p30 MaHndecTyjy. XrnosutamrHosa B1 ce onaxa
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KOA XPOHMYHe 3510ynoTpebe ankoxona, yropHor nospaharba
(Kao Kop HEKUX TPYAHMLA) UnK nocsie 6apujaTpurjcKnx Xupyp-
WKKX NpoLiesypa, anu y rarom 065Ky je NpucyTHa 1 Yy OMLITOj
nonynayuju.

HopmanHe aHeBHe NoTpebe 3a BUTaMMHOM B1 3aBuce of yHOCa
Kanopwuja, na Ha ceakux 1000 kcal Tpeba yHetuTtn 0,4 mg oBor
BUTaMVIHa.

KrbyuHe peun: ButamuH B1; 0Ko; MO3aK
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IN MEMORIAM

Professor Miodrag Coli¢, MD, PhD. 1957-2021

One of the most prominent plastic surgeons
both in Serbia and internationally, Miodrag
Coli¢ was born on May 14, 1957, in Pirot,
Serbia. He finished primary school and high
school in Belgrade as a straight-A student, at
the time having won four October Awards and
one award presented by the journal Politika for
literature.

Miodrag Coli¢ enrolled at the University
of Belgrade, Faculty of Medicine in 1976, and
graduated in 1982, with an average grade of
9.85. During his studies, he received one
Faculty of Medicine award and two University
awards for his academic success, as well as two
awards from the Medicinski podmladak student
magazine for the professional papers he pub-
lished in it. In 1985, after the opening of the
Clinic for Burns, Plastic, and Reconstructive
Surgery in Belgrade, Professor Coli¢ had started
his permanent employment. He worked there
until 2012. From 2001 until 2009, he was the
Head of the Clinic.

Miodrag Coli¢ completed his plastic and
reconstructive surgery program in April of
1987 at the Faculty of Medicine in Belgrade,
and passed his specialist exam with the highest
honors. In June of 1987, he graduated with a
Master’s degree from the Faculty of Medicine
in Belgrade with the paper titled Diagnostic
and Therapeutic Aspects of Disorders in Breast
Development. In October of 1994, he became
Ph.D. with paper The Role of Hyperbaric
Oxygenation in the Treatment of Electrical
Injuries. He was appointed an Assistant at
the Department of Surgery at the Faculty of
Medicine in Belgrade in November 1991. In
1998 he was elected an Assistant Professor,
then, was elected a Professor.

Miodrag Coli¢ sought his professional
training in Plastic and reconstructive surgery
with Prof. J. Aviles Velastegui at the Plastic
Surgery Department, Gregorio Maranon
Hospital, Madrid and with Prof. B. Vilar-
Sancho, Sanatorio Nuestra Sefiora de la
Paloma, as a Spanish Government fellowship
holder. With Prof. E Ortiz-Monasterio at the
Cranio-Maxillofacial Surgery Department
in Manuel Gea Gonzélez Hospital, as well as
Angeles Hospital, Aesthetic & Plastic Surgery

Figure 1. Professor Miodrag Coli¢, MD, PhD. 1957-2021

Department, Tijuana, Mexico, as a Mexican
Government fellowship holder. He was a friend
and student of the famous plastic surgeon Dr
Ivo Pitangy in Centro de Estudios Ivo Pitanguy,
Rio de Janeiro, as well as Breast Surgery Centre,
Sao Paulo, Brazil.

Miodrag Coli¢ was appointed a member of
the International Society of Aesthetic Plastic
Surgery Board of Directors in the capac-
ity of the Chair of the National Secretaries
2004-2008, Secretary General 2008-2012 and
Vice-Chair 2012-2013. In 2011, he became the
European Representative with the International
Confederation for Plastic Reconstructive and
Aesthetic Surgery as well as a member of the
Committee on Cooperation with International
Organizations. Professor Coli¢ is one of the
founders of the Balkan Society for Plastic
Surgery. Since 2009, when the Serbian Breast
Reconstruction Society was established, he has
been its President.

Professor Miodrag Coli¢ was a member
of the International College of Surgeons,
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International Confederation for Plastic, Reconstructive and
Aesthetic Surgery, International Society of Aesthetic Plastic
Surgery, American Society for Aesthetic Plastic Surgery,
New York Academy of Sciences, European Academy
of Cosmetic Surgery, Serbian Medical Association and
many others. He was an honorary professor at the Albert
Schweitzer International University and Professor and
Provost at the Lipoplasty University.

He was the President of the international aid organiza-
tion Lions Club International for Yugoslavia in 2001-2002
and Serbia and Montenegro in 2003-2004.

Miodrag Coli¢ has published over 200 professional pa-
pers and four monographs. As he pursued surgical career,
he was also very much engaged in writing poetry and ex-
ploring new worlds. He is the author of the book of poems
The Trail of Eternity as well as the two-volume monograph
My journey around the world.

Together with his brother, Milan Coli¢ MD., Professor
Miodrag Coli¢ was a co-owner of Hospital for Plastic,
Reconstructive and Aesthetic Surgery Coli¢. Since 2010,
he has been the Honorary Consul of the Republic of Peru.
Professor Coli¢ spoke many languages. He was fluent in
English and Spanish.
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Miodrag Coli¢ was an artist, a poet at heart and a mae-
stro with the scalpel. He was a great man, a loving friend,
and a masterful doctor full of passion for his craft. His
indomitable spirit led him constantly forward. As a world
traveler, he visited all of the countries around the world.

After battling a long illness, he died in Colombo, Sri
Lanka on September 24, 2021. His work continues to live
on through countless patients whose lives he had im-
proved, saved even, as well as his sons Filip and Konstantin.
Konstantin Coli¢ MD, is following in his father’s footsteps
as a future plastic surgeon.

We were incredibly fortunate and eternally grateful to
have had him in our lives. May his memory be eternal.

Milan T. Stojicic,

Clinic for Burns, Plastic and Reconstructive Surgery
University Clinical Centre of Serbia, Belgrade, Serbia
University of Belgrade, Faculty of Medicine, Belgrade,
Serbia

Milan D. Jovanovi¢,

Clinic for Burns, Plastic and Reconstructive Surgery
University Clinical Centre of Serbia, Belgrade, Serbia
University of Belgrade, Faculty of Medicine, Belgrade, Serbia

www.srpskiarhiv.rs
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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. Ogp 1. janyapa 2019. rogune cBu
PYKOIIICH TIOfIBpTaBajy ce IpoBepy Ha IIarujapusam/
ayromnarujapusam npexo SClndeks Assistant — Cross
Check (iThenticate). PajoB1 Koz KOjuX ce JOKaxKe IIjIa-
rujapusam/ayTorarujapusam 6uhe ongbujenu, a ayTopu
CaHKIIMOHVICAHIL.

HACJIOBHA CTPAHA. Ha nnpBoj cTpannum pykonmca
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, IpeTX0oJHO 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 CaxkeTKa 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 TO
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 pana, Pesynraru, [Iuckycuja, 3akmy-
vak, /Iuteparypa. IIpernen mureparype u akTyenHy TeMmy
41He: YBOJI, OfiroBapajyhm nmogHacnosy, 3akbydax, JIn-
Teparypa. [IpporMeHOBaHN ayTOp IPErIefHOT pajia MOpa
Ia HaBefe Oap IeT ayTouuTara (Kao ayTop UiIn 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 IIPBOM 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. lJenokynHu pyKonuc 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, yHeTH 11 TEKCT Ha CPIICKOM
U TEKCT Ha €HITIECKOM je3UKy (HMKaKO He IIPaBUTH JiBe
Tabese ca iBa je3ukal).

Ciuke cy cBy 00/myLy rpaUuKmx IPUIOTa U Kao ,,CIMKe
y CA ce 06jaBmyjy dpororpaduje, npresxu, cxeMe u rpadu-
koHM. CIiKe 03HaYaBajy ce apalckuM 6pojeBuMa ImpeMa
penocneny HaBobemwa y TekcTy. IIpuMajy ce nck/byunBo
pururanHe ¢pororpaduje (pHO-6eme mm y 60ju) peso-
nyuuje Hajmame 300 dpi n popmara sanuca tiff unm jpg
(mare, MyTHe M CTIMKe JIOLIeT KBanuTeTa Hehe ce mpuxBa-
TaTH 3a mMTaMmame!). YKOIMKo ayTopy He OCeRyjy nim
Hycy y MoryhHocTH fia focTaBe gurutanse ¢pororpaduje,
OHJIa OPUTVHAJTHE C/TUKe Tpeba CKeHUPATH Y Pe3omyIyju
300 dpi v y OpUTMHATHO]j BeTMYMHN. YKOIIVKO je paji Heo-
IIXOJTHO WTyCTPOBATH Ca BUIIE CIMKa, y pany he ux 6mutu
006jaB/beHO HEKOMMKO, 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 sugeo moc-
TaBUTH ITOCEOHO CIUKY Koja 61 6uta mirycTpariyja Buyeo-
IpyKasa y e-M3amy 1 06jaB/beHa y IITaMIIaHOM U3JIabY.
YKONuKO je pyKOINC Ha CPIICKOM je3MKY, IIPMTIOKUTH Ha-
3UBe C/IUKa J JIETeH/Ty Ha 00a je3nKa.

Cruke ce y cBecIy MOTY IIITaMITaTy y 60ju, anu fofaTHe
TPOILIKOBE IITaMIle CHOCE ay TOPH.

Ipadukonu tTpeba na 6yny ypahennu u jocrasbeHH y Ipo-
rpamy Excel, ma 6u ce Bupierne mpatehe BpeHOCTHU pacio-
pebene o henujama. Vicre rpaduxone npekonupaTu u y
Word-oB oKyMeHT, e ce rpaduKOHN O3HaYaBajy apal-
cknM 6pojeBrMa IpemMa pefociefly HaBohema y TeKCTY.
Csu nopaiy Ha rpaduKoHy Ky1ajy ce y donty Times New
Roman. Kopumthene ckpahenniie Ha rpagpukony tpeba
006jacHNUTH Yy JIeTeHU UCTIOfN rpaduKoHa. Y MTaMIIaHoOj
Bep3Mju YWIaHKa BepoBaTHIje je fa rpadukoH Hehe 6utn
IHITaMIIaH y 60ji, Te je 6ojbe u3beraBary Kopuinhemwe 60ja
y TpadpMKOHMMA, NIV VX KOPUCTUTY PA3/INIUTOT MHTEH3N-
TeTa. YKOJIKO je PyKOIMC Ha CPIICKOM je3MKY, TPUIOXKUTI
Ha3uBe rpaduKoHa VI JIeTeH/y Ha 00a jesyKa.

IIprexu u cxeMe ce foCTaBIbajy y jpg wu tiff opma-
Ty. Cxeme ce mory upraru 1 y nporpamy CorelDraw ummn
Adobe Illustrator (mporpamu 3a paj ca BeKTOpUMa, KpyBa-
Ma). CBU IOfjaLiit Ha CXeMMU Ky1iajy ce y outy Times New
Roman, Benanna cnosa 10 pt. Kopumhene 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 KOjy Cy IOIpPH-
HeJNM CTBapamy pajia a He MCIYbaBajy Mepiiia 3a ayTop-
CTBO, Kao0 LITO Cy 0cobe Koje 06e36ehyjy TexHUUKY 1m0-
Moh, ToMoh y nmcamy pajia MM PyKoBOJie Ofie/berbeM Koje
06e36ebhyje ommury moppuky. GuHaHCKjCKa U MaTepyjalHa
nomoh, y 067Ky CIIOH30pCTBa, CTUIIEH M)A, TOK/IOHA,
olpeMe, IeKOBa U IpyTo, Tpebda Takobe fa Oyae HaBemeHa.

JIMTEPATYPA. Cnucax pedepeHIy je ORTOBOPHOCT ay-
TOpAa, a HUTUPAHY WIAaHIM Tpeba fja Oymy TaKko mpUCTy-
MavHM YMTaoyMa qaconuca. Crora y3 caky pedepeHiry
obase3Ho Tpeba HaBecTyt DOI 6poj wiaHKa (jenMHCTBEHY
HIICKY KapakTepa Koja My je gomerbeHa) 1 PMID 6poj yko-
JIMKO je WIaHaK MHAeKcupaH y 6asy PubMed/MEDLINE.

Pedepenie HymepucaT pefHUM aparnckum 6pojeBrmMa
IpeMa pefocielly HaBohema y TekcTy. bpoj pedepeHnru
He 611 Tpebano fa Oyne Behu ox 30, ocuM y mmperieny mu-
TepaType, y KojeM je 103BO/beHO fa ux Oyzme fo 50, my
MeTaaHajusM, Ie UX je fo3BobeHo fo 100. bpoj nuTn-
PaHMX OPUTMHATHUX pafoBa Mopa 6uTu HajMame 80%
oJI yKyIIHOT 6poja pedepeHIu, 0fHOCHO 6poj uuTHpa-
HUX KIbUTA, [IOI/IaB/ba Y KIbMTaMa ¥ IIperefHMX YIaHaKa
Mamy off 20%. Ykonuko ce fomahe MoHoOrpadcke my6mm-



YNYTCTBO AYTOPUMA 3A MPUTIPEMY PAJA

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.

3a cBe momaTHe MHpOPMaIVje, MOTIMO Jia ce obpaTuTe
Ha JloJie HaBefieHe afipece 1 6poj TenedoHa.

AJIPECA:

CpIIcKo eKapcKo APYIITBO

Ypeauumrpo yaconyca ,,CpIcKu apXus 3a IeTOKYITHO
eKapcTBO
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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
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